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CES463477-L

Building 1 Kilometer of City Street in AutoCAD Civil
3D for 90 Minutes

Oleg Konovalov
LLC “Sklad Informacionnih Tehnologyi”

Learning Objectives
e Learn how to build a basic corridor for city street
e Learn how to build road junctions
e Learn how to build turnaround intersections
e Learn how to export corridor to solids which will be used later in BIM-model
e Learn how to enrich BIM-model with important data
Description

City street designing is an important and very complex task, which includes many
challenges and problems. In this lab we will learn how to deal with most of them with flexible tools
of AutoCAD Civil 3D. And even such serious tasks as building turnaround intersections and road
junctions will become understandable and doable.

Speaker

I've been working in Civil 3D for more than 14 years,
and as an instructor, I've trained more than 1200 specialists.
Working on many different projects and facing various
challenges, I've come up with the conclusion that there is
nothing impossible for Civil 3D. And yet there is always some
space for growth and development.

City street designing is one of my favorite tasks. Let me
show you why :)
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Exercise0. Importing subassemblies.

In this lab we will use pre-built subassemblies which were made is Subassembly
Composer. For our assemblies to work right, we need to import them into Tool palette.
1. Opern the drawing ExcO_Importing Subassemblies.dwg
2. Goto Ribbon => Tool palette.

3. Rightclick with your mouse button on any palette and select "New palette" command and
name it “AU_Global’.

& Basiclane

Move Up

BasicLaneTransition g Maove Down
View Options...
Paste

Delete Palette

Rename Palette

Impaort Subassemblies...

CIVIL MET

|1 BasicGuardrail

. BasicSidewalk

4. Rightclick with your mouse button on the “AU_Global’ palette and select “Import
Subassemblies”.

Move Up

Move Down

View Options...

Paste

Mew Palette
Delete Palette

Rename Palette

Import Subassemblies...
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c Impert Subassemblies

Source File:

Import To:
Tool Palette
[ AU_Global

[ catalog LibraryMy Imported Tools

<« Building 1 kilometer of city street in AutoCAD Civil 3D » Subassemblies v O 2 MNownck: Subassemblies
b Hoean nanka E: - m
& Wran [Jata usmeHeHna Tun Pazmep
ADCTyn
. » ‘ Typel_Left_Lanepkt 19.10.2020 16:56 Qain "PKT" KB
icro
' Typel_Left_Lane_SideWalk_Lawn_SideWa... 21.10.2020 12:14 Main "PKT" 12 KB
WA ‘ Typel_Radial_Lane_SideWalk.pkt 21.10.2020112:10 @aiin "PKT" 14 KB
wrel A ' Typel_Right_Lane.pkt 18.10.2020 16:30 @aiin "PKT" 9 KB
HeHn ‘ Typel_Right_Lane_Sidewalk.pkt 21.10.2020112:12 Qain "PKT" 13 KB
HUE ‘ TypeH15.phkt 18.10.20200 18:50 Qaiin "PKT" 8 Kb
‘ TypeH25.phkt 19.10.2020 16:54 @aiin "PKT" 9 KB
sIBATE KC
anka (1€

After that, all subassemblies will appear on the palette.

Walk_Lawn_SideWalk_Lane

deWalk

6. Close Civil 3D and launch it again.
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Exercisel. Building corridor.
All big projects start with simple steps. Let’'s make our corridor.

1. Open the drawing Exc1_Building corridor.dwg
2. Go to Ribbon=>Corridor=>Corridor.
lodify Analyze
aﬁ Parcel -
*J Feature Line -
aF Grading -
Excl_Building

= =: 1 Rehab Corridor

3. Name=Street
Assembly=Right_Lane_ SideWalk Shoulder
Target Surface=Existinng Ground.

OK.

£ Create Corridor

Description:

Corridor style:
B Standard

Corridor layer:

[Ro_corridor

Baseline type:
(@) Alignment and profile
(O Feature line

Alignment:

[ 2> Happiness str

Profile:
[ com gl

Assembly:
[élb Right _Lane_Sidewalk_Shouider ||

Target Surface:
2 Eisting Groun] | LY

[“]set baseline and region parameters

Cenme=m =

4. Adjust the Start station by clicking on the station icon.
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£ Baseline and Region Parameters - Street

E‘ O Add Baseline Set all Frequendies Set all Targets

Name Horizo.,  Vertical., Assermn Start Station Eng Sta.
21+]18.6.

Segla” BL - Happiness str - (118) Happin... Crown 13+77.38m

a--w

<

i& Select region from drawing Lock Regions To: | Geometry Locking

ormera

Select the first point of the lane edge.

1530033.215!

5. In the “Duplicate Station Selection” window select the second line.
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HOMNZ0..  VEMICEL. MHSSE
ﬁ € Duplicate Station Selection X h
Select station:
Raw Station Back Duplicate Station
1450.175 1304.581
1304.581

Cancel Help

6. Adjust the End station by clicking on the station icon.

End 5ta... Frequdg..

21+18.6...

Select the first line of the bus station.

Sation:14+4.16m

Press the “OK” button.

€ Baseline and Region Parameters - Street

IS O Add Baseline set all Frequencies set all Targets

Horizo.. Vertical.. Assem.. StartStaion  EndSta.. Freque..
BL - Happiness str - (116) Heppin... Crown 13+7738m | 21+186.. []

T e P I N P [ P |

<

B | select region from drawing Lock Regions To: | Geometry Locking

oo Omrena Apply
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7. You will see the corridor.

8. Our corridor and its first region are done, and now we need to add 10 more regions. To

add a region select corridor and go to Ribbon=>Add regions.
PN T =

Insert  Annotate

" Rebuild Corrider - % Split Region [y Match Parameters
K4
Edit
Targets By Edit Frequency

dor Surfaces “_'_ Add Regions  at Merge Regions
Modify Region ~

Excl1_Building corridc
11rJ

Make sure that each following region starts with the end of the previous region.
While adding regions, pay attention to the station mark:

Station: 18+24.66m
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€ Set Width Or Offset Target

elect object type to target:

Feature lines, survey figures and polylines ~

Select feature lines, survey figures and polylines:

L

Select from drawing

Select by layer...

Selected entities to target:
Number Type MName b 4

9. Some regions will require adjusting targets and some not. Here is a list of all
adjustments you need to make for these regions.

