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Definiton of Tangents in Civil 3D
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Figure 2.18: Different types of horizontal curves.
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Simple Civruclar Curve

Figure 2.19: Elements of simple circular curve.

Curve paramters and their terminology
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where

R= radius of curve

L= length of curve

T= tangent length/distance

M= middle ordinate

Delta= central angle (deflection angle)
D= degree of curvature

C=chord length.

Pl=point of intersection

TC= tangent to curve point (or PC, point

of curvature)

CT =curve to tangent point (or PT, point

of tangency)
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Vertical curves and their termonology
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PVI = point of vertical intersection

BVC = beginning of vertical curve (same point as PVC)
EVC = end of vertical curve (same point as PVT)

E = external distance

Gy, G, = grades of tangents (%)

L = length of curve

A = algebraic difference of grades, G, - G,
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6  Alignments

5.1 Alignment creation
Civil 3D allows user to create the horizontal alignment for the highway section. There are several
methods to do so. One of them is by selecting alignment from the menu bar and choose create

alignment by layout as shown in figure below.

¥ Tyoe a keyword or phrase

ments | Profiles

Create Alignment by Layout..

ew Manage Output utoc elp A Create Alignment from Polyline

Alignment ~ = ersectio = Edit Alignment Geometry... 5
eatureLine = k' Profile ~ embly - sample Reverse Alignment Direction { Layer
&° Grading ~ ¥ Corridor Ti Pipe Network ~

S Properties
Design Criteria Editor... =

- Create Design ~ Profile & Section
Add Alignment Labels
Add Tables
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|- ITopli2D Wireframe]

A, Create Alignment - Layou u

MName:

Alignment - (<[Mext Counter(CP)] =)
Type

"3 Centerline - ]
Description:

Starting station:  0-+000.00m

General | Design Criteria

A new window will appear asking to enter the surface

Site:

. . . C [one ] -

name and making some settings such as the required P
":E Proposed -

i i 1 1 Alignment layer:
labeling. After entering these settings, click on Ok button. Sumentp

. . . . R . Alignment label set:

This window will disappear and a new horizontal window @ Al Lsbsls -

will pop-up enabling you to draw your horizontal

alignment as shown below.

0K ][ Cancel ][ Help

26



Introduction to AutoCAD Civil 3D 2017 &=

Alignment Layout Tools - My alignment
Av K AIA|ZF] ov v O £

e e n/u Draw Fixed Line - Two Points

From the above horizonal window choose draw fixed line. After that, draw your alignment as you
did in normal AutoCAD software. After finishing alignment drawing, press enter or right click.

This will display labling along the drawn alignment.
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To draw horizontal curves connecting these straight lines, choose free curve fillet as shown in
figure below. Then, select the first line and the second line and enter the desired raduis. This will
draw curve between the selected line. Repeat these steps for all your required curve locations.
Finally press ESC key to finish curve creating process. This will re-label the entire alignment but

in this time will take in consideration the curved parts.

Alignment Layout Tools - My alignment @lm
Av KNI |/~ @l ¥ ¢~ - | A2 |5 D4BHE]| & &
Select a command from the layor =, ¥ Fixed Curve ( Three point ]
& o - More Fixed Curves 3
-+ Points - | . ]
'_',{'Iu Fixed Curve - Best Fit

i Surfaces - — =ction Views -
.df-h Floating Curve { From entity, radius, through point )

Create Ground Data =

%y

Maore Floating Curves r

Drawingl™ Floating Curve - Best Fit

Y

Free Curve Fillet [ Between two entities, radius )

Free Curve Fillet { Between two entities, through point )

P2

='El n ﬂ
ling View

o8
o

Free Curve - Best Fit

5.2 Editing design of curves

Sometime, it is necessary to edit radii of curves. This can be done by choosing alignment grid view

sment Loyou Toots - My signment
BB |/ A~ - AP

ct a command from the layout tools Spiral Type: Clothoid

-"; | = fﬁr— E’! f o B Express Tools  Geotechnical Mod

2 % Object Viewer = 4 i
Renumber Ingquiry : Alignment  Geometry Design
s ) = (Yhi T : s T

A new panorama window will aprear and from which you can do the necessary changes as shown

in figure below.

