& Trimble.

3D Intersection Design

Novapoint 21FP4 + 3D Intersection Tool

Release 19.3-00 of 3D Intersection
Note: for earlier versions of Novapoint 21 you must use
version 18.4-00 of 3D Intersection

Quick guide:
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Step 1- Introduction.

In this Quick Guide explains the 3D Intersection Task in Novapoint Base. The 3D Intersection
Design function supports Roundabouts, X Intersections and T Intersection.

The function needs to be installed separately. The latest version is 19.3-00 and runs with
Novapoint21.XXFP4 or newer.

ool Tekla Civil Intersection Tool: Intersection 1 [19.3-00 Xo4 \

Download the EXE file from the Novapoint web page and run locally:

e Deskribtion of 3D Intersection Design

If you use the default path it will match the Options in Novapoint Base.

If you use a different path then you need to change the path under Novapoint Options. See
where to find the path below.

Novapoint Options ? X
Trimble Quadri v
Spatial reference system
Wiadows Coordinate Operation Libraries
Mg % List of available coordinate operations libraries:

Raster File Cache ETR530_LAMBERT UTM

Finland & Moye up

GTRANS

HTRANS

TrL|§:_\r1 10 ¥ Move down

Proj4 —

SKT2LAN1T_EUS9 -

|fthe same coordinate operation is supported by two or more libraries, the first one in the listwill be used,
Paths

Name Folder

C:\Program Files\Tekla\Civil\Bin\Intersection.exe = |
v
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Left/Right Traffic Direction

The direction of traffic for 3D Intersection design is by default Right lane. Under
Novapoint Options it can be changed to Left-hand traffic:

Movapoint Options 7 =
Trimble Quadri »
General
Spatial reference system
Windows Novapaint language: |en-GB |
MNetwork Configuration: | International |
Raster File Cache Default selection window: | PlanWindow |
|:| Automatically open new plan window after import
[ Show status bar
Show ToolTips in Madel Explarer [require restart)
Show attributes without values in property view
[ Left-hand traffic
Allow editing in Property View
E| Purge Quadri models when loading binder
Present attributes with code and description (enum}) as
(O) Code [Description]
(@) Description [Code] n

L [
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Step 2 - Input to the Intersection task

In Novapoint Base create the road centrelines for the various legs in the intersection. Make sure that
the alignments are close to one another in both horizontally and vertically at the intersection point.

In Novapoint Base under Modelling create an Intersection task:

Modelling Construction View Output

& € Y73 &£ | =

Ground Surface Sub Surface Building Sweep Extrude Move Vertically || Alignment Roadj Intersection

‘ Existing Situation [|
Select the relevant Alignment tasks (Tasks must be used not objects) and select the Calculation Basis.

Note: the Calculation Basis must be a Ground surface. The function will not calculate against sub
surface layers at present.

The task is created.

+=*'! Intersection 1000

Right click on the task and select Open

++ Intersection 1000

| l'*"Ir1te:rse:l:ticur1 TA 00 Op-en
| % shoulder.12 |~ Eit task
| 1 Table 1 Rename
’ Delete
x‘ Cut

Save as Termnplate...

#®  Select Input

Copy Conversion Files

Make Dependency Graph

Make Features Associations Graph

Save as Process Template...

ime
Check For Qutdated Tasks

Properties
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Step 3- Designing an Intersection

When you select Open, or double-click the task wait a moment....

The function starts up opening two windows:

The window shown on the left contains all the Intersection parameters a user can edit.
For example:
» Type of Intersection
Carriageway width and slope for each leg
Shoulder width and slope for each leg
Range of Traffic Islands
Kerb stone heights

YV VYV VY

Tip: Right clip on the first parameter for arm 1 and Copy, right click on the first parameter for arm 2
and Paste.