Region#1.

Start station=14+48.24

End station=14+98.25

Assembly=Right_Lane_SideWalk_Shoulder

Target surface=Existing ground

Lane offset=Polyline

Sidewalk offset=Polyline

Result:
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Region#2
Start station=14+98.25

End station=17+75.42

Assembly= Right_Lane_SideWalk_Shoulder
Target surface=Existing ground

Lane offset=Polyline

SideWalk offset=None
Result:

Region#3.

Start station=17+75.42

End station=18+07.57

Assembly= Right_Lane_SideWalk
Target surface=Existing ground
Lane offset=None

SideWalk offset=None

Result:
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Region#4.

Start station=18+07.57
End station=18+57.28
Assembly= Right_Lane
Target surface= None
Lane offset=None
SideWalk offset=None
Result:

'

Region#5.

Start station=18+57.28

End station=18+62.07

Assembly= Right_Lane_SideWalk
Target surface= None

Lane offset=None

SideWalk offset=None

Result:
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Region#6.

Start station=18+62.07

End station=20+48.10

Assembly= Right_Lane_SideWalk_Shoulder
Target surface= Existing ground

Lane offset=None

SideWalk offset=None

Result:

Region#7.

Start station=20+48.10

End station=20+66.26

Assembly= Right_Lane_SideWalk
Target surface= None

Lane offset=None

SideWalk offset=None

Result:
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Region#8.

Start station=20+66.26
End station=20+81.40
Assembly= Right_Lane
Target surface= None
Lane offset=Polyline

SideWalk offset=None
Result:

Region#9.

Start station=20+81.40

End station=21+16.68

Assembly= Right_Lane_SideWalk_Shoulder
Target surface= Existing ground

Lane offset=None

SideWalk offset=None
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Exercise2. Road junctions.

In this exercise, we are going to obtain one of the most important skills for street
designing — road junctions. This skill consists of working with feature lines, regions, and
adjusting offset and elevation targets.

At first steps, it may seem to be hard and complex, but after a little bit of practice, you
will understand that it is quite a simple and consistent task.

1. Open the drawing Exc2_Road junctions.
2. Select corridor, then right-click with the mouse button and select Corridor Surfaces.

Repeat QSAVE
Recent Input.

Isolate Objects
Clipboard

Basic Modify Tools
er

Inquiry..
[ Object Viewer...

Select Similar

3. Press on a “Create a corridor surface icon” to create a surface.
Then, make the following adjustments:
e Name=Top
e Surface style= Horizontals 0.1 and 0.5m
e Overhang Correction= Top links
e Add a “Top” code by pressing on a plus icon while the surface is selected

8 € Corridor Surfaces - Street

T sroces | oundaris | Create a corridor surface lcon
/ﬁ(

Data type: specfy code:
Eﬁ ] [[2 unks <] [ "‘i +| %

Render Material Add as Breakline

Overhang Correction Pescription

Top Links

Name Surface Style
=y Top. Horizontals 0.1 1 0.5m
LT T |

Press the “OK” button.

Parcel ~

IJr Feature Line = g Profile -

* IT Create Feature Line

f -_ Create Feature Lines from (
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Then select 2 axis and 3 radial polylines and press Enter.

In the “Create feature lines” window press the “OK” button. In the “Assign Elevations”
window select the “Top” surface and press the “OK” button.

I Create Feature Lines

Site:

ke fnouwsaxa 1] € Assign Elevations
[Iname

FL<[Next Counter(CP)] > Options

= \ () Elevation: 0.00m

} Basic Feature Line

L.

From gradings
Layer

@[ (®) From surface

& Top

(O Use current layer

() Use selected entity layer

Conversion options

[]Erase existing entities

Assign elevations

[]weed paints

Cancel

=1
And here are our five feature lines.
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5. Go to Ribbon=>Feature lines=> Create feature lines from corridor.

Output

Alignment ~
I+ Feature Line Profile -

* 1.

Create Feature Line

reate Feature Lines from Objects
Create Feature Lines from Alignment
+ Create Feature Line from Corridor
+—

reate Feature Line from Stepped Offset

Right-click with the mouse button and select “By regions” and select region of the
corridor near road junction (it will be highlighted), then press Enter.

Enter

Cancel

Recent Input
All

by Regions
within Polygon

Transparent Commands

J\'{"j Pan

iq Zoom

In the “Extract Corridor Feature lines” press the “Extract” button, and a feature line will
be created.

€ Extract Corridor Feature Lines X
iR [/ | Add corridor Feature Lines settings...
Feature Line Side Region  StartSt. EndSta. Site Style Layer  Payltem
=, & EoL Right <No... B Basic.. .} 0 Z <no.. B4
JE oL RG - Rig... | 18+07.5.. | 18+57.2.. | <None> | Basic Fe.. |0 <none>
[ Join feature lines in adjacent regions | Cancel Help
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6. Select the first axis feature line and go to Ribbon, where you need to press the “Quick
elevation edit” command icon.

7. Take your cursor near the end of the axis (the begining of the axis is near the corridor)
and left-click with the mouse button.
Adjust grade to “-20” /b typing such value and then press Enter.

\

Make sure that now the grade value for this axis is -20. To do that, launch the “quick
elevation edit” command again and take your cursor to the feature line.

Grade: -20.00%0
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Grade: -20223.76%a
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9. Now, using the command “Quick elevation edit” we will adjust elevations for radial
feature lines.
Select any feature line and on the Ribbon press the “Quick elevation edit” icon.

Move the cursor the end of axis feature line to see its elevation, which is 276.74.

Move the cursour to the end of the radial feature line and adjust its elevation from 0 to
276.74 by left-clicking with the mouse button and typing “276.74”.

Elevation: 0.00m
Elevation: 276.74m
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Repeat these steps to adjust the elevation for the elevation for the second feature line.

Elevation: 0.00m |
Elevation: 276.74m

10. Now, we need to deal with two vertexes near the second axis feature line. And we
also are going to use the “Quick elevation edit” command.

The elevation of the second axis feature line vertex is 276.59.

