Civil Cells (3-10-2015)

Civil Cells are pre-built cells placed through GeoPak’s Place Civil Cell command. There are 2d & 3d cells
available. 3d cells are used to place 3d geometry in areas that are not handled with template runs such
as Intersections, X-Overs, Bridge Spill-Thrus, etc. The cells do have quite a few Construction elements in
them that were used to build the cells. These will not plot and can be ignored unless there is a need to

make Civil edits to them.

The General procedure to place and then an overview/placement steps for each type of Civil Cell is

discussed below.

General Procedure

1.

2.

3.

Choose the Place Cell command.
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Choose which Civil Cell you wish to place.

Civil Cell Name

Note: If the button above cannot be selected, “Reset” outside the dialog to activate it.
Locate and Select the cell you intend on placing.

ir-2d4apered-exit dgnlib
Jd-parallel-edt. dgnlib, Default
Jd4apered-exit bak, Default
Jd+tapered-exit dgnlib, Default
tct-3d-channelized-single bak, Default
tct-3d-channelized-single dgnlib, Default
tct-3d-channelized dgnlib, Default
tct-3d-halfd danlib, Default
tct-3d-half+.dgnlib, Default
tct-3d danlib, Default — Wj,
tct-channelized-3d-half4-cg .danlib, Default bl A
tct-channelized-3d-half4. dgnlib, Default
tct-channelized-3d-halfr-cg dgnlib, Default
tct-channelized-3d-half+.dgnlib, Default
x-over-Z2d-bulletdess-than-64.danlib
w-over-3d-bullet-88-2013-06-14 danlib, Default
x-over-d-bullet-28 dgnlib, Default
(- x-over-3d-semi-circle-curb danlib, Default
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NOTE: Each cell will prompt you to identify certain elements to let the software know where you
want to place the cell. 3d cells will require selection of elements that have been profile in most
cases. Specifics of Pre-Requisite elements needed are discussed for each cell type below.
4. Edit the Cell with Point Controls, Parametric Constraints, etc. as needed to match your project.
5. Add External References to the ML/Local Road Corridor’s to drop the Shoulder/Template End

Conditions through these cells.

Interchange Ramps

There are basically 3 steps for Interchange Ramp/Loop cells:

1) 2d cells have been created for initial ramp placement which is then utilized to create and profile

your ramp alignment.
2) After your ramp alignment is created and profiled, place the 3d cell.
3) Apply Superelevation, point controls, etc. to the ramp corridor.

Tapered Exit (IR-*d-tapered-exit)

1) 2d Cell Placement.

Line at Taper Beg.

2) Drop the cell and store your Ramp Alignment/Profile. Don’t include Taper as a
part of Ramp alignment.

3) 3d Cell Placement
Elements Req’d for placement (Profile on all for 3d).

RAMP ALI

RAMP TAPER




Direction of Arrows needed.

Level: Default

Editing

1) Add the P-EP-INT line as an external reference. This line is placed on top of the ML EP
through the Ramp/ML intersection area.

Corrider Objects - ALI43

- Template Drop 1 X % )

Name
8| Secondary Alignment
Key Station P-X-OVER1
Parametric Constraint P-X-OVER
P-EP-INT

Point Control

Bl Curve Wwidening

End Condition Exception
I‘
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2) Add the Ramp Taper, ML Corridor & Ex. Terrain as Target Alias to the Ramp Corridor.
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Surface or Comidor Alizses: =

| Cancel |
Comidor - Linear Template: P-EP10 Add - Comidor - RAMP-TAPER S —
Comidar - Linear Template: P-EPS Comidar - ALI45 | Help |
| Comidor - Linear Template: P-EP-INT - Bemaowe Temain Model - Hewedh 5 3-27-13 _
Comidor - Linear Template: P-EP-INT1 - -
I Comidor - Linear Template: P-EP-INT3
Comidor - Linear Template: P-EP-INT4
Comidor - RAMP L
Comidor - RAMP-TAKECFF et
Comidor - RAMP-TAPER1
Temain Model - Temain-P

This should give you the following x-section look. Do not use closest.

