Superelevation July 3, 2014

Superelevation Diagrams

Overview

Superelevation transitions involve modification of the roadway cross section from normal
crown to full superelevation, at which point the entire roadway width has a cross-slope of e.
The manner in which this transition is accomplished is expressed by a superelevation diagram,
which is a graph of superelevation (cross-slope) versus distance measured in stations.
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Creating the diagram will be a two phase process. The first phase will be creating and
importing profiles from the superelevation input file and the second phase will be drawing and
annotating the diagram.

Workflow

Phase 1 — Create and import input files

1. Download the superL123.iun and superR123.iun input files and save them in the
project’s \Roadway\GEOPAK\ folder (or the same folder as the GPK) or in the definied
COGO Input File Directory.

Job {GPK} Open Mode: |[Query
Job (GPK) Directory:
COGO Input File Directory:
COGO Output File Directary:
Redefinition of Elements
[7] Force Redefinition Off Upon COGO Activation

[ oK | Cancel
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superLR123.zip
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2. Rename files both files.
a. Change the numbers to the project GPK number.
superL123.iun -> superlL206.iun and superR123.iun -> superR206.iun
b. Change the last to letters in the file extension to the GEOPAK user initials.
superlL123.iun-> superlL206.iaj and superR123.iun-> superR206.iaj

3. Open both files in UltraEdit or other text editing software.
a. Change job name to the project GPK number
wR267.igj | superl123.un | superl267.iaj | AZ7A 15uperMain.inp® |

gIﬁIllllll ||2|D||||I|||3|D||||I|||4|D||||I|||5|D||||

Job Hame: 123

¥y

£ —- PROFILE COMMANDS -- generated by pattern: SUPERL
z

SET DESCRIFTION OFF

1

2

3

4

5 5ET FEATURE OFF
)

7 S5TCRE FROFILE SUPERL
g8
=}

VFI 1 5 10000.0000000000 E -2.0000000000
VPI 2 5 10318.919999999% E -2.0000000000
10 VPI 3 5 10422.27999955958 E 4.2000000000
11 VEI 4 5 10518.7599999998 E 4.2000000000
12 VFI 5 5 10622.1000000001 E -2.0000000000
1z VEI & 5 10917.0400000000 E -2.0000000000
14 VFI 7 5 10576.8500000001 E -5.4000000000
15 VEI 8 5 11153.511324 E -5.4000
le VFI 9 5 11213.326139 E -2.0000
17 VPI 10 5 11e37.328739 E -2.0000
is

13 END PROFILE

W -

Open project superelevation input file.
c. Turn on column mode (for UltraEdit only)

Column | Macre  Scripting  Advanced  Windc

=3l Column Mode Alt+C

2 Insert/Fill Columns...

Delete Columns...

Cut Columns...

5]

=i Insert Number...

{55 Sum Columns/5election...

Convert to Fixed Column...
Convert to Character Delimited...

EZE Left Justify

£ Center Justify
£=E Right Justify
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d. Find and replace all “+”in the station ranges with a null space (just leave the
replace box in UltraEdit blank).

anto shape
job number = 123

auto shape set

shape cluster baseline = MAIN
shape cluster profile

shape cluster tie
dependent shape
chain [/ offset

= MAIN
0.0000

MATN -10.0000
MATH -0.0000
filler line station / =slope
100+00.000000 -2.0000
103+18.946603 -2.0000
104+422.279936 4.2000 /* Curve MAIN-1 */
105+18.764505 4,2000 J# Curve MAIN-1 */
106+22.097838 —-2.0000
109+17.038119 -2.0000
109+76.852934 -5.4000 J* Curve MARIN-2 =*/
111+453.511324 -5.4000 J* Curve MAIN-2 */
112+13.3261389 -2.0000
116+37.328739 -2.0000
@ Replace =
+ -
-
Replace With:
:
Replace Whera:
@ Current il
[C] Match whale Ward Only SRR
() Selected Text
[ Match Case
() All Cpen Files
[ Regular Expressions: UliraEdit ) 5

auto shape
job number = 123

auto shape set
shape cluster baseline
shape cluster profile
shape cluster tie
dependent shape
chain [/ offset
MATNH -10.0000
MATN -0.0000

= MAIN
HAIN
0.0000

filler line station / =lope

10000.000000
10318.946603
10422.273936
10518.764505
10622.097838
10917.038118
10976.852934
11153.511324
11213.326139
11637.328739

L S A R ™ SN )