Elevation: 276.59m
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27659

11. Select the first radial feature line, then right-click with the mouse button and select the
“Elevation editor” command.
\
\\
\
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Our first vertex needs to be near the edge of the main driveway. Select the first
vertex in the Elevation editor and, as you can see, it is not. Press on the “Reverse the
direction” icon to fix that.

Rdawe T | ones

Grede aheod
m | | ammsm. |
[, | |

v

sstt SO 18+1731m  7.708m
d 2 275.4m

Then, move your cursor at the driveway just a little bit aside from our radial feature
line and check the elevation of the “Top” surface. Itis 277.11. Input this value for our vertex
in the elevation editor.

Al vsm | T

12. Dealing with the second radial feature line is a bit different since it has more vertexes,
but uses the same command.
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Select the second radial feature line, then right-click with the mouse button and select

the “Elevation editor” command.
Select the first vertex in the elevation editor, is it starts near the end of the axis feature
line — it is correct. If it is not — Reverse the direction.

B2
0.00%:
0.00%:
0.00%

e

Repeat QUICKEDITFEATUREELEVS
Recent Input »

Isolate Objects
Clipboard

Basic Modify Tools
Display Order

[E] Properties..
= Quick Select...

Move to Site.
Copy to Site..

»
»
»
»

Edit Feature Line Style...
Feature Line Properties...

e
Add to Surface as Breakline...

Select the third and fourth vertexes. Then check the appropriate elevations of the “Top”
surface near them by leaving the cursor on the main driveway.
Input this elevation, which is 276.93, in the elevation column for our vertexes.

0 =
] IS o % g E ela ace: N @ =
& @ ¢ oS [AbJNB S B R B @07 O 4 &S [som |y d %W B B, Reawem s

Station Elevation(Actual) Len Grade Back. radie Ahea
Station Elevation(Actual) Length Grade Back Grade Ahead

0+00,00 276.74m 7.66 -36121,42%»
12L42%e 0.00% E 0+400.00 276.74m 7.661m -36121.42%

0+16.51 0.00m 0.0 0.00%, 0.00% =2 L) L0 8.853m 36121.42%s 31279.71%s

0+16.57 0.00m 336 0.00%: 0.00% 0+16.51 275.93m |

0+36.35 0.00m 7.0 0.00%: 39449.55%s 0+16.57

043346 276.50m 35445, 55%, = T 7.01Im 28011.66%e 39449.55%0

043396 X -394, 5%

0.052m -31275.71%s 0.00%>
9.886m 0.00%s -28011.66%s

r SO 18+3297m  3935m

2 s st
Top Z_27693m

Select the first, second, and third vertexes. Press the “Flatten grade or elevations”
command icon. Select the “Constant grade” option.

ui
LE} j |L_‘_ Eﬂ Relative to surface: % € Flatten x
Elevation(Actual) e o o}
TR Flatten Grade or Elevations éﬁ () Constant Elevation
B
(]
312T5.71% 0.00% (® Constant Grade
0.00% -28011.66%s —

28011.66%s 39449.55%s

-39449.55%0 Cancel Help
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Elevation(Actual)

(Bl 5% 2 B B

Le b Flatten Grade or Elevations

Station

A | o000 | 276.74m
0+07.65 | 276,830 | s8sam | 11.50%3 |
0+16.51 276.55m 0.00%s

» BB S

|

=0

A4 B

Relative to surface:
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€ Flatten

() Constant Elevation

(®) Constant Grade

<none>

Grading Elevation E

Station Elevation{Actual) Length Grade Back Grade Ahead
0+00.00 276.74m 7.661m 11.50%
0+07.66 276.83m 8.353m -11.50%0 11,50%
0+16.51 276.83m 0.052m -11.50%0 0.00%o
0+16.57 275.93m 9.885m 0.00% -20.12%o
< 0+26.45 276.73m 7.011m 20.12% -20.12%:
= PN 276.59m 20.12%s

13. Select the third radial feature line, then right-click with the mouse button and select the
“Elevation editor” command. The first vertex should be near the end of the axis feature
line. Use the “Reverse the direction” command if it is not.

Repeat GRADINGELEVEDITOR
Recent Input »

Isolate Objects
Clipboard

Copy toSite..

Edit Feature Line Style..

Select the third vertex and check the elevation of the “Top” surface near it. It is supposed
to be 276.74/ If it is not — fix it. After that, select all the vertexes and use the “Flatten”
command with the “Constant grade” option to fix the second vertex elevation.

N EEEEIE=ES N Y
Station Elevation(Actual) Leng Gra

A | 0+00.00 276.59m 3.303m

A | 0+0330 0.00m 17, 266m

& | 0+20.57 275.74m
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14. Select corridor, on the Ribbon select the “Add baseline” command.

ransp

15. In the “Create Corridor Baseline” window select “Feature line” as a baseline type.
Then, press the “Select from the drawing” command and select our first radial feature line.

€ Create Corridor Baseline x

Baseline name:

BL - <[Horizontal Baseline(CP)] > - (<[Next | |E{I

Baseline type:

() Alignment and profile
@ Feature line

site:

R —]

Feature line:

P m .—[4:‘ Select from the drawing

_—
After the selection of the feature line, in the “Apply Feature Line Names” window
press on the name template icon. Do not do anything in the “Name Template”, just press
the “OK” button.

£ Name Template X

Name formatting template:
Property fields:
Next Counter v Insert

€ Apply Festure Line Names

A name

[E]] Click to edit name template

Incremental number format

Number style:
1,2,3.. ~

Starting number: Increment vale:

[ IE |

T Heln
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Press the “OK” button in the “Apply feature Line Names” window, and press the
“OK” button in the “Create Corridor Baseline” window.

£ Create Corridor Baseline

€ Apply Feature Line Names

Baseline name:

| BL - <[Horizontal Baseline(CP)] > - (<[Next ‘ Is_ﬂ]

Mame Baseline type:

() alignment and profile
»
| FLas (®) Feature line

Site:
3

Feature line:

_\j FL29 | [

Repeat these steps and the second and third radial feature lines as baselines.

Manage  Output  Su

* Rebuild Corridor + b B Snlit Reion
_ *

[
Edit
Add Baseline Targets [By Edit Frequency

'ﬁ+ Add Regions

Corridor Surfaces

r Medify Region ~ Medify Corridor Sectis

[-1[Top][2D V
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Left-click with the mouse button on the first radial feature line, then right-click with the mouse
button and select the “Fill” command.