The window shown on the right shows the intersection layout which changes as the parameters are
changed.
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The view can be edited using the following choices:

e Surface — highlights the traffic area
e Contour —draws contours at selected interval
e Triangle model — shows the surface represented by triangles
e Handles —allows the user to drag each leg along the alignment or widen each leg by giving a
value
@ Creste paramet ntersect == m X = Tekda Civil Intersection Tool: Intersection 100 [18.4-00 X64 WORK (24.11.2018 11:30:52)]
Type Show 3}
e I Surface \
®0 C Cim ul-de-sac ¥ Contour lines 0.030 o 4
X T Secandary road [~ Triangle model ™ P by
= Handl
¥ Handles X
[ [ Attribute Attribute value | Description A% ~
4 Intersection
{ Style Circular The shape of the roundabous
l‘ Radius 8.000 The radius of the roundabout
“ The width of the lane 7.000 The width of the lane
The slope of the lane (e.g. 0.03) -0.030 The slope of the lane
I The width of the inner area 0.500 The width of the inner area
The width of the outer area 0.000 The width of the outer area
Curb height 0.120 Height of island curb. Note that ze
Tilting Autematic Method to compute angle of tilt f
X 98406.703 X
| ¥ 1212922.872 Y
i r4 27.103 z
I| lsland's area structure Double click to select structure typ
|4 e
{ Main road leg No Main road leg
| Trimming method Tangent curve The method used to modify the ve
Trirnming length 30.000 The station distance from the mail
1 Minimize road leg No The method used to define if a roe
1 Length from center 139.265 The length from the center point ¢
{ Lane width right 4,000 Lane width right Y
! Lane slope right -0.030 Lane slope right (e.g. -0.03) : /‘I
| Lane width left 4.000 Lane width left N
Lane slope left -0.030 Lane slope Ieft (e.g. -0.03) Oy
Shoulder width right 0.750 Shoulder width right = ]\
! Shoulder slope right -0.050 Shoulder slope right (e.q. -0.03) \'\ +

Tip: By activating handles the intersection arms can be dragged along the alignment or the
carriageway width can be edited.

\\‘
\\\\\\ N
T
Length from center | 82,655 \\\\\ NN
<\
N S /
~

S ////////////////,///

iy

()

Length from center 89,656

Y
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In the parameter window select the type of intersection:

@ Create parametric intersection

Type
TS
cio
L S|
~

Set the general parameters:

@ Create parametric intersection - O *
Type Show
T € Turning hamrmer [~ Surface
¢ 0  Circular cul-de-sac ¥ Contour lines 0.050
C X [T Secondaryroad [~ Triangle model
£ ¥ Handles
I Attribute Attribute value Description ~
4 Intersection
Style Circular The shape of the reundabout
Radius 8.000 The radius of the roundabout
The width of the lane 7.000 The width of the lane
The slope of the lane (e.g. 0.03) -0.030 The slope of the lane
The width of the inner area 0.500 The width of the inner area
The width of the outer area 0.000 The width of the outer area
Curb height 0.120 Height of island curb. Mote that zero and negative values are also possible.
Tilting Automatic Method to compute angle of tilt for the roundabout
X 98406.703 X
Y 1212922.872 Y
z 27.103 z

Island's area structure

Double click to select structure type

PR

Note: The Islands area structure is not available in this version

For each Leg select the required parameters. For example, select type of island:

Lane with e
[
Lane with et

"
e o
e I Srce
- PI—
r o —
 Hances
Ativkaute sabie Description -
[rr——
e,

this

T lragth e e comta prird of itarsactien b th el o th lng

Tek el Interecion Tooh Inkersection 130 [1.4-00 K34 WORK (2411209 1330552)]

Note: The Islands area structure is not available in this version
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Example of some other parameters:

Tekla Civil Intersection Tool: Intersection 100 [18.4-00 X64 WORK (24.11.2018 1

@ Create parametric intersection - o x
Type Showr
€T £ Tuming hemmer I Suface
&0 £ Circular cul-de-sac I~ Contourlines  [0050
€ X I Secondary road I~ Triangle model
oy ¥ Handles
[ attribute Attribute value | Description ~
Island's area structure Double click to select structure type
4 Leg3
Main road leg Main road leg
| [ Trimming methed The method used to modify the vertical geometry of this leg when the leg joins to a main road or

Trimming length The station distance from the main road or roundabout by which the trimming method contribut

Winimize road leg No The methed used to define f a road leg is minimized automatically

Length from center 67424 The length from the center point of intersection to the end of the leg
Lane width right 4000 Lane width right

Lane slope right -0.030 Lane slope right (e.g. -0.03)

Lane width left 4000 Lane width left

Lane slope left -0.030 Lane slope left (e.g. -0.03)

Shoulder width right 0.750 Shoulder width right

Shoulder slope right -0.050 Shoulder slape right (z.g. -0.03)
Shoulder width left 0.750 Shoulder width left

Shoulder slope left -0.050 Shoulder slope left {e.g. -0.03)

Widen right lane No Enable widening of incoming direction
Widen left lane No Enable widening of outgoing direction

Island type Roundabout isla..  The island type used for this leg
Continuous channeling No The channeling object (islznd) continues all the way outto the end of leg

Slope reference Crown to left This property has an effect on the elevation of the island. Choose "Crown to left" to match the sloj
Shoulder et 0.250 The width of the shoulder

Shoulder right 0.250 The witith of the shoulder

\Walking path distan 4000 Distance from front of island to the beginning point of pedestrian walking path.

Walking path width 000 T BTV Bt o The ren

Curb height 0.150 Height of island curb. Note that zero and negative values are also possible.

Length expansion 20,000 The length from the rear of the island to the point where expansion begins

Length channeling 20000 Length channeling

Length parallel 0.000 The length of the island part with even width

Radius front 0500 Radius front

Radius rear 0.500 Radius rear

The distance from the inner island (rig... 7.000 Radius of the reference ci 3t roundabout center point, This is used when fitting the fr

Radius, hce circle centered at roundabout center point. This is used when fitting the frc

< distance from the outer circle to the front of theisland
Parallel offset right

Distance front
Parallel offset nght

0.750

Right click on the first line and you can Copy/Paste Leg parameters from one leg to another:

Main road leg

Trmming method Export leg parameters to file...

Trimming length Export island parameters to file...
Minimize road leg ile...
Length from center Copy leg parameters
Lane width right
Lane slope right
Lane width left
Lane slope left
Shoulder width right
Shoulder slope right
Shoulder width left
Shoulder slope left
Widen right lane

Copy island parameters

Save as weefile

Export table...
Copy all rows to clipboard
Copy all rows to clipboard (with decimal comma)

Copy selected rows to clipboard

L LR L S S Ly

Ctrl+C

geometry of this leg when the leg joins to a main road or-
d or roeundabout by which the trimming method contributs
is minimized automatically

ersection to the end of the leg

Widen left lane Copy selected rows to clipboard (with decimal comma)
Island type (Rows 173, selected 1)
Continuous channeling o g

10

s all the way out to the end of leg

O O R N 1 (O TSR S N
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When finished with the legs you can adjust the connections:

Trimming length 30000 The station distance frarm the main rosd of roun
Minimize read leg fes The mathod used to define if a rosd leg is minm
Lane width sight 4000 Lane width ight

Lane sope right <0030 Lane slope tight (e.g. -0.03)

Lame width beft 4000 Lare width left

Lane shape [eft 0030 Lane slepe et (e.g, -0.03)

Shoulder width right aTse Shoulder width night

Shoulder slope right 0050 Shoulder slope nght [e.g. -0.03)

Shoulder width left 750 Shiiubdes wdth left

Shoulder shope eft 080 Shoulder slope ieft (e.g, -0.03)