-2.0000
-2.0000

L2000 J/* Curve MRIN-1 =/
L2000 J/* Curve MRIN-1 =/

B3 OR300 R R

.0000
0000
L4000 /* Curve MAIN-
L4000 /* Curve MAIN-
0000
0000

[ —— Frw rhm mizen Tandsn Cweand ~F 0O A0 & F

Delete any warning messages before copying stationing to the input file.
Yt+Ub. 23Uy -2.03uu

/* Warning: Curve ALI123-1 Radius of 518.6326 iz less than the minimum radius of 833.0000
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e. Copy all stations from the superelevation input file for the left side of the
roadway and paste in the superL123.iun file to the right of the “VPl and S”. If
necessary add additional VPIs. The “END PROFILE” and two dollar signs must be
at the bottom of the input file.

auto shape
job number = 123

auto shape =et

shape cluster baseline = MATHN
shape cluster profile = MATHN
shape cluster tie = 0.0000
dependent shape
chain [ offset
MATH -10.0000
MATH -0.0000
filler line station / slope
-2.0000
-2.0000
4.2000 f* Curve MAIN-1 */
4.2000 f* Curve MAIN-1 */
.097B3H -2.0000
-2.0000
.552534 -5.4000 /* Curve MAIN-2 */
.511324 -5.4000 /* Curve MAIN-2 */
-2.0000
-32873 —-2.0000
ip= | superL123.iun® | superR 123.iun
D,y 1o AN T A A s
£ Job Name: 123
£
%2 —- PROFILE CCOMMANDS -- generated by pattern: SUPERL
£

5ET FEATURE COFF
5ET DESCRIFTICH CFF
STCRE PROFILE SUPEERL

YPI 1 5 AUl — 2, 0000000000
VEI 2 5 RS ROl — 2, 0000000000
VEI 3 5 il ol 4, 2000000000
VEI 4 5 B ERON 4 2000000000
VEI 5 5 Aol — 2, 0000000000
VEI & 5 ARl -2, 0000000000
VEI T 5 -t ROl -5, 4000000000
YPI 8 5 511324 E -1l

VEI 8 5 326139 E gy

KA 11637.328739 nl —-2.0000

END PROCFILE
=
e

E = Y e e - T o O R L L I e Ve e I I - T O R S
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g. Copy the slope information for from the superelevation input file for the left side
of the roadway and paste in the superL123.iun file to the right of the “E”.

auto shape
job number = 123

auto =shape =set

shape cluster baseline = MATN

shape cluster profile MATH

ghape cluster tie 0.0000

dependent shape

chain / offset
MATH -10.0000
MATH -0.0000

filler line =tation / =lope
10000.000000
10318.946603
10422.2793936
10518.764505
10622.097838
10517.03811%9
10976.852934
11153.511324
112135.32613°9
11637.328739

J* Curve MATN-1 */
J* Curve MATN-1 */

J* Curve MAIN-2Z #*/
J* Curve MATIN-2 #*/

Jnp* | superL123.iun™ | superf123.iun

D,y 0 A A A 50
1 5 Job Hame: 123
25

3 £ —— PROFILE COMMANDS -- generated by pattern: SUPERL
45

5 SET FEATURE COFF
o

T

a8

3

5ET DESCRIPTICH CFF
5TCRE FROFILE SUFERL

YPI 1 5 10000.000000 E
VPI 2 5 10318.846603 E
10 VPI 3 5 10422.279%36 E By
11 VPI 4 5 10518.764505 E By
1z VPI 5 5 10622.097838 E
13 VPI & 5 10517.038119 E
14 VPI 7 5 10876.8529%934 E
15 VPI &8 5 11153.511324 E
16 VPI 9 5 11213.326139 E

17 VEI 10 5 11637.328730 FEgesihilili]
15
END FROFILE

g
g

LI I S ]
[l = i ]

&
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i. Copy all stations from the superelevation input file for the right side of the
roadway and paste in the superR123.iun file to the right of the “VPl and S”. If
necessary add additional VPIs. The “END PROFILE” and two dollar signs must be
at the bottom of the input file.