Enter
Cancel
Recent Input

Baseline

BL - FL29 - (123)

Transparent Commands

{“_V}’ Pan
+,

o Zoom

Ine the list of assemblies select Radial Lane_ SideWalk and press the “OK” button.

€ Create Corridor Region

Region name:

| RG - <[Assembly Name{CP)] = - (<[Next Cc| IE_il]

Assembly:

% Right_Lane
|3 Right_Lane_sidewalk
Right_Lane_Sidewalk_shoulder

Now, we need to adjust LaneOffset. Press on a “None” for the LaneOffset line. In the “Set Width
or Offset Target” window select Feature lines as an object type.

€ Set Width Or Offset Target X
Select object type to target:
Feature lines, survey figures and polylines W

€ Target Mapping

Select feature lines, survey figures and polylines:

Corridor name:
J
Assembly name: Start Station: End Station:
[Radial Lane_sidewalk | [-0+00.00 | [o+12.71 Select from drawing
Target Object Name Subassembly Assembly Grc Select by layer
Surfaces <Click here to set all> .
& <t Taract = -
4 LaneOffset | <Mone> | | TpelRedial Lane Sid... Right e T L T
£ Slope or Elevation Targets
LaneElevation <None> Typel_Radial Lane Sid... Right - Mumber Type MName X

ilder
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Select the first axis feature line and lane edge feature lines and press Enter. In the upcoming
window select “Name the feature lines using the default name template”.

V
Target Mapping - Target to Feature Lines

You are trying to use unnamed feature lines as corridor
targets. What do you want to do?

—) Name the feature lines using the default name
. template

—> Discard the unnamed feature lines from the
selection

€ Set Width Or Offset Target

Select object type to target:

Feature lines, survey figures and polyiines

Select feature lines, survey figures and palyines:

Select from drawing

Selectby layer...

- Selected entities to target:

e Number Type Name
1 | Feature Line| 18
2 | Feature Line | 17
ioulder

Selection choice if multple targets are found:
Target to Nearest Offset ~

[[JUse targets on the same side as the subassembly

Now, click on “None” for the LaneElevation line, select feature lines as the object type.

€ Target Mapping

. Set Slope Or Elevation Target

Corridor name:

| Select object type to target:
Assembly name: Start Station: End Station: [Profies
i Heanas me;
‘ it e iAd | | ~0+00.00 | | 0+19.71 Feature lines, survey figures and 3D polylines |
: .
Target Object Name Subassembly Assembly Group P
Bme
Surfaces <Click here to set all» | _* Happiness str [
H -
£ Width or Offset Targets D ————— Select profiles: P
£ Slope or Elevation Trgets f‘a/”‘E Description i oy
i LaneElevation <None> Typel Radial_Lane Sid... Right [crown <Description > N
lan
Add>> i
Selected entities to target:
Number Type Name X
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Click on the “Select from drawing” button and select the same two feature lines as for LaneOffset
targets.

€ Set Slope Or Elevation Target X

Select object type to target:

Feature lines, survey figures and 30 polylines e
Select feature lines, survey figures and 3D palylines: r

Select from drawing

Select by layer...

Selected entities to target:
Number Type Name x

Selected feature lines will appear as Selected entities to target. Press the “OK” button in
all windows. You should see our “Top” surface spreading in the new corridor region with nice and
smooth horizontals.

£ Set Slope Or Elevation Target X

Select object type to target:

Feature lines, survey figures and 3D polylines ~

Select feature lines, survey figures and 30 polylines:

TT T

Select from drawing
Select by layer...

L TR S R )
v

Selected entities to target:
Number Type Name X
1 | Feature Line | 17
2 ) Feature Line | 18

Selection choice if multiple targets are found:
Target to Nearest Offset v

oK Cancel Help
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17. Just like we did in step 16, we will add regions for two other radial feature lines.
The order of adding radial regions is the following:
Add region on Ribbon=> Select feature line, right-click with the mouse button and the
“Fill” command=>Select Radial_Lane_SideWalk assembly=>Select the target feature

lines for the LaneOffset=>Select the target feature lines for the LaneElevation.

For the second region you need to select three feature lines as targets for the Lane
offset and elevation:

For the third region you need to select two feature lines as targets for the Lane offset and
elevation:
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And now road junction is done. Our “Top” surface looks great in plan and in the object
viewer.

Exercise3. Sites.

Open the drawing Exercie3.Sites.

1. Go to the Ribbon=>Feature line=>Create feature lines from object and select the site
polyline and press Enter.

v

ate Feature Line

ate Feature Line from Stepped Offset

—

In the “Create feature lines” window press the “OK” button. In the “Assign Elevations”
window select the “Top” surface and press the “OK” button.

€ Create Feature Lines X
Site:
[ Inouznca ] CBRF € Assign Elevations
[Neme
FL<[Next Counter{CP)] > W Options
sty () Elevation: 0.00m
./ Basic Feature Li ~| =l |G -
.} Basic Feature Line % - From gradings
Layer
(®) From surface
o A
®| =i >
() Use current lay |O Top
(O Use selected entity layer
[Jinsertintermediate grade break points
Conversion options

[JErase existing entities [ relative elevation to surface: 0.00m

Assign elevations

[JWeed points

Cancel
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2. Select feature line, right-click with the mouse button and select the “Elevation editor”
command.

Move cursor on the “Top” surface near the first vertex, which is near the road junction.

Check the elevation — it values is supposed to be 276.89 (there may be a few centimeters

difference from your result — that depends on how far from the feature line you move the

cursor)

Input the elevation value for the first vertex.

Select all vertexes and press the “Flatten Grade or Elevations” command icon. Select the

“Constant grade” option.

Now all vertexes have correct elevation.

Rew
Add to Surface as Breakline...