B View3, Cross Section - Corridor: AL45 Plan: ALM5 Profile: PPALISEP ==

| 260+50.0000 R1 =] [»]»

Add the Ramp Corridor to the ML Corridor & Ramp Taper Corridor as a Clipping
Reference.

Results are shown below.

B View 3, Cross Section - Corridor: ALI5 Plan: ALM5 Profile: PPALISEP = =R

e« 260+50.0000 R1 =] » »




4) Apply Super to Ramp Corridors.

Parallel Entrance (IR-*d-Parallel-Entrance)

1) 2d Placement

Guardrail/Bridge Spill Thru’s

Guardrail cells process:

1) Extend ML Corridor 50-75’ through Bridge Abutment station area.

2) Place the BR ABUT Left to Right from the Guardrail side. Use Civil Accudraw and place this at a
Station offset so that it can be moved later.

3) Profile the Bridge Abutment from Pavement Surface (From ML Corridor).

4) Extend each end of Profile to end to Width of Bridge and store profile as complex.

5) Place the cell.

Elements Req’d for placement (Profile on all for 3d).



Direction of Arrows needed.

Editing

1) Make any adjustments to Guardrail/Shoulder/Clear Zone needed based on your Design
Speed & ADT.



2) Go to Corridor Objects.

3) Add the Shoulder & Clear Zone as External References.
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Template Drop

MName
Secondary Alignment
............................................................ ey Staon S
Parametric Constraint P-SHLD-L
Point Control P-SHLD-R
P-CLEAR-R

Curve Widening

-------------- M| End Condition Exception

External Reference

Clipping Reference




4) Add a Clipping Reference to the Corridor.
218 General Geometry W

£ Horizontal Geomet...

H vertical Geometry

Lo e [

#™ Terrain Model

Q TEL‘I‘J WA W

w
w
w
Tl corridor... 52 = = &
l:

=

Yom . giizeme
. & AP T=rrain Model: C
E 7 g ¥ Y g e
evation 1704480

K e i Stope 0.07

R Aspect 25,13
== Lev

T © wfe for o [0 1
R —

- 4 | Add Clippid

2 2D Geometry v

L4 Civil Cells v

Civil AccuDraw W |1




6) Open the profile view of the Bent Bottom element.

Active Profile Exists
Level: CONST_LV3

7) Make any adjustments to beam depth here.
B View 5, Profile - BENT BOTTOM |_|:
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8) Adjust Bridge to match Pavement Slope.
Change the Start & End Slope of the elements circled below to your pavement slope.

The example below is in 3% superelevation.
: f a0 |

Le 109.5008
gth Along 110.0000
Start Point 1102082.3730,1461128.3]
End Paint 1102113.2296,1461233_3¢
Lenath 109.5008
Feature Mame CONST20

Feature Definition CONST_LV3

Start Point [] 1102082.3730,14611
End Foint [] 1102113.2296.14612;

Curve Stroking 0.0700
Profile Streking 0.0010
Stroking Step Method  Increment
Linear Stroking 10.0000

-
Method Single Offset
Diffset 26.0000
Start Distance 0+00.0000
End Distance 1+10.0000
Ratio 1:0
Type Base Geometry

n

Slope Style Linear

Start Reference Distanc 0+00.0000
End Reference Distanc 1+09.5008

-3.0000%
End Slope -3.0000%
Wertical Offset 0.0000

The Bent Bottom should now show the profile with the correct slope as shown below.



9) Transition the Shoulder slope & Structure thickness at the Bridge Abutment with

Parametric Constraints (See “Bridge End Pavement Subgrade Transition” cell
description below).