auto shape =et
shape cluster baseline = MATH

shape cluster profile = MATHN
shape cluster tie = 0.0000
independent shape
chain / offset
MATH 0.0000
MATH 10.0000
filler limne =tation / =lope
-2.0000
-2.0000
-4.2000 J# Curve MARIN-1 */
-4.2000 J% Curve MARIN-1 */
-2.0000
-2.0000
5.4000 S* Curve MAIN-2 =/
5.4000 S* Curve MAIN-2Z =/
-2.0000
—-2.0000
np* Isupe¢L123Jun* superR.123.iun
0,y 10y BRm Ay A 50
1 & Job Wame: 123
2 s
3 & ——- PROFILE COMMANDS -- generated by pattern: SUFERR
4
5 SET FEATURE OFF
& SET DESCRIPTION OFF
7 STCRE PROFILE SUPERR
2 VEI 1 5 ibhhLLEE —2 . 0000
3 VBPI 2 5 NSk hEE —2 . 0000
10 VBI 3 5 iR E —4,2000
11 VPI 4 5 R LUERE —4,.2000
12 VBI 5 5 CEMRNFEE -2, 0000
12 VPI & 5 NCwNESRE -2 0000
14 VBI 7 5 el EEWE 5. 4000
15 VBI 8 5 511324 1oCEEL]
1§ VPI 9 5 LG OUERE -2, 0000
17 VPI 10 SEilRecia by i IE -2.0000
18
13 END PROFILE
20 &
Z1 &
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k. Copy the slope information from the superelevation input file for the right side
of the roadway and paste in the superR123.iun file to the right of the “E”.

auto shape set

shape cluster baseline = MATHN
shape cluster profile = MATN
shape cluster tie = 00,0000

independent =shape

chain f offset
MAIN 0.0000
MATH 10.0000

filler line station / =lope
10000.000000
10385.613270
10422 .2795936
10518.764505
10555.431172
10846.667745
10876.8525934
11153.511324
11283.6965089
11637.328739

JS* Curve MATIN-1 =/
f* Curve MAIN-1 */

J# Curve MAIN-2Z #/
S % Curve MAIN-2 =/

p* | superL123.iun= | superR 123.iun

O e 0 A 3Q,T,,,,, 40 0,050,
£ Job Name: 123

&

£ -- PROFILE COMMAWDS —-- generated by pattern: SUPERR
&

S5ET FEATURE OFF
S5ET DESCRIFTIOH OFF
STORE PROFILE SUFEER

VPIL 1 5 10000.000000 E
VPL 2 5 10385.613270 E
VPL 3 5 10422.273536 E
VPIL 4 5 10518.764505 E
VPIL 5 5 10555.431172 E
VPL & 5 10846.667749 E
VPL 7 5 10576.852534 E
VPIL 8 5 11153.511324 E
VPL & 5 11283.6%6509 E

VPI 10 5 11e37.328739

END PROFILE

PO oW m s om o R D W m -] oy o W R

Ay Ay

|.  Save the new input files. Do not save the superelevation input file.

4. Create a MicroStation file named PROxxxx_super.dgn
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5. Open Coordinate Geometry (COGO).
Appiications | Window Help  CFLHD Help -D-E-E-@-2 -0 @y

GEQOPAK » Deactivate GEQOPAK — — T e
'I‘t"lap N g;ﬂ';;__&éﬂ';;§1'-_-‘_;ana'@ﬂ',_|
i | ROAD ¥ ROAD Tools
11, US_Sur_ft2D

o eiosil »

L5 Project Manager

SURVEY »

DRAINAGE | Comidor Modeling

WATER SEWER P Site Modeling

LANDSCAPE ¥ Active Chain Control

Training Element Attributes
3APC AdHoc Attribute Manager

About GEOPAK
User Preferences

| Geometry 4 | Coordinate Geometry |
Design & Computation Manager Graphical Coordinate Geometry
Quartity Manager Layout Alignments Horizontal
Plans Preparation ¥ Design Mutticenter Curve
E;ﬁ ITDIS R Store Graphics
2 L ) Auto Store Graphics
Sl ' Subdivision Wizard
Lkilties 3
— Layout Profiles (WPI Bazed)
== Layout Profiles (Component Based)
Legal Description

6. Import the superL.iun and superR.iun files.

a. From COGO open the input File Utility.

-
M Coordinate Geometry Job: 123 Operator: un = | Bl | )

File | Edt Element View Tools

Beeme MNP &SR (KT & P T e B, O [ 9 Betve
@ PR Al R ——

| Input Fils Restore

i Database Lhilties
Import »
Bxport 3
Exit
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b. Choose Load from the pulldown menu and all avialble input files will be

populated.
M Input File Utility = |
File Name Subject
jurikcprof [ None ]
main [ Mone ]
superf [None |
super [ Mone ]

[] Allow Commands to be Added

Append
Delete Apply

o Oitput EEEEEEEE——
Frint Input File

Print Output File
Save

c. Highlight the desired input file and select apply.