Drive
[E oObje

Select Similar

s i v e Lrngu

i T Flatten X OB
! I CEEIEEEE bo M F LB relmewarfe [ o
I : H_T Station Elevation{Actual) Length Grade Back Grade Ahead
l () Constant Elevation by
HT 0+00.00 276.89m 36.315m 10.16%0
l 0+36.32 277.26m 3.295m -10.16%: 10.16%0
@Consiﬁnt Grade F —p 0+39.61 277.29m 4,469 10, 16%0 10. 16%0
0+44.08 277.34m 9.352m -10,16%: 10.16%.
0+53.44 277.43m -10.16%o
Cancel Help

3. Select the corridor. In the Ribbon select the “Add baseline” command. Select the site
feature line.

idor Surfaces En:Ti’t ‘;h+ Add Regions
\dd Baseline Targets By Edit Frequency

Add Corridor Baseline

Adds a baseline to the corridor

w e AddCorrBaseline

=|_; 1= 0 Press F1 for more help
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In the “Create Corridor Baseline” select the“Feature line” as a baseline type. Press on
the “Select from the drawing” icon and select the site feature line. In the “Apply Feature
line Names” window press on the Name Template Icon.

€ Create Corridor Baseline

Baseline name:
| BL - «[Horizontal Baseline(CP)] > - (<[Mext | Eﬂ]

Baseline type:
() alignment and profile

(®) Feature line

Site:

c Apply Feature Line Mames

| Mame

v

[ none> v

Feature line:

[J |
. Select from the drawing
Hel .—‘Q

In the “Name template” window press the “OK” button. Then press the “OK” buttons in
the “Apply Feature Line Names” and “Create Corridor Baseline” windows.

€ Name Template

Name formatting template
Property fields:

MNext Counter Insert

Incremental number format
Mumber style:
1,2 3..
Starting number: Increment value:
[29 I[1

T Create Corridor Baseline X

Baseline name:

| BL - <[Horizontal Baseline(CP)] = - {<[Mext | l!_il]

— Baseline type:
€ Apply Feature Line Mames O alignment and profile
(®) Feature line

| Name

[FLas =

|§ Mnowapka 1 V| -&

4

Feature line:

|J FL29 | |
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4. Select the corridor, in the Ribbon press on the “Add regions” command icon. Select
the site feature line, then right-click with the mouse button and select the “Fill”
command.

[m AddCorrRegions

v

Press F1 for more help

Select Site_Slope To surface assembly. Select the “Existing ground” surface as a target
surface.

€ Create Corridor Region

Region name:

| RG - <[Assembly Name(CP)] > - (<[Next Cc| IE_il]

Assembly:
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Exercise4. Turnaround intersection.
Open the drawing “Exc4. Turnaround intersection”
1. On the Ribbond select Feature line=>Creatre feature line from objects.

Select the third from the top polyline near the first turnaround intersection.

Creates feature lines from lines, arcs, polylines, or 3D polylines
Rl (o CreateFeaturelines
. Press F1 for more help
T3} Create Feature L Nsu i,
==

In the “Create feature line” window press the “OK” button. In the “assign elevation”
window select the “Top” surface, then press the “OK” button.

€ Create Feature Lines X
Site:
[ [inowan<a 1] BlEE € Assign Elevations ®
[Nzme
FL<[Next Counter (CP)] > W Options
[style (O Elevation: 0.00m
J Basic Feature Line ~ | |afs]w] | ot )
== 2] [ From gradings
Layer
W (@) From surface
@[ = »
(O Use current ayer |@ Top " | ﬁ%
() Use selected entity layer
[ nsert intermediate grade break points
Conversion options
[ relative elevation to surface: 0.00m
[JErase existing entities

Assign elevations
[ weed points

Cancel Help
Cancal Helo
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2. Select the corridor, on the Ribbon press on the “Add baseline” icon. Select the
feature line as a baseline type.

€ Create Corridor Baseline el

Baseline name:
[ L - <Morizontal Baseline(cP)] » - (<[Next | | =

Baseline type:
() Alignment and profile

| ;
a': Corridor Surfaces

Site:

[omw |

Feature line:

17 M |
rnaround intersection™ L7 | ||

N ‘-”. Add Baseline

cocs [ e

In the “Apply Feature line names” press on the Name Template icon. Just press the “OK”
button in the Name Template window and then, press the “OK” button in all previous
windows.

c Apply Feature Line Names € Name Template ®

Name formatting template

Mame Property fields:
Next Counter v Tnsert

Incremental number format

Number style:

1,2, 3. ~
Starting number: Increment value:

[0 IE |

Cancel Helo

Select the corridor, in the Ribbon=>Add regions. Select the feature line, then right-click
with the mouse button and select the “Fill” command. As an assembly, select
H15 H28 AXIS Lane.

Survey  Rail  Transparent  Infr
% Split Region Elg Match Parameters

Edit 1;“.'. Add Regions
Targets By Edit Frequency

Modify HEgiDﬂ -
] _EL— FL40 - (137)

Enter € Create Coridor Region

Cancel

Recent Input Region name:

= | RG - <[Assembly Name({CP)] > - {<[Next Cc l!_ﬂ]

Baseline

Azsembly:

Transparent Commands

Q? Pan
fo Cancel

[ H15_H28_AXIS_Lane -] [

Page 35



4\ AUTODESK.

UNIVERSITY

In the Target mapping window adjust Offset targets. Adjust all polylines as targets
according to the plan and picture below.

€ Target Mapping

Asse Start Station:

ane
5128 At _Lone ] [ow000

Target Object Name Subass

Surfaces <Click here to set all>
E1- Width or Offset Targets

Target Object Mame
o Surfaces =Click here to set all»
EI Width or Offset Targets
. H25_Offset - Polyline- 23
- H150ffset -5 Polyline- 24
.. |ISneOffeet 4 Polyline- 41

= Slone or Flevatinon Tarnets

The region is done.

Page 36



4\ AUTODESK.

UNIVERSITY

3. Go to the region below our turnaround intersection where we have Right side
regions. Select the corridor, go to the Ribbon=> Split region=>Left-click on the
endpoint of the sidewalk (see the picture below to make sure you are picking the
right place).

Targets By Edit Frequen
Mo

Edit Corridor Region
Modibykegon Edits corridor region properties

[am EditCorrRegionProps

Press F1 for more help

In the Assembly line select Lane_AXIS_Lane_Sidewalk. Then, press in the cell of the
Target line, press again on the icon with three dots.

