LAB 12 - Point Controls, Secondary
Alignments, and Parametric Constraints

This lab demonstrates the use of various controls to modify a template during processing. It will highlight
various settings in point controls, illustrate the effects of a secondary alignment, and demonstrate the use of
parametric constraints.

Chapter Objectives:
e Create a Horizontal Point Control to add an additional lane using offsets.
e Create a Horizontal and Vertical Point Control to add a scab-on detour.
e Create a Horizontal Point Control using a Secondary Alignment.
e Use Parametric Constraints to widen the road surface.
Before beginning this lab, verify that the following files are loaded:
e C:\Projects\12345\Design\Drawings\Reference_Files\12345DES_Model.dgn

e C:\Workspace\Workspace-CDOT_XM\Standards-
Global\InRoads\Preferences\CDOT _Civil.xin

e C:\Projects\12345\Design\InRoads\12345DES_Geometry.alg
e C:\Projects\12345\Design\InRoads\12345 existing ground.dtm
e C:\Projects\12345\Design\InRoads\12345DES.ird

e C:\Projects\12345\Design\InRoads\DES12345 Templates.itl

Lab 12.1 - Adding an Additional Lane with Offset Point Controls

In this exercise the corridor created in the previous lab is modified by adding an additional lane to the right side
of the template using a standard point control. This control is based on the centerline (SH 86) alignment and
uses offset distances from this alignment to modify the template. Three control entries are required to
complete the transition.

1. Select Modeler > Roadway Designer from InRoads.
2. Verify that the 12345DES corridor is active.
The first point control transitions from two lanes to three lanes.

3. In the Roadway Designer dialog box, select Corridor > Point Controls from the menu

4. In the Point Controls dialog box, select RT_HMA_Liftl_EOP-Top for the point. Use the

4 o
drop down menu or <D> the “target” J button and then <D> the point in the template
view to make the selection.

5. Toggle on Horizontal for the Mode.
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6. Set the Horizontal Alignment to SH 86.

bt Diint Controls = [[E ][]
Comidor.  12345DES o =
Point: . _ = Station Limits
: Stat: 203+80.28 +|
Made
& Horzontal Vertical Beth Siop: 260+43.16 +| ~hange
Hel
Control Type: Hionment ,,| Horzantal Offsets [ R ]
ot menfanize o) 0w A
Stop: 0,00 #|

7. Key in 220+00.00in the Station Limits Start field.

8. Keyin 222+50.00n the Station Limits Stop field.

9. Key in 24 in the Horizontal Offsets Start field.

10. Key in 36'in the Horizontal Offsets Stop field.

11. <D> Add. The entry is added to the Horizontal and Vertical Controls list.

This creates the beginning transition for the additional lane.

B pgint Contrals - |- '@.
Comidor 12345065 -
- e Stabion Limés “

ore RT_HMA_LA1_EQF - ﬂ St :I Cose
Hade
® Hotortsl. O Veied € Both Sop # ;
Help
Conirol Type Mgrment - ;::wui Wﬂ :
Hoszontal Mgrmert: [y g -+ R Ed
Stop-f 35 00 +]
s o e —]
Use a3 Secondany Alignment Vierbical Offseds
Pricety 1

Hortrontal and Vertical Controky

E. P Hame Start Station Slop Station Waode Type Cortrol
X 1 LT_HMA_LRT_EOF-Top 203+80 28 2604116 Vetical Superdlevation  Section LT_HMA_L#t
¥ 1 LT_HMA LBV _lancine-Top 203+80.28 TE0=43.16 Westzal Superslevation  Section] HMA_LR1_Ce
X 1 HAT_HMA_Lft1_Lansbne-Top 203-80.28 204318 Vet Superslevation  Section] HMA_LR1_Ca
X 1 RT HMA Lit1 Ll [ (35} EFQ.{& 16 'm-ﬁ vl 5 18T HMA

X 1 RAT_HMA_L#1_EOP-Top 300000 22-50.00 Hertzortal Higremant 5H 86

The Point, Mode, Control Type, and Horizontal Alignment stay the same for the two
remaining entries. Only the Stations and Offsets change. the second point control
maintains the third lane.

12. Key in 222+50.00in the Station Limits Start field.
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13. Key in 229+00.00 in the Station Limits Stop field.