28



Introduction to AutoCAD Civil 3D 2017

Tangency Constraint Parameter Constrai... Parameter C... Length Radius

Mot Constrained {Fixed) = Two points 374.903m

Constrained on Both Sides {Free) Radius 757.436m 1899.782m
Mot Constrained (Fixed) Two points 413.512m

Constrained on Both Sides (Free) Radius 367.757m £00.000m
Mot Constrained {Fixed) Two points 118.63%m

Constrained on Both Sides {Free) Radius 402.045m £00,000m
Mot Constrained (Fixed) Two points 389.298m
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5.3 Editing alignment labeling

In most case, the designer needs to modify the labeling of the

alignment based on the topograpy or department of transportation Express  Surfaces
Home  Insert  Annotate

requirments. This can be condcuting by selecting your alignment

and chossing add/edit lable (from the related ribbons). A new [EEEE EEERE: E S e
Labels  Tables Tags

window will pop-up enabling you to modify the labeling interval % Add Alignment Labels

and style. % Add/Edit Station Labels

% Station/Offset - Fixed Point

% Station/Offset

% Single Segment
% Multiple Segment
% Point of Intersection

% Multiple Paint of Intersection
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5.4 Drawing alignment for specific length and angle

Alignment can be drawn precisely based on specified PI points or based on lengths and directions.
This can be done by writing the first point in the commend line (or roughly clicking on the working
area on screen). Then, either entering length of the straight part and < and an angle or entering a
point coordinates. The first one can be written also on the spaces shown on screen as illustrated in

the figure below

. Point or option keyword required.
Specify next point:

Note that there is a difference between the angle defined by the software and the bearing definition

as shown in the figure below
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5.5 Editing PI points (addition, deleting)

Sometimes, it is necessary to change an alignment to avoid an obstcal for example. This may
necessiate to delete an existing PI point or even adding new PI point. This can be done by selecting
the alignment then choose geometry editor from the ribbons tools. The alignment layout tool will

appear which will permit you to select one of the tools as shown in the next figure.

Alignment Layout Tools - My alignment Iﬁlilﬂ
/':".\ - Q'*' ﬁ'. T&ql'. f r T % - 1;":- - 'f/" - A ;::‘ __}\.; N __x'g @ D {1;'." F'l}
Select a cgmmand from the layout tools Spiral Type: Clothoid

Deleting part of
existing alignment

Deleting

Insertion of existing P!

new PI point

5.6 Design reports

To generate design report which consiste [ "% gt cwil 30
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Toolbox

Toolspace...
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A new set of reporting option will appear under Toolspace. Parcel -
Feature Line
From these potion you can generate the report that you are Fa & - &' Grading -

intersted in then right click and choose Execute. This will — Drawingt” *
[-1[Top]|2D Wirefra

generate a report in any extension you select. 7 . B ©

Reports Manager
Alignment ‘

Alignment_Curve

Alignment Desigr
General_Legal_De Refresh

Incremental Statio...
PI Station Report
Stakeout Alignmen...
Station_and_Curve
J-- Corridor

:I-- Parcel
:l-- Pipes
]-- Points
=-[F] Profile
:I-- Surface

I
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6 Profile

This part deals with the design of vertical alignment of the suggested highway.

6.1 Existing ground

To draw existing ground level along centerline of the roadway being designed, select create profile
from surface. A new window will appears allowing user to draw a profile for a specific alignment
and surface. After selecting an alignment and surface, choosing the starting and ending stations,

press Add button then press draw a profile view button.

P'_
A Create Profile from Surfa X
Alignment: Select surfaces: l
B 11 i ] - (o my surface
Station range
Alignment:
Start: End:
0-+000.00m 2+769.29m
To sample: i - [ sample offsets:
0-+000.00m 15| 2+769.25m B
Profile list:
Station Eleve
Mame Description  Type Data Sou... Offset Update ... Layer Style
Start End M...
| T [
Remove Draw in profile view OK Cancel ] [ Help

Another window will appear asking for certain information such as alignment name, surface name,

maximum and miniumu elevations, start and end stations.
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) General Select alignment:

"3 My alignment4 -

Profile view name:

|| Station Range

Profile View Height my’ Droﬁle e
Profile Display Options Description:

Pipe [Pressure Network

I Data Bands Profile view style:

il Profile View -

Profile view layer:

C-ROAD-PROF-VIEW

Profile Hatch Options

[l show offset profiles by vertically stacking profile views

< Back L Next > ] [ Create Profile View ][ Cancel ] [ Help ]

_J

Finally press create profile view and then select a position on screen in which you want to draw

your profile. The resulted profile will be drawn as shown in figure below
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Other learning Sources

1. Lab lessons: students should apply Civil 3D fundamentals during laboratory lessons.

Other references
1. Mastering AutoCAD Civil 3D 2017, Autodesk Official Press.

2. AutoCAD Civil 3D Essentials, by Eric Chappell.
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