€ Corridor Region Properties X

Value 2

£ Edit Corridor Region

Regon name:
RG - <[Assembly Name (CP)] » - (<[Next Cc| |E
Assembly: RG - Right_Lane_Sidewalk_Shoulder - (34) [Co.
Assembly Lane_AXIS_Lane SideWalk_Shoulder
Frequency 5.000m
Target -] I«
oK Cancel Help

E& Tane AXIS [ane SideWalk Shoulder

For the target of the OterLaneOffset select the polyline according to the picture
below=>0K.

© Target Moppg
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4. Go to the Ribbon=>Feature line=>Create Feature line From Corridor=>Right-clic with
the mouse button=>By regions=>Select the region above intersection=>Enter.

- 4 Civil 3D

Medify A Manage Output  Sun Enter

Tl o Alignment ~ ectio Cancel

*1 Feature Line
+J Feature Line Recent Input ?

* ’;f Create Feature Line

ata ~ All

[ ’ ]
around Create Feature Lines from Objects by Regions

within Polygon

Create Feature Lines from Alignment

rO o Transparent Cormnmands ¥
M.+ Create Feature Line from Corridor
| 5+ )
Create | q'{‘_'}’ Pan
75} Creste Feature Line from Stepped Off
/ Creates + e
*q, Zoom

€ Extract Corridor Feature Lines

s -I Add Corridor Feature Lines

Feature Line Turn off all the feature lines
g J & EoL D
b JEEOL RG- Ml
Lo JEEoL RG - HI...
&, F EoL Right

L. J @ EoL RG - H1... | 0+00.00m

0

0m

o festrs inse v acseanc agore

Repeat these steps to create a feature line from the below region. In the “Extract Corridor
Feature line” turn off all feature lines and select the first EOL in the list.

€ Extract Corridor Feature Lines

*| |00} | Add Corridor Feature

Feature Line Side Regio
= J O Curb Right
J O cub RG-R
J O Curb RG-R
J O cub R
5. J @ EoL Left
| o -
=-_J [ EoL Righ
JOeoL RG-R
Jeos Right
JOeos RG-R
Jar Right
Joe RG-F
Jar RG-R
Jom ente

[J3oin feature fines in adjacent regons
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5. Select the first radial feature line. Right-click with the mouse button=>Elevation
editor=>Reverse the direction.

v

Edit Feature Line Style...

Feature Line Properties...

Quick Profile... »

Reverse

4 Add to Surface as Breakline...

For the first vertex adjust the elevation to 276.73, and for the last vertex 276.86 since
these are the elevation of the “Top” surface.

0 @0 S0 O S [om b .

Station Elevatio Length
0-+00.00 275.73m &,

A
A | o+06.30 275.5om 0.
A& | 0+06.53 275.85m 5.
N 0+12.80 I27%6.86m |
Select all vertexes=>Flatten grade or elevations=>Constant grade.
€ Flatten X
B @ st 4 O of
Statian Blevation{Actual) Q, Flatten Grade or Elevations - » OCO”SEnt Hievation

ry 0-+00.00 275.73m

A | 0+08.30 275.86m oz T e ——

A | o0+06.53 276.86m 6.271m 5.95%0

N 0+12.80 275.86m -0,12%. Cancel Help

6. Select the second radial feature line. Right-click with the mouse button=>Elevation
editor=>Reverse the direction.

v

Edit Feature Line Style...
Feature Line Properties...

Quick Profile...

4 Add to Surface as Breakline...
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For the first vertex adjust the elevation to 276.72, and for the last vertex 276.92 since
these are the elevation of the “Top” surface.

£ B0 84 5 8 [om | A

Station Elevation{actual) Le

50 14+45.09m -16.167m

Happiness str

Existing Ground £ 276.96m
< Happinessstr SO 14+45.02m  -3.750m 0+00.00 | 276.92m |
Top Z 27672m Top z | 276.92m 0+09.44 275,59
0+08.51 275.84m
0+18.94 | 276.72m |
T Flatten X

R @i o4 O o |
> () Constant Elevation
Station Elevation{Actual) Length
0-+00.00 276.92m (®) Constant Grade

0+09.44 276.89m
0+09.51 275.849m
0+18.94 276.72m

Cancel Help

Select the corridor=>Ribbon=>Add Baseline=>Select Feature line as a baseline
type=>Select the first radial feaure line

™~

£ Create Corridor Baseline

Add Corridor Baseline

4 Turnaround intersection™ Adds a baseline to the corridor

[ AddCorrBaseline
LS| 0 Press F1 for more help

Press on the Name template icon=>Press on the “OK” button in the Name template
window=>Press the “OK” button in all previous windows.

€ Name Template b

Name formatting template
. Apply Feature Line Names Property fields:

Next Counter ~ Insert

MName

Incremental number format

Mumber style:
L23. -
Starting number: Increment value:

(= {E |

e el
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Happinessstr SO 14+39.30m
Existing Ground  Z  27691m

9. Select the corridor=>Ribbon=>Add regions=>Select the first radial feature
line=>Right-click with the mouse button=>Fill=>Select Radial_Lane_Sidewalk
assembly.

€ Create Corridor Region

Enter

Cancel
Region name:

o e . Recent Input
o o
— Solit Reaion E‘ | RG - <[Assembly Name(CP]] = - (<[Mext Cc| &

or -
es bl
Edit =
Targets B Edit Frequency ii.-_ Transparent Commands |£|i el Lone SidoWalk v| T
Madify Region & Pan

Y “a_Zoom Cancel Help

A
h+ Add Regions gy Baseline Assembly:

Select three feature lines (turnaround axis and two EOL) as targets for the LaneOffset.

. Set Width Or Offset Target b

Select object type to target:

Feature lines, survey figures and polylines ~

Select feature lines, survey figures and polylines:

Select from drawing

Selectby layer...

v

Selected entities to target:

Number Type Name X
1 | Feature Line | 27
2 | Feature Line | 26
3 \J Feature Line | 25
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Select the same feature lines as targets for the LaneElevation.

|
€ Set Slope Or Elevation Target X

Select object type to target:
Feature lines, survey figures and 30 polyines ~
© Turget Mapping

Select feature lines, survey figures and 30 polyiines:
Cormidor name:

Select from draning

Select by layer...

v

Selected entities to target:

Number Type Name X
1 | J Feature Line | 27
2 | Feature Line | 26
3 | J Feature Line 25

The region is ready.