14. Key in 36.00 in the Horizontal Offsets Start field.

15. Key in 36.00in the Horizontal Offsets Stop field.

16. <D> Add. This entry maintains the full width of the additional lane.

The third point control transitions from three lanes back to two lanes.
17. Key in 229-+00.00 in the Station Limits Start field.
18. Key in 231+50.00 in the Station Limits Stop field.

19. Key in 36.00 in the Horizontal Offsets Start field.

20. Key in 24.00 in the Horizontal Offsets Stop field.

21. <D> Add. This entry transitions the template back to its normal width.

22. <D> Close to dismiss the Point Controls dialog box.

Horzordal ard Viadical Controls:

Ena Pricety Mame Stad Station Stop Station Made Type Ciantrol =

( 1 RT_HMA_Lift1_, . 220+00.00 2225000 Honzonta Ahgnment SH 86
RT_HMA_Lft1_292480,00 225.00,00 Herizonts Migrment 5H 26 3
RT_HMA_LfT_...229+00.00 £371+50.00 Horizonta Aignment 5H BB

This series of steps sets the display in the template view to a specific size. This makes it easier
to see the transitions occur when scrolling through the stations.

23. <R> in the template view of the Roadway Designer dialog box and select Display
Properties from the menu.

24. Toggle on Center Backbone.

25. Key in 75% (.75) for the Backbone Screen Width.

26. Select 5 for the Vertical Exaggeration.

27. <D> OK. This makes the template change easier to see when scrolling through the

stations.
h Cross Section View Properties @
Fit Solution _

@ Center Backbone

Backbone Screen Width:
Vertical BExaggeration:

Cancel

Center on Cument Offsets lLI
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28. Scroll through the stations between 220+00.00 and 231+50.00 and notice how the template

behaves.

29. Select File > Save from the Roadway Designer menu bar.

Lab 12.2 - Creating a Scab-On Detour using Point Controls

In this exercise a scab-on detour is added to the left side of the existing pavement from station 206+00 to
215+00. This requires a new corridor, template drop, and two sets of point controls. One is a horizontal and
vertical control that follows the existing edge of pavement. The second is a horizontal offset control that
transitions the detour to its full width.

1.

N o o A woN

Select Corridor > Corridor Management from the Roadway Designer menu bar or

<D> the Manage Corridors button ﬂ

In the Manage Corridors dialog box, key in Scab-on Detour for the Name.

Toggle on the Station Limits.

Key in 206+00.00 for the Start station.
Key in 215+00.00for the Stop station.
<D> Add.

<D> Close.

H Manage Comndors

Na""*'IScab-un Detour I Limits
o | Station

Type: [Higrlrr-enl Y] bt Cose |
Horzortal Alignment: [SH e ,J ﬂ 206+00.00 4+ a—
Verical Alignment: ISH 26V .,.] Stop: —
Pl Rounding Tangent: .00 213+00.00 o] 4
) Copy From...
| Help |
Comidors -
MHame Type Source Name Start Station Stop Station
123450E5 Aignment SH 86 203+50.28 260+4316
Scab-on Detour  Algnment SH 86 206+00.00 215+00.00

This corridor could have been built on the edge of pavement feature from the dtm, but by

using the alignment it will be easier to locate stations.
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8. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the

Template Drops button @JJ

9. Inthe Template Drops dialog box, key in 206-+00.00 for the Station.

10. Key in 25 for the Interval.

11. Expand the C:\Projects\12345\Design\InRoads\DES12345-Templates.itl >
1- Templates folder in the Library Templates area and highlight the Scab-on Detour

template.
12. <D> Add.
13. <D> Close.

pr

bt Template Drops

Cormidor: [ Scab-on Detour

Station:  §206+00.00
e

Library Templat&s'
. HMA_Crowned_E10
»== HMA_DCivided_TypeA_4lane
:u< HMA_Full_Depth w.denmg Zlane

T o

% Scab-0On Detour

"] 3- Sections - End Conditions
[Z] 4 - Components

4 L)

Current Template Drops:

Station Interval Template
206+00.00 25.00 Scab-On Detour

Revised...

ITL

Help

Library

CA\Projects12345\Desion\ln...

The first point control moves the origin of the template from the SH 86 alignment to the left
edge of pavement feature in the 12345 Existing Ground surface.

14. In the Roadway Designer dialog box, select Corridor > Point Controls from the menu

bar or <D> the point controls button.