Widen nght lane No Enable widening of meomang direction

Widen left lane No Enable widening of autgeing directon

Luge Slcos

Connection 1-2

Mam horizants turning method 3 The harizontal rethod used te compute the cor
Mam vertical turneng methad Copy The vertscel method wsed to compute the canng
Tutning lane method Mene Methad for separsts turning lane

Slepe structure Daouble click to select structure type

Connection -1 I
Main herizontal turning method [ The horizontal methad used to compute the cor
Main vertical turning method Copy The vertical method used to compute the conne
Turning lane mathod None Method for separate tuming lane

Slope structure Double cfick o select structure type

Connection 3-4

Main horzontal turning method R The harizontal methad used to compute the cor
Main vertical turning methad Copy The vertical method uied to compute the conne.
Turning lane method Mone Method for separate turning lane

Slope structure Double click to select structure type
Connection 4-1

Main horgontad turning method R The honzontal method used to compute the cor
Main vartical tuming methad Copy The vertical mathod mldt&{mmlhlmﬂm"
Turning lane method Mene Method for reparate turning lane

Slope structure Double click to select structure type

11
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Step 4 - Intersection superstructure.

Select Structure:

| € >

Rotate | Import... | Export... | [

[v Create alignments

Reinitialize calculation basis|

Structure properties... |§ Select structure...

. J

oK | Update| Close | Help |

There are two templates to select from.

For early design/planning we recommend using the Intersection Traffic Areas with Side Areas. For
construction modelling, we recommend using Intersection Traffic Areas without Side Areas

& Structure template selection — [m] >

" Intersection Traffic Area without Side Area

 lntersection Traffic Arez with Side Areai 4 j
7

Cancel | Help | IMext >

Intersection Traffic Areas with Side Areas

This gives access to some few parameters to set the connection between the terrain and the
intersection traffic area. The parameters allow you to control:

The intersection pavement layers — same as in Novapoint Road
Cut slope

Ditch bottom width (slope 0)

Ditch depth

Ditch slope (combination of slope and depth defines ditch width)
Fill slope

Inner slope

Side course slop (cross section slope for each leg

YVVVVVVYYVYY

12



& Trimble.

& Structure parameters - O *
I Parameter Type Value ”
1-1) Wearing course Delta z 0.03000
2-1) Binder 1 Deltaz 0.05000
2-2) Binder 2 Delta z 0.05000
3-1) Base 1 Deltaz 0.10000
3-2) Baze 2 Delta z 0.10000
3-3) Base 3 Deltaz 0.10000
4-1) Sub-base 1 Delta z 0.20000
4-2) Sub-base 2 Deltaz 0.20000
4-3) Sub-base 3 Delta z 0.20000
3-1) Filter Deltaz 0.00100
Cut slope Gradient 1.00000
Ditch bottom width Distance 0.50000
Ditch depth Delta z 0.50000
Ditch slope Gradient -0.50000
Fill slope Gradient -0.50000
Inner slope Gradient -0.66700
Side course slope Gradient -0.03000

When you press OK the Intersection is calculated and can now be displayed in Novapoint Base by
selecting the task and View in 3D:

13
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After closing the intersection dialogues you can edit the result by selecting the task again and
selecting Open.

Edit the structure properties by selecting Structure properties...
After making a change select Update to update the view in NP Base without closing the Intersection

tool.

| <

Rotate | Import... | Export... |

[v Create alignments

Reinitialize calculation basis |

OK I Updatel Close | Help |

I Structure properties... ISeIect structure...

Note that the alignment tasks for all the intersection edge lines are created when the Create
alignments is selected.