10. Select the corridor=>Ribbon=>Add regions=>right-click with the mouse
button=>Fill=>Radial_Lane_Sidewalk assembly.

€ Create Corridor Region
Rail

Region name:

| RG - <[Assembly Name(CP)] = - {<[Next Ca l!_ﬂ]

Solit Reaion Bl

Add Regions ‘ﬁ#

Edit o i Assembly:

Targets “.‘, Edit Frequency i‘,l._ |i|i Radial Lane

Modify Region
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Do not adjust any targets in the Target mapping window. Press the “OK” button.
Selecy the corridor=>Ribbon=>Match parameters=>Left-click in the left radial
region=>right-click in the right radial region.

£ Torget Mspping »
Gorel rame:
Je—— Strt taton end Staton
sl Lane_Scei [ [vimm
Trget Otyect Narme Sutssermbly Assemoly Graup
Sutaces <Click here o set sl
Vidth o Offset Targets

<Maone> “Typel_Radial Lane Sid.. Right
Stopa orElevion Targets
LaneBievation s ypel Fadil Lone S Fight Copies the parameters of a selected corridor region and capies
those parameters to another corridor region

[ MatchCorrRegionParams

Press F1 for more help
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Exercise5. Extracting solids for BIM-model.
Open the drawing Exc5_Extracting solids for BIM-model.dwg

1. Select the corridor=>Ribbon=>Extract Corridor Solids=>Right-click with the mouse
button=> All regions

K2 Enter

L

ight Distance Driv:

Cancel

Station range

Analyze

v

Extract Corridor Solids
Creates AutoCAD solids or bodies from Autodesk Civil 30 carridor
model shapes and links

All regions

= ExportCorridorToSolids
Press F1 for more help

Transparent Cemmands

a@’ Pan

iq Zoom

2. Adjust colours for shapes in the following way:

Shape 01 (Asphalt) = 251

Shape 56 (Sidewalk) = 6(magenta)

Shape 8GP1,Shape 9GP1-1, Shape 10GP4, ShapellGP4-1=253

Carider
|Street
[dlER O Add Regions
Name Code Type Side Start Station End Station Color [
&[] BL - FLB2 - (159) [ Bylayer [ <Ic
- [ Region: 0+00.00m - 0+21.39m 0 0+2139m =
- [ Radial_Lane_SideWalk 0+21.39m Cleylayer [ <IC
& [7] Typel Radial_Lane SideWalk Left T
l Shape - 01 Shape [ E5 [T <I1c
-] Shape- 12 Shape Bylayer |27 <IC
Shape - 23 Shape [ ByLayer [ <rc
- [£] Shape- 34 Shape

Shape - 45

. ape - 56 [] magenta

h
T Shepe - ©

Shape - 78 Shape
Shape - 8GP1 Shape

Shape - 8GP1-1 Shape

Shape - 10GP4 Shape

Shape - 11GP4-1 Shape
~T Rk~ 0 Tink. =]
i oo = ==

Right-click in each adjusted shape=>apply settings to=>All with Same code.

Region: 0+00.00m - 0+21.39m
= [#] Radial_Lane_SideWalk
= [#] Typel_Radial_Lane_SideWalk Left

Appl 'tt'l t Siblings in this Nod
Apply Settings to iblings in this Node

Shape - 23 remove I All with 5ame Code

- [#] Shape - 34

- [#] Shape- 45
- [#] Shape - 56
- [#] Shape - 67 -
- [#] Shape- 78 Shape

(=T =

Copy value to clipboard

Copy to clipboard

Refresh
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Output Options=>Unmark “Dynamic link to corridor’=>Extract solids.

€ Extract Comidor Solids

Codes to Extract
Output abiect type
Property Data

AtoCAD 3D Solds (based on conidor sampling) <
) Qutout Options

Outpu destination options
@ sertinto curent drawing

O Addto an existing draning

O Addto anen draning

1

< Previous test> [ extvactsoles Cancel Help

Solids are readi.

= [IERIN
|_L1LL]

ST L
HNENNE

Targets By Edit Frequen
Mo

R e

Active Drawing View

E1[) Exc5_Extracting solids for BIM-model
£ Points

[#] Point Groups

Surfaces
> Alignments
./ Feature Lines

B Sites

|8 o T |
E‘a Pipe Networks ]. l. ¥p
I8 Pressure Networks
PO T S NN R RN
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4. Return to the file with solids. Right-click with the mouse button=>Quick select.

Oject type= 3D solid

Operator = Select all

Mark “append to current selection set”
OK

€ Quick Select

Repeat OMNEW

Recent Input

Show History

Applyto: | Entire drawing
) Object type: | 3D Sold v
Isolate Objects | I
Properties. | Color
Clipboard ¥ t?;[-pa
Linat;-pa scale
X X Plot style
Basic Modify Tools > “ll Lineweight “l
Transparency i
Display Order ¥ ﬂa?Sn"Qk
History

AEC Modify Tools »

r ‘—i | Operator: | Select Al v|

Pan

iq Zoom

<2 Free Orbit

How to apply:
(®) Include in new selection set

. (O Exclude from new selection set
Quick Select... [] Append to curent selection sst
@ Find.. Concs! e

Options...

I._I—-?

5. While all solids are selected right-click with the mouse button=>Clipboard=>Cut

Repeat Quick Select...
Recent Input 4

Clipboard Ctri+X

Basic Modify Tools »+ ([ Ctrl+C

Display Order

Properties...
IyzQuick Select...

S
i

Convert to

[@ Object Viewer...

Select Similar

Copy with Base Point
Paste
Paste as Block

Ctrl+ Shift+C
Ctrl+V

Paste to Original Coordinates
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6. Go tothe “My BIM-model” file=>Right-click with the mouse button=>Clipboard=>Paste
to original coordinates=>double-click with the wheel mouse button to see all solods.

Repeat QSAVE

Recent Input

Isolate Objects

Basic Modify Tools [ cony Cirl+C
Display Order !f', Copy with Base Point Ctrl+Shift+C
Paste CrrleV
Paste as Block
o Zoom

(> Free Orbit

AEC Modify Tools

Quick Select...
), Find..
Options...

7. Ribbon=>View palette=> Visual style=> Realistic

Use View Cube or rotate the model with Shift+Mouse Wheel Button to get the best
angles for viewing.