15. In the Point Controls dialog box, select HMA_Liftl _Shoulder-Top for the Point.
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16. Toggle on Both for the Mode.
17. Select Feature for the Control Type.

18. Select T_Traffic Single Solid White386 for the feature (This is the 18th T_Traffic Single
Solid in the pull down list).

Note: Creating a feature filter will make it easier to locate the desired feature. The filter
should Start With None, use the Name Attribute, and have a Value of *386%*.
See the module “Initial Surface Procedures™ of the “Practical Guide for InRoads
XM” for more information in feature filters.

Note: The 12345 existing ground surface is the only dtm loaded so it is selected by

default.
19. <D> Add.
B2 Paink Controls o e ]
Comdor:  Scsb-on Detowr
: R
et
* s 0000 +| Close
Hesse 5 2100 A
Horzontsl Vertical @ Both o (21344000 ﬂ
=k Shat: [ g
Sutace 12345 meiting g = i e hus|
= Sen: 0
Foan | =2 E
Lhee iy Sctrckiary grrmend Vertical Offsts
S8 100 +|
Stan: [ 0o +|
Fradt, 1
Horizontsl and Vescal Controls
Ernabied Poorty Name Sat Raton  Shop Siebon  Moda Tipe Conirgl
|’ 1 MMA LA T_Shoulder-Top  20E-00.00 215-00.00 Both Festure: 123485 sosfineg ground T_Traffic Sngls Sobd n'-‘\::.'t‘:‘.-l

Notice that the template has moved to approximately 12 feet to the left. Next, a horizontal
point control is created that transitions the detour to its full width.

20. In the Point Controls dialog box, set the Point to LT HMA_Lift1 EOP-Top.
21. Toggle on Horizontal for the Mode.

22. Set the Control Type to Alignment.

23. Set the Horizontal Alignment to SH 86.

24. In the Station Limits area, key in 206-+00.00 for the Start station.

25. Key in 208+50.00for the Stop station.

26. In the Horizontal Offsets area, key in -1.1.93for the Start offset.

27. Key in -24.00 for the Stop offset.
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28.

<D> Add.

The Point, Mode, Control Type, and Horizontal Alignment stay the same for the two remaining
entries. Only the Stations and Offsets change. The steps below create a point control that
maintains the detour’s full width.

29.
30.
31.
32.
33.

Key in 208+50.00 in the Station Limits Start field.
Key in 212+50.00 in the Station Limits Stop field.
Key in -24.00in the Horizontal Offsets Start field.
Key in -24.00in the Horizontal Offsets Stop field.

<D> Add. This entry maintains the full width of the additional lane.

The final point control transitions from the full width to the end of the detour.

34.
35.
36.
37.

38.

39.

Key in 212+50.00 in the Station Limits Start field.
Key in 215+00.00 in the Station Limits Stop field.
Key in -24in the Horizontal Offsets Start field.

Key in -12.22in the Horizontal Offsets Stop field.

Note: The offset distances entered are measured from the specified Horizontal alignment
and not from the origin of the template.

<D> Add.
Pricey:
Horizontal and Vestical Condrols:
Ensbied Pooity Mame Stael Station Slop Staton Mode: Type Controd
X 1 HMA_LRT_Shoulder-Top 20800000 Fastue 12345 evamting ground
X 1 LT_HMA_LRT_EQP-Top  206+00.00 Abgrerent 5H b6
X 1 LT_HMA LR1_EOP-Top 2025000 Abgnment SH BG
X 1 LT_HMA_L#1_EOP-Top 212-50.00 Algrment 5H BE
<D> Close to dismiss the Point Controls dialog box.

Scroll through the stations and notice how the template behaves. From station 206+00 to
station 208+50 the template expands from the existing edge of pavement until it reaches its full
width. Then it maintains that width from station 208+50 to station 212+50. Finally, it
contracts back to the pavement edge from station 212+50 to station 215+00.

40. Select File > Save from the Roadway Designer menu bar.
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Lab 12.3 - Using Horizontal Point Control and a Secondary
Alignment

Alignments other than the design centerline can be used for horizontal controls. Typically, they are used to
modify the width of the template. They can also be used to change the direction (in relation to the design
centerline) that the template components are placed. When an alignment is used in this manner, it is called a
secondary alignment.

This exercise uses a secondary alignment to create the beginning of an off ramp. A new corridor is created
using the SH 86 alignment.