- = Camiution W Dutpt
4 ¢ -2 &4 A &4 B W M= 7 7 O® 0
ot Sistate Sublitace Mg fwem Siruds Mess iR || ASgemt Aoed  itinesiian Gahey ek Bdge T etsr md See - Lan e o e Elepaicn Do OBt B Marking. RasdiTign Sireart Macking || Nesen
Eiting St sk
Expierer 3 .l.g_._-! Cobatuation BM Level 1 % [

 Emitanesage 12
7 vamu
P 14
g 1

= 8 x| P inty

14
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Intersection Traffic Areas without Side Areas

@ Structure template selection *
MNext types
Prewvious types
" Intersection Traffic Area with Side Area
& Intersection Traffic Area without Side Areal
Cancel | Help | Mext =

=5

=

Select Next and set up the required pavement layer thicknesses:

& Structure parameters

These pavement layers correspond to the layers in Novapoint Road.

15

I Parameter Type Value II
1-1) Wearing course Deltaz 0.05000
2-1) Binder 1 Deltaz 0.05000
2-2) Binder 2 Delta z 0.05000
3-1) Base 1 Deltaz 0.10000
3-2) Base 2 Deltaz 0,10000
3-3) Base 3 Delta z 010000
4-1) 5ub-basze 1 Delta z 0.20000
4-21 Sub-basze 2 Delta z 0.20000
4-3) 5ub-base 3 Deltaz 0.20000
3-1) Filter Deltaz 0.007100
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Select OK and the Traffic area is calculated. View the task in 3D:

G, Intersection 100 X

A

7

To complete the construction model create road models for each the edge lines. This allows detailed
description for each leg including the possibility to add footpaths, kerbstones and cycle ways.

The Shoulder and TrafficLanEdge alignments created by the intersection tool as alignment tasks can
be used as centrelines for Novapoint Road models. The alignments now contain the Intersection task
name.

= = ntersection 100
7 Intersection 100_Shoulder_1-2
# Intersection 100_Shoulder_2-3
7 Intersection 100_Shoulder_3-4
7 Intersection 100_Shoulder_4-1
;J Intersection 100_TrafficLaneEdge_1-2
;J Intersection 100_TrafficLaneEdge_2-3
‘l-" Intersection 100_TrafficLaneEdge_3-4
‘l-" Intersection 100_TrafficLlaneEdge_4-1

=] ol Intarcartine Mamen

16
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2 Intersection 100 x I Cross-section Viewer - Intersection 100 Road 4-1 [0.00 - 312.97]

BB [F e =z a3 e @ &

25 T

1)

L.

The pavement layers in Novapoint road can be made to match the pavement layers in the traffic
area, see over.

Create one road for each leg:

Note if you rebuild the intersection after creating road models using the edge lines. The road model

centre lines from edge lines will not be deleted but new one will be created with the same name but

r" Intersection 100_Shoulder_1-2 (2}
with number (2) added =

17
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The final result:

e ccrom 00V s 30 competepiet

18
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Step 5- Quantities — Template Traffic Area
without side areas

From 21.XX FP4 the 3D Intersection Traffic area supports solid geometry.

In the previous version the layers were defined without solid geometry

.

Previous From 21.XX FP4

Now the pavement layers are created as solids. We can then easily create a Table View that shows
the quantities for the Intersection traffic area:

Pmh ot

e

Festure Typa

Count Attribute  Valus: Uit
Mame

frea 30
Materinle.matensiNamre: I area 20 (55

lagRessnyvelsenamel 01

Voiume

\ prea 30 |8

[_BASE COURSE_T 1 |Are2 2D

e 3D
. i \
lagBest QS::J:fIaUM fase | I g  PAVEMENT_BASE.COURSE 2 | Material materialMatiessasphalt| 1 [area 20

Valume
arga 30 |5.576

Fin e
1 S

M

! ® e o £ ' I3 W

7 e e

8 s a0

5 mm'l‘::_'_y I:’:'M"""" MR ralia. name PAVEMENT BASE COURSE 2 | Matarale.matoraiNawrechiphas | & | Areadn| 657

0] Vokene

1 rea 30

12 e IR Lygmeirelse e S EMENT 3282 Counsz 3 | Materalemmteraitotureszetott | 1 [reazo | norsn | me

= fcher

I Ereadn |

19
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A table view for the four edge models can be defined that gives the complete volume for the side
areas. Create a Table task with the four models, select the features you want and customise the
results as shown below. Preview the result and export to EXCEL.