BR. END
SLAB

DETAIL | )Q PAVEMENT
VSITION BRIDGE ENDS

]
)
f

TRA

(1) 1%" HOT MIX ASHPALT,MT (9.5 mm MIX) (1 e 1%" REQ'D.
(2) 1%" HOT MIX ASHPALT,MT (12,5 mm MIX) (1 @ 1%") REQ'D.
(3) 214" HOT MIX ASHPALT, MT (19 mm MDO (1 @ 244" REQ'D.
(&) 2'4" HOT MIX ASHPALT, MT (19 mm MDO (1 @ 244" REQ'D.
(5) 6° CHEMICALLY TREATED GRANULAR MATL (9/0)



10) Add End Condition Exceptions through the Station Limits where the Safety Slope rises
above the SG Tie. This is done because this point does not need to be included in the
Top Dirt Terrain if it is above the Subgrade Tie. With the end condition below, this points
feature is different than the normal feature and excluded in any Top Dirt triangulation.

=3 TARWDDATAMMNPUT rwd itl
EE Point Mame List
S5 MDOT
(7] Componerts
|71 End Condttion Exceptions
5] End Condttions
»== (Ground
»= Ground Detour - Temp Slope
»== (around Detour Removal
Ground w Fill Ditch
Ground w Fill Ditch w CLZ above 5G |
Ground w Toe Ditch
»= Ground-CAG w FIIDCH
== (Ground-Cut
= Temp-Fill-Oitch
5] Templates

Bridge End Pavement Subgrade Transition
Cell: BridgeEnd-SG-Trans-Sta.dgnlib

Used to locate the Subgrade Transition points of the Subgrade Transition leading up to the Bridge
End Pavement.

Detour Takeoff

Detour process:

1) Store Horizontal Alignments for both ML & DET.

2) Profile from Ex. Surface the ML Alignment.

3) Complex ML Exist EP on Detour side for about 400’ from ML/DET intersection.

4) Profile from Ex. Surface the Exist. EP.

5) Place a short line perpendicular to the ML at PC or PT of Detour (where it intersects ML).

6) Place the Detour-Takeoff-RT-3d or Detour-Takeoff-LT-3d. Use the appropriate one based on a
perspective of standing on the ML outside the Detour (Is the detour left or right of the ML).

7) Use Profile from Surface to generate kick-off grades for the detour profile. Choose the Ex.
Terrain and the Asphalt surface placed with the cells.

8) Create the entire profile of the Detour.

9) You would then drop the Detour Corridor.



Reference Elements & Direction needed for correct placement of Detour-Takeoff-RT-3d:

Line at DET PC/PT




Reference Elements & Direction needed for correct placement of Detour-Takeoff-LT-3d:

Line at DET PCorPT

Cell after placement.




Intersections

Intersections cells have to be placed per quadrant. There are two cells created for each type (*-
| & *-r). They are placed for a right or left quadrant based on standing on the ML roadway and
looking at the LR.

NOTES:

1) Adjustments can be made if you don't need a Taper on one or both ends of the
guadrant.

2) Parametric Constraints are pre-populated in the Cell.

3) The Urban Cells contain Type 3a C&G and have C&G along the tapers; the rural, Type
2.

Cells:

-int-c-3d-channelized-single.dgnlib, Default
-int-c-3d-half-I-Rural.dgnlib, Default
-int-c-3d-half-l-Urban.dgnlib, Default
-int-c-3d-half-r-Rural.dgnlib, Default
-int-c-3d-half-r-Urban.dgnlib, Default
-inttct-3d-channelized-half--Rural.dgnlib, Default
-inttct-3d-channelized-half--Urban.dgnlib, Default
-inttet-3d-channelized-half-r-Rural.dgnlib, Default
-inttet-3d-channelized-half-r-Urban.dgnlib, Default
-inttet-3d-channelized-single-Rural dgnlib, Default
-int-tet-3d-half-I-Rural dgnlib, Default
-int-tet-3d-half-r-Rural.dgnlib, Default

- - - - - - - - - - -

Notes:

e Ruralis Type 2 C&G

e Urbanis Type 3a

e INT-C = Simple Arc, No Tapers
e INT-TCT = Arc with Tapers.

e *single* = Single island.