2D Wireframe 3D Hidden

- Ml

v

Hidden Realistic

Page 47



VNN

Exercise6. Extracting solids from grass coverage for BIM-model.

4\ AUTODESK.
UNIVERSITY

Open the drawing “Exc6_Extracting solids from grass coverage for BIM-model”.

1. Toolspace=>Right-click in Surfaces=>Create surface.

Name=Lawn7=>0K

-- 4| Point Groups

= - Surfaces
A F

Existing Gro

Top

[E-J Feature Lines

- B Sites

I Create Surface...
Create Surface From DEM...
Create Surface from TIM...

Show Preview

Create Folder

Export to DEM...
Export LandXML...

Refresh
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€ Create Surface X
Type: Surface layer:
|'I'JIN surface - | | 0 | g
Properties Value
B Information
@
Description Description
Style Border
Render Material ByLayer 3

Create another surface and name it “All lawn”.

7 [4F] FOINT Lroups
Type: Surface layer: FJ EE; All lawn I
F_3
E== ¥ [0 | - (i Existing Ground
Properties Value Ej@ Lawn
E Information
el 56 Lawn2
Description Description =
Style Border L @ Lawn3
Render Material ByLayer Ej@ Lawnd
B Lawns
-5 Lawn6
E " awn
0 Selecting OK will create a new surface which will appear in the list of surfaces in Prospector. - TOp
L]
-1t .
[ ] conca || wep -2 Alignments
-

2. Toolspace=>Lawn7=>Definition=>Right-click in “Edits’=>Paste surface.
Select the “Top” surface=>0K.
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=
£ Masks £ Select Surface to Paste X
b £F Watersheds
[ Definfion ]
&7 Boundaries Mame Description '[‘;,
29 Breaklines
& cont @AII lawn Description
ontours -
DEM Files @Emshng Ground OnucaHue
£ Drawing Obiects @Lawnl Description
@ Lawn2 Description
4] Point Files Add Line [ Lawn3 Description
[#] Point Groups Delete Line @Lawn‘} Description
& Paint Survey G Swap Edge 5 Lawns Description
o ' Figure Survey Add Point Lawng Description
ﬁ Top Delete Point <Description >
3 Alignments Modify Peint
]é Feature Lines Move Point
2 Sites
5 Catchmens Minimize Flat Arcas... Cancel Help
N

Raise/Lower Surface

- Simplify Surface..

There is a polyline at the bottom of the corridor. The best way to select it near the bus
station sidewalk.
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3. Toolspace=>Surfaces=>Lawn7=>Definition=>Right-click in Boundaries=>Add.

[T &7 Lawn? ]
£ Masks . Add Boundaries *
3 Watersheds
=% Definition Mame:
Add.. | |
@ Contours Refresh Type:
-}y DEM Files |Duter "l
éx- Drawing Objects
(5 Edits [ Mon-destructive breakline
@ Point Files
-[#] Point Groups Mid-ordinate distance:
A
5> Point Survey Queries |U.001I11 | ol
|_T Figure Survey Queries I
--ﬁv Toy
g P Cancel Hep |
""" SN D A

Toolspace=>Surfaces=>All lawn=>Definition=>Edit=>Paste surface=>Select all Lawn

surfaces=>0OK.
£ Surfaces
= E§ Alllawn I
o S
D Watershed . Select Surface to Paste x
| B@' Definition |
it Breaklines Mame Description i['%
Contours P
£y DEM Files o Sspund OnucaHue
L% Drawing Objects 2] Lawnt Description
[ EI—— P25l Lawn2 Description
T Add Li -
el Fomthies ne » Lawn'—j Description
~[#] Paint Groups Delete Line > @ -
1B Paint Survey Swap Edge Lawn4 Description
1% Figure Survey _ LawnS Description
ar Add Point @ 5 i
o Existing Ground Delete Point Lawng Description
’ & Lawnl Modify Point Lawn? Description
Lawn2 Sl e
& Lawn3 MovePoint =TT <Description >
£ Lownd Minimize Flat Areas...
& Lawns Raise/Lower Surface
25 Lawné
. e oK Cancel Hel
& town oo | | ok | p
- Masks Simplify Surface...
&5 Watersheds —
= Definition Refresh

4. Toolspace=>Surfaces=>Select the “All lawn” surface=>Ribbon=>Extract from
surface=>Extract Solids from surface

Surface Properties...

S Masks Extracting solids from grass cove
Edit Surface Style...
- %3 Watershed fhourtace Ee Helo Ilims K
2-& Definition Rebuild fodns R
g gour:a Rebuild - Autznat\c DTEFIE Ir'r1age
e Create Snapshot et - =
Contou Remove Snapshot g Extract from Surface ~ L
-y DEMFil ’
@D . I Rebuild Snapshot
E‘é: Drawin oot Create Cropped Surface
-5 Edits abel..
@ Pofnt Fi Delete...
[ Point G s from Surface
&> Point 5
I—V Figure Zoom to
" Existing Gr Panto
o e Farbract Calll

Page 51



4\ AUTODESK.

UNIVERSITY

In the “extract solid from surface” window adjust green color and press the “OK” button.

€ Extract Solid from Surface X

Surface:

FrT—)

Vertical definition
(@ Depth

() At fixed elevation
3 L —

O Ata surface

Drawing output

(®) Insert into current drawing Layer

Color

|. areen E‘
Create Solid Cancel Help

Select, copy and paste our lawn solid into the “My BIM-model” to get the final reulst.

Repeat OPEN

Recent Input
Repeat EXPORTSURFACETOSOLID

Recent Input ’ Isolate Objects
Isolate Objects » Clipboard B Cut Ctrl+X

B cu Copy cuc

Basic Modify Tools
Basic Modify Tools v [ Copy Curl+C Display Order Copy with Base Point Ctrl+Shift+C
Display Order v [} Copywith Base Point Crl+ Shift+C

e Ity Paste Ctrl+V AEC Madify Tools

Paste as Block - P .
LizQuick Select... aste s Hoc Pan Ji1 Pasteto Original Coordinates
Paste to Original Coordinates

Convert to o, Zoom

Paste Ctrl+V
Paste as Block

9o Add Selected - (»  Free Orbit

[ Object Viewer.. = ! Quick Select...
Select Similar R " - M ), Find...
Opticns...
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