M Input File Utility = .l
File Name Subject
jurkcprof [ Mone ]
main [ Mone ]
superR [ Mone ]
superl [ Mone ]
[7] Allow Commands to be Added
Apply

d. Select Edit > Read All to add the profile to the GPK.

File | Edit | Bemert View Tools

R & L H LS RO R T G 8 H6,°0 J) U ecsive (Tampory Vaston =)
OFF  pnsent Bowse | G722 =) (FSa12 <)<« [<][>][>]

¢ Modfy [+

10 VPI 3 5 10422.2733333338 4.2000000000

« | Readal o
* Type Al T FEATURE OFF ..

- Qne Hange T DESCRIFTION OFF -

* ORE PROFILE SUPERL ..

- Ed'rtor I 1 5 10000.0000000000 E -2.0000000000 -

* 3 VPI z § 10315.919393333% £ -2.0000000000 ..

. =
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e. Repeat steps c and d for the other input file.

M Input File Utility = —
File Mame Subject
junkeprof [ Mone ]
mair [ Mone ]
superk [ Mone ]
super [ None ]
[] Allow Commands to be Added
Apply 6

e 4

f. Verify that both profiles have been stored in the GPK using the profile utility tool.

Eile Edit | Element | View Tools

Pairt 3 ol -
REE & &S
OFF (Featul  cyrve v [9799.12"
£0GO Keywn  Spira b
Chain L PRO_DITCH_R
Parcel 3 PRO_WIDEM_L
PRO_WIDEN_R
Profile | Uiy | RT_DITCH
{SUPERL
Mead Available Settings Elewvation SUFERR
Cifset
Blestation

g. Close Coordinate Geometry.

Phase 2 — Drawing and Annotating Diagram

1. Open the PROxxxx_super.dgn file.

Central Federal Lands Highway Division Page 10



Superelevation

July 2, 2014

3. Open the Design and Computation (D&C) Manager.

Applications | Window Help CFLHD Help MEIRA =R R
GEOPAK  »| Deactivate GEOPAK — —

Map b 6 Yoz 4 V=0 Y
i | ROAD »  ROAD Tools
11, US_Sur2D
. L »
SITE Project Manager
SURVEY »
DRAINAGE | Comdor Modeling
WATER SEWER F Site Modeling
LANDSCAPE | Active Chain Control
Training Element Attributes
3PC AdHoc Attribute Manager

About GEQPAK

User Preferences

Geometry r

| Design & Computation Manager
Guantity Manager

Plans Preparation k
DTM Tools

30 Tools k
Cross Sections k
Lkilties k
Help

4. Select DPROF Design profile from the Chains/Profiles folder.

ML Design and Computation Manager = = 2

Fle Edit Settings Favortes Help

@"""id Eﬂ— "? h

&= N WEI_ResourceFLH_Common GEQPAKN.. \WE_English.ddb
[ CHAINS/PROFILES
T3 WFL
(== CFL/EFL
& CL Proposed Centedine/Baseline
é CFL Proposed ROW lines and labels
& DPROF Design profile
& EXPROF Exsting ground profile
& LT Low Profile
& RT Low Profile
& PLINE Staked line
£ MVBA Applications
£ 3PC
1 Pay_jtems
(21 Define_dagn

Central Federal Lands Highway Division
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5. Select the left edge of pavement profile (superL). Change the settings as shown below.
Select okay and the left edge profile will display in the design file.

ltem: | DPROF Design profile Profile Range

Begin Station: | 100+00.00
Blement Type: Label Scale: | 100

End Station: | 116+37.33
Key4in Points:

Begin Blevation: | -2.0000

Select Profile to Draw End Elevation: | -2.0000

ETW L VP Labels From WPl =

ETW R Maximum Blevation: | 4 2000
i Circle —

EXMAIN Minimum Elevation: | -5.4000

EX JUNK [] Herizontal fxis Labels

MAIN Vertical Ads Labels Flot Settings
PAPPR . Horizontal Scale: | 5
RADILS L [] V.C. Incremental Elevations

- Vertical Scale: | 1.00000

RADIUS R V.C. Parameters
SUPERL - _ Begin Station: | 100=00.00
[[] Grade Labels

SUPERR ] kva End Station: | 116+37.33
alues

[] Bdemal Lengths

[] Station Equations Profile Reference Point
[F] VPCAVPT Label Reference Station: | 100+00.00
=]