Area )
3D 440.258 | m
layerDescription.designation: 1
' i : Area | 355039 | m?
2D '
Volume | 515.242 | m?
Area 6 )
m
layerDescription.designation:Base 9 3D 874.222
course
Area 6 )
m
2D 415.164
Volume | 124.979 | m?
Structurelayer | 32 Area 3 m2
layerDescription.designation:Binder s 3D 431015
course
Area 3 m?

2D 260.742

Volume | 3.161 | m?

Area 2 m?
layerDescription.designation:Separation 4 3D 840.898
layer
Area 2 )
m
2D 739.277
Volume ! m?3
layerDescription.designation:Sub-Base 9 911.486
course Area 5 m?
3D 335.262

20
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Area
2D

4
451.774

layerDescription.designation:Wearing
course

Volume

102.402

Area
3D

2
564.437

Area
2D

2
445.396

TrafficLane

Area
3D

3.491

Area
2D

3.489

To calculate the cut and fill for the traffic area for the intersection use the Create Volume tool.

Vo teme  [Geteveumez |
Templates  Subtask of: j50 ROADS/501 ROAD MODELS/S01+| p,

Home  inseit  Modelling

output [

Base Surface (1) + X Comparisan Surface (1) *

\

Task

Base Input

—
O Intersection 100 | /% 3D Window | 1y Preview ) Preview#2 X

Create Volume 2

Feature Type Name
Cut

Volume

% outer Boundaries (0) * ;J h

5 Hotes 0y

Settings

Method

ble
Preview

v X

Finish Cancel

Finish,

FillLayer 1 Volume

View the Volume task in 3D:

1y

S e 100 T3 30 nson V5 ceevourne < D

Presentation Setup [Create Volume 2 - CorridorSolid]

21

5o

Rules  show/Hide

) Corridarsolid
8 cut
: D soil1
“ @ soiid
& Fill

| BF 0 Landscape-14s

= -thau\(
%] Line

[« Pointin section

2 [l surtace

9 solia
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Step 6- Test project

A test project can be downloaded from our support ftp:

ftp://Support:7050support@ftp.novapoint.com/Demo 3D Intersection

The link must be copied into Windows Explorer (Not Internet Explorer)

Tips — Use the conversion rule for FP4 on an
earlier intersection task.

To use the conversion rule form NP21.XXFP4 on an intersection task created in an earlier version.

1. Create a new Intersection task.
2. Right click on the task and select Copy Conversion Files.

22
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!l +Intersecti |
N Open
!| & intersecti
v Edit task
‘&, Intersecti

@& Intersectigf W Release
&, Intersectio| & Share
+ Intersectig {§%  Share and Release
+ Intersecti Rename
&, Road 1 P

Road 1-2
e ® Cut
¥-| 5012 ROAD Rl

+ Intersection D)
[+ sn2 ROAD SIGN (2
# Select Input
ET] Road Signs fo
oy opy Conversien Files
¥-| 503 ROAD MARKI

View in 3D

Save as Template...

%0  Select Result

%
2 Viewin Plan
u View in Table

ftributes Show Predecessors

3. Onthe existiné ta'sk right click on the task and select Paste Conversion Files. Note if the
existing task has sub tasks (like alignments) it is not possible to paste. Move the sub tasks to
a temporary task first, then select Paste Conversion Files and then move back the

alignments.
= inter
€. Road Open
R Road = Edittask
¢ G Share
| (3%  Share and Release
| = Intersecti -
[ 2] 502 ROAD SI
B Road Sig Delete
¥ Cut

| 503 ROAD M,
| 51 ROAD DRAIN
| 52 STRUCTURES |

Save as Template...

#  Select Input

Paste Conversion Files

Patrick Mc Gloin
June 2019
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