Pre-Req’s.

1. ML EP drawn and has profile.
2. LR CL has profile.



Placement:

Arrow’s for Left Placement: LR arrow always towards Intersection side you are placing TCT and
ML arrow always Left to right looking towards Intersection side.

Editing:

1. Edit the Curves to adjust radii.

2. If Taper Geometry is edited, also edit the ahead/back tangent ratio’s of the arc. If Taper
is not needed, change the properties of it to a CONSTRUCTION level and change the
Ratio-Offset method to “None” for the appropriate tapers and curve.



127 5636
-88°b4'57.8956"
-88°b4'57.8956"
N10°38'31.7198"E
580°26'30.3846"E

Feature Mame P-EP
Feature Definition P-EP-PAVED
Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Method  Increment
Linear Stroking 5.0000
Type MNone

Type MNone
Method Ratio-Off set
Offset 0.0000
Ratio 1:9.375
Radius 130.0000
Back Offset 0.0000
Ahead Offset 0.0000
TrimiExtend Both

Method Ratio-Offzet
Offset 0.0000
Ratio 1:15

Quick Transition Metho Linear

3. Offsets can be edited by tagging one of the Parallel Construction elements as shown

below.




4. EP vertical has been established based on a normal crown ML & LR. EP profiles will

need to be adjusted to match ML & LR super. You can click on Parallel Construction
elements to control slope at PC/PT by editing the Project Variable Slope variables.

if no taper is needed.

5. Tapers — Placed as Corridors, Super can be applied, or Template Drop can be removed

6. Curve Point Control — Will need to be added to Arc’s to CL Point to project to the

proposed pavement terrain to obtain correct shoulder rotation.

the Intersection.

| | Template Drop

Secondary Alignment
Key Station

Parametric Constraint
Paint Control

Curve Widening

End Condition Exception
External Reference

Clipping Reference

7. Add P-EP-INT to the ML & LR Corridors to drop the ML & Taper End Conditions through

O X % x 9

Name

P-SHLD-L
P-CLEAR-L
P-SHLD-R
P-EP-INT-Taper-ML
P-EP-INT
P-EP-INT-ML
P-EP-INT-ML1
P-EF-INTZ
P-EPINT

P-EF-INT
P-EP-INT-Taper-ML



LRUNIITY

Editing (for super on the LR):

1. After cell placement, open LR corridor and see what super is at PC.
2. Modify the slope of CONST_LR_EP to value above.

i - x

¥ B %
—_____________—J QI
3. Modify the slope of the CONST_LR_SHLD to what you want at the PC.

Y S A

B Start Point 2401621 4375 761631341
i B End Point 24016299797 TE 1462 29
t 172.1527
Feature Nams COMNST_LR_SHLDS
Feature Definition CONST_LV2
B Start Poirt [] 2401621.4375. 76163
& End Point [] 2401629.9797 76146
B Start Distance ]
B End Distanca |
Slope Style Linear

Simrt Reference Distanc 0+00. 0000
End Reference Distanc: 2+35.6560
rt Slope 1,0000%
End Slope 1.0000%
Vertical Offset 0.0000




4. Apply super to Corridor LR_Taper_L(or R).

Delete the LEP line of you’re only applying super on the right lane (delete REP if you’re adding it
on the left lane)

5. Add a parametric constraint to the corridor you just applied super to transition the slope of the
taper from the PC to the end of the taper.

dex Obgeets « LT

b ~
Terplate Drog L] f 4 Farametesr Constraind -
Cormimint Latwl Eratied Jtart Shation Erd Saiion Ex .
E iy ElagreTant = = Fpein s Eracias Y.
Dok Dagd Taa S % 000  crairmrd Lk [ — e p— =
Ky Saaton e Fovpsloge T i iy o5 DO - £
LT 10000
e Tousg X} 3 R
P amarive Conaramt - L . Sae Vinhow 3RO
ekt Dear Zo0e A 050 DU 2025 D000
=TT B Toe B3I} 138 BENY Statiom Range -
e B
e Stlidn 60 S

Erag tagnn (LB i)

X-Overs

Bullet & Semi-Circle x-over cells have been created.