1. Select Corridor > Corridor Management from the Roadway Designer menu bar or
<D> the Corridor Management button.

2. In the Manage Corridors dialog box, key in Off Rarmp for the Name.
3. Toggle on the Station Limits.
4. Key in 205+00.00for the Start station.
5. Keyin 215+00.00for the Stop station.
6. <D> Add.
7. <D> Close.
B Manage Comidors o |[=-]E5.
C CIr— T T
| Station
Type: [ Aigrment ] Gat
Horzontal Algnment: (s} gg v ﬂ 205+00.00 ﬂ
Vedical Alignment: ISH TR - ] Stop: -
unding Tangent: .00 J [Cﬂﬂ? ———
[ Hep |
Comidors: -
Mame Type Source Name Start Station Stop Station
Scab-on Detour  Alignment 5H 86 206+00.00 215+00.00
12345DES Ahigrment SH 86 203+80.28 260+43.16
Off Ramp Alignment SH 86 205+00.00 215+00.00

A single template drop is required for this corridor.

8. Select Corridor > Template Drops from the Roadway Designer menu bar or <D> the
Template Drops button.

9. Inthe Template Drops dialog box, key in 205+00. 00 for the Start station.
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10. Key in 25 for the Interval.

11. Expand the C:\Projects\12345\Design\InRoads\DES12345-Templates.itl >
1- Templates folder in the Library Templates area and highlight the
CONC_4lLane_Right-Side_Only template.

12. <D> Add.
13. <D> Close.
-.h"' Ternplate Drops - @
Comidor: |Dﬁ Ramp | —
Station: J _GDSE
Interval: 25 oo _ -----
Library Templates: ange

= CONC_4lane nght Side ICﬁlnl'_.r

= CONC Hamp

== HMA_Crowned_B10

»={ HMA_Divided_TypeA_4lane
=

=

m

HMA_Full_Depth_Widening_ZLane
HMA_Urban_4Lane

ot Cmmb T Cimd s o
Ll 1] ¥

i

Cument Template Drops:

Station Interval Template Revised... Librany
205+00.00 25.00 CONC_4lane_Right-... ITL C:AProjects" 12345 De
L T F

A horizontal point control is used to widen the template and reposition its components
perpendicular to the Off Ramp alignment.

14. In the Roadway Designer dialog box, select Corridor > Point Controls from the menu
bar or <D> the point controls button.

15. In the Point Controls dialog box, select RT_Conc_Shoulder-Top for the Point.
16. Toggle on Horizontal for the Mode.
17. Select Alignment for the Control Type.

18. Select Off Ramp for the Horizontal Alignment.
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19. In the Station Limits area, key in 205+00.00 for the Start station.
20. Key in 215+00.00for the Stop station.
21. Make sure the Horizontal Offsets are set to O.

22. Toggle on Use as Secondary Alignment.

23. <D> Add.
24. <D> Close.
HPnintCuntruls = |- S|
Comidor:  Off Ramp
Paint: Station Limits m
: RT_Conc_Shouider- ~ § 4| gzt f505200 00 +|
Mode Sioo: n
@ Horzontal Vertical Both Pip215+00.00 +|
Help
Cortrol Type: Haorzontal Offsets
Horzontal Alignment:§ off Ramp - ﬂ Stat: 0.00 ﬂ
wow 4
I | Use as Secondary Alignment I Vastical Offsats
Priority: 1
Horizontal and Vertical Controls:
E. P. Mame Start Siglion  Stop Station  Mode Type Control
X 1 RT_Cone_Shoulder-Tep  205+00.00  215+00.00 Honzontal Abgnment Off Ramp
Fi I ¥

25. Scroll through the stations between 205+00.00 and 215+00.00 and notice how the template
behaves. The orange line in the plan view and the template view represents the Off Ramp
alignment. Notice how the template line (the yellow line in the plan view) outside the Off
Ramp alignment changes so that it is perpendicular to the Off Ramp alignment.

26. Select File > Save from the Roadway Designer menu bar.

Lab 12.4 - Using Parametric Constraints to Widen the Road
Surface

Parametric Constraints are used to modify the value of the constraint. This option allows greater flexibility of
what can be modified during processing as slopes and vector/offsets can be modified in addition to the usual
horizontal and vertical controls. In this exercise, the Horizontal Constraint of a template point is modified to
widen the template on the left side. This is done in a similar maner to the first exercise.
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The corridor used in Lab 6.1 is also used here.