[] Stopping Sight Distances

Strip Grade Increment:

Profile Cell
PGL Chain: [MAIN

| Draw Cellat XY | | Identify Cel

[ oK | [ Cancel

6. Select left edge of pavement profile and change the level symbology as shown below.

@ - |[vALPoposed v M 1 v 221~

s e @0 -4 o -

: . &,
P M E: N
{itm cmem B B il

& i, B H
3 =l

b PR I T
AR R & IEEEEENEERERENEEEEE .
- L -
. 3= 3 TR REER R
. i" ;
. EH £ 3 4

¥ bzels
a7
1]

un_ime31
e T
wn_iiem =

et
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8. Select the right edge of pavement profile (superR). Change the settings as shown
below. Select okay and the right edge proflle will dlsplay in the design file

i F:_! Draw Plan & F

ltem: | DPROF Design profile Profile Range

Begin Station: | 100<00.00
Element Type: Label Scale: | 100

End Station: | 116+37.33
Key4in Poirts:

Begin Blevation: | -2.0000

Select Profile to Draw End Elevation: | -2.0000
ETW L WPI Labels From VPl =
ET‘".:'_H Maximum Blevation: | 5.4000

LL Circle =
EXMAIN Minimum Elevation: |-4.2000
EX JUNK [] Horizontal Axdis Labels
AN (] Vel s Labels Plot Setngs
PAPPR Horizortal Scale: | 5

VW C. Incremental Elevations
RADIUS_L O Vertical Seale: | 1.00000

RADIUS_R V.C. Parameters
SUPERL a _ Begin Station: | 100+00.00
[[] Grade Labels

SUPERR 1 Kva End Station: | 116+37.33
alues

[7] Bdemal Lengths

] Station Equations Profile Reference Point
[ VRCAVET Label Reference Station: | 100+00.00
=

[F] Stopping Sight Dist Reference Elevation: | 0.000000
opping Si istances
PSS9 ¥ | 1000

Y: | 1000

Strip Grade Increment:

Profile Cell
PGL Chain: [MAIN

[ meCeIIatXY] [ Identify Cell

[ oK | [ Cancel

9. Select right edge of pavement profile and change the level symbology as shown below.

PVALProposed || [ 6 /22 4 v = 3 v irmar @ 0+ 49 0 -

E

namLry

[
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11. Draw a horizontal line along the 0 elevation to represent the Profile Grade Line and Axis
of Rotation with the level symbology as shown below.

@& v PVALProposed  v| [2 0 v =2 6

'I'E_uPrima'Qﬂv.ﬂl__lﬂvm

12. Use the find and replace text tool to delete “VPI”

Edit | Element Settings Tools Lhilities Workspace

»»  Undo Change Blemert to Active Line Style  Ctd+Z
Undo Cther 4 8]
17+ Redo Ci+R
Wi
Set Mark
Cut. Cirl+X i
| Copy Cirl+C
B Paste Cr+V
Paste Special...
Group Ot FC
Ungroup Ctrl=+lJ
Lock Cir+L
Unlock Ctrl+M jn
Bring to Front Iz
| Find/Replace Text |
Select Al Ctrl+A
Select None
Select By Attributes
DDE Links...
Insert Object...
Update Links
Links...
Object

a. Type VPl in the find box and leave the replace box blank. Choose replace all.

Find: ypP|

Replace:

— Find Options
[7] Match Case [ Whole \words
[7] Use Regular Expressions [ In Cells

Inside

— View Options
Animate
Zoom

b. Clean up labels as desired.
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13. Label right and left edges of pavement, superelevation rates, and profile grade line and
access of rotation and delete EL X.XX label.

123
MAIN
%0000.000000

10 Profile grade &
5 1 Axis of rotation LT EOP
_NOGAP .... ot an0% e, /

~104+22
105+19

[ — R S D s
. 2300% N T - 2.00%
9 [*3] o~ o n ™~
+ + ~ — n +
g gl I
— - —
(=] (=] (=]
RT EOP - L

14. Place on the pnp sheet similar to the mainline profile.

_User: Angela.Jonnson_

o~ . -3
§ ™ =
: : Proflie g = &
5| % ; Axis: of rotation sl S "+ LTEOP
§ 0% |- ¥ B - il s e i i e A20%... i ,.,,/ e s
= )
6% 2.00% [T 4. 20% * il 2.00%
] B [l p= b 8 I
+ * Nl - . *
2 sl1= 2 ) .
- L) I 