You need to create a line that represents the X-Over CL and runs 90 degrees off Median EP RT
to Median EP LT. This line has to be profiled as well as having the Median EP’s profiled.

Cells:

x-over-3d-bullet-88.dgnlib
x-over-3d-bullet-88-curb.dgnlib

x-over-3d-semi-circle-curb.dgnlib

Pre-Req’s.



1.

2.

Steps:

MEDIAN EP LT & RT drawn and have profiles. Note that these EP’s need to extend
1000’ each side of the intended X-OVER CL.

Line constructed that represents X-OVER CL and runs 90 degrees off Median EP RT to
Median EP LT & has profile.

a) Create a line perpendicular to the median RT EP and crossing the LT EP.

b) Open the profile View of this line.

c) Use the Vertical command “Project Profile Intersection Point” to show the LT & RT

EP intersection points.
HH vertical... mn = mm &
B | [
aQ L - L
W | Profile Intersection Point ||
El- Eé'i 'Elr ér
d) Draw the profile for the X-Over CL and make this profile Active.

. TSSSUX-OVER CL

1. Place the cell.



Select Elements to View Alternatives |
Slhag)

Complex Element: CONST 22
Feature: P-EP-PAVED
Active Profile Exists

Level: TRANS_EQOP_PAVED

Edits:

1. Make any adjustments to Taper or Storage Lengths.

2. Make any adjustments as needed to the X-Over Nose locations.



3. Add the P-XOVER features as External References to the Mainline Corridor

Locate Mext Reference z Reset To Complete

Feature: P-x-0W
/ Active Profile Exists
Level: X5_PLAN_¥_OVER

4. The Turn Lane/Parallel EP’s drawn were projected at a slope of % off the Normal
Median EP. If X-Over is in Superelevation you can:

l. If constant or variable from beginning to end.

a) Click the 2d Parallel Lane & go to properties to change the slope if needed.



716382.8024.351714.005%

Start Reference Distanc 0+00.0000
End Reference Distanc: 3+70.7926

2.0000%
End Slope 2.0000%
Vertical Offset 0.0000

Start Point
End Point 716650.3625,351457_396¢
Length 370.7926
|
Featurse Name P-EPG
Feature Definition P-EP-PAVED
=y
Curve Strokang 0.0500
Profile Stroking 0.0500
Stroking Step Method  Increment
Linear Stroking 50000
=y
Slope Style Linear

Il. If variable slope and you want to just project & not edit, add CL Point controls to
the LT & RT lanes & change the Taper Point Control mode from “Both” to

“Horizontal”.

Externzl Reference

Clipping Reference

- -
H e
Template Drop iOX% e @ 4
Enabled Control Description Poirt Mode Control Type Use ag

Y True EP-MR EP-MR Both Linear Geometry False

Key Station True #-Over-EP-MR-Taper EP-MR-Taper Horizontal Linear Geometry False

Parametric Constraint

Point ue CLR CL-R Both Linear Geometry False

Curve \widening

End Condition Exception

PointControl
Enabled
Control Description
Paint
Mode
Contral Type
Plan Element
Profile Element

Use as Secondary
Alignment

Priarity

Horizontal Start Offset

Harizontal Stop Offset

Vertical Start Offset

Verticzl Stop Offset
Station Range

Start Station

End Station

M. If variable slope and you want to project but have the ability to edit, add a
superelevation auxillary lane.
a) Tag create Superelevation Lane:

T corridor... ix = = »

Affiek bl A S&E

B |F o M- 2 N 0T
o

o mw

[reate Superelevation Lanes

S
A

Linear Geometry

0+00.0000
3+69.2845

S07LT
PPS07LT
1

0.0000
0.0000
0.0000
0.0000



b) Fill out the dialog similar to below and choose the Superelevation Section.