1. Inthe Roadway Designer dialog box, select 12345DES for the corridor.

=A oo . v ey I ¥
Comder: N 12450ES - [ Staton: (i (c] 215+00.00 () [24) #] | Dutey Supereiervaton
Active Surface | 12345 easting ground x| Itenval 50.00 Process Al
Termpilate HMA_Crowned_B10
- B | Peocess Misble Range

2. Select Tools > Parametric Constraints from the Roadway Designer menu bar.

h Roadway Designer - C:\Projects\12345\ Design\InRoads'1 2345DE5.0rd
File Corridor Superelevation

H|§{w|_é_fs__|-.;| Hﬂ’fﬂfﬂﬁ Target Aliasing...

Parametnc Constraints...

\\J\/——— Curve Widening...

/ Vertical Gore Tool...

Design Input Report (ird file)
— Results Report...

Options...

3. Inthe Parametric Constraints dialog box, select LT_EOP-Top-Horiz for the Constraint

Label.
4. Key in -36 for the Stop Value (the Start Value stays the same for this entry).
5. In the Station Limits area, key in 237+00.00 for the Start station.

6. Keyin 239+50.00 for the Stop station.

Colorado Department of Transportation

Page 253



LAB 12 - Point Controls, Secondary Alignments, and Parametric Constraints

7.

10.
11.
12.
13.
14.
15.
16.

Labs for InRoads XM

<D> Add.
Bt Darametric Constraints = |[E-] =]
Conidor. 12345DES Station Limits
Start:§237.00.00
Constraint Label: ) T EOP-Top-Hodz = . | m
Start Value: 24,00 Stop:§239+50.00 J
Stop Value: I.3g.|:{| I _. N
Hep |
Ovemde Values: .
MName Start Value Stop Value Start Station Stop Siation
LT_EOP-Top-Hexi... -24.00 -36.00 237+00.00 Z359+50.00
ot | [ impot... | L

Key in -36 for the Start Value (the Stop Value stays at -36).

In the Station Limits area, key in 239-+50. 00 for the Start station.
Key in 252+50.00for the Stop station.

<D> Add.

Key in -24 for the Stop Value (the Start Value stays at -36).

In the Station Limits area, key in 252+50.00for the Start station.
Key in 255+00. 00 for the Stop station.

<D> Add.

<D> Close. This dismisses the Parametric Constraints dialog box.

Bt Darametric Constraints o [ ][=
Comidor: 12345DES Sation Limits Add
Co : Start: 252+50.00 #|
nstraint Label: | LT_EDP-Top-Hodiz - [ Cose |
Start Value: .36.00 Sop: 255+00.00 ﬂ -
Stop Value: 24 00
Oversde Vaiee
Mame Start Value Stop Value Start Station Stop Station
LT_EOP-Top-Horiz  -24.00 36.00 237+00.00 239:50.00
LT_EOP-Top-Horiz  -36.00 -36.00 239+50.00 252+50.00
LT_EOP-Top-Horz  -36.00 -24.00 252+50.00 255+00.00
4 m F
Expoit it .
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17. Scroll through the stations between 237+00.00 and 255+00.00 and notice how the template

behaves.

18. Select File > Save from the Roadway Designer menu bar.

19. <D> Close to dismiss the Roadway Designer dialog box.

Chapter Summary:

In Lab 12.1 -Adding an Additional Lane with Offset Point Controls Horizontal Point
Controls were used to add an additional lane to the design. The control was based off the
design centerline with offset distances measured from that alignment.

Lab 12.2 -Creating a Scab-On Detour using Point Controls a Horizontal and Vertical Point
Control was created to locate a template on the edge of the existing pavement. The edge of
pavement feature from the existing ground surface was used to locate the template. A
horizontal control based off the design centerline was also used to transition the template,
creating the scab-on detour.

In Lab 12.3 -Using Horizontal Point Control and a Secondary Alignment a Horizontal
Point Control using a Secondary Alignment was created. By changing the angle of the
components outside of the secondary alignment, their shape is maintained around curves
making this option ideal for ramps and street returns.

Lab 12.4 -Using Parametric Constraints to Widen the Road Surface used Parametric
Constraints to widen the road surface. The results were similar to those achieved in the
first exercise but a different method was used.
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