Name woverd36

Side Of Centerline  Right

Inside Edge Offset 140000

\fidth 12,0000

MNormal Cross Slope 2 0000%

Locate First Superlevation Section
Su reIe*.'ation Section: 50 7
Level: Default

c) Fill out the resulting dialog as shown below. The “Follow Adjacent” setting
will project the Super of the ML to the Auxiliary Lane.

Mame w-overd 36

Type Avndliany El
Application Type Fallow Adjacent El
Side Of Centerline  Right (=]
Inside Edge Offset  14.0000

\nfidth 12.0000

Lock To Start

Start Station 303+58.1757 R1

Lock To End

End Station 303+58.1757 R1

d) Once you follow the prompts from the dialog above, the following dialog will
appear which you can reset out of.



Distance Constraint Ll
Distance Constraint Type None El

Slope Constraint L
Slope Constraint Type MNaone El

Fivat About Right Edge El

Transition Type Linear El

Station I03+58.1757 R1

Cross Slope 0.00007%

Point Type Undefined Type El

The super lane should be added as shown below.

e) Add superelevation Point Control & change the Taper point to just
“Horizontal” mode as shown below.



_54 Corridor Objects - X-OVER-| - | =Sl

Template Drop 1 X % x B 4 PointControl ~
. Enabled Control Description Foirtt Mode Control Type Useag Eropled 7
Secondary Alignment
True EP-MR EP-MR Both Linear Geometry False ~ .
. Control Description Super
Key Station True FOver-EP-MR-Taper EP-MR-Taper |H0nzorﬂal ILinear Geometry False X
Faint EP-MR-Taper Iz‘
Parametric Constraint
Mode Vertical [=]
Point Control Control Type Superelevation lz‘
Curve Widening Superelevation 607-L-7: x-overdd6 Iz‘
End Condition Exception Reference Foint EP-MR El
External Reference Prierity !
Clipping Reference Station Range »
Start Station 0-00.0000
End Station 3+69.2845

5. If super was applied or CL Point Controls added, you'll notice the Taper/Parallel EP does
not line up vertically with the Top Face of Curb. It needs to match at the Nose PC to
make the x-over terrain accurate so Project the superelevation slope at this location to
the EP by going to the Horizontal properties of this element and changing the slope.

a) Before slope projection adjustment.

b) Adjustment.

Start Point 716382.8024,.351714.005¢
End Point 716650.3625,351457.3964
Length 3707926
|
Feature Name P-EPG&
Feature Definition P-EP-PAVED
| -
Curve Stroking D.0500
Profile Stroking 0.0500
Stroking Step Method  Imncrement
Linear Stroking 5.0000
[
Slope Style Linear

Start Reference Distanc 0+00.0000
End Reference Distanc: 3+70.7926
Start Slope 1.0000%
1.0000%
Vertical Offset 0.0000



c) After slope adjustment.

Al

Y/

Cul-De-Sac

There are two cul-de-sac cells, one for urban and one for rural. The urban one used Type 2 curb and
gutter linear templates while the rural one uses the open shoulder linear template.

Cells:
Cul-de-sac-Urban.dgnlib

Cul-de-sac-Rurual.dgnlib

Pre-req’s:

A chain leading up to the cul-de-sac and terminating at the center and a perpendicular line with the
center elevation:



Steps:

1. Place the cell.




Editing:

1. You can edit the radius of the cul-de-sac and the radius of the approach radii.

S .

2. You can also edit the linear template drops for the approaches and the cul-de-sac from the
fingers.
3. All standard parametric constraints (shoulders, structure thickness, etc) can be applied as well.



	General Procedure
	Interchange Ramps
	Tapered Exit (IR-*d-tapered-exit)
	Parallel Entrance (IR-*d-Parallel-Entrance)

	Guardrail/Bridge Spill Thru’s
	Bridge End Pavement Subgrade Transition
	Detour Takeoff
	Intersections
	X-Overs
	Cul-De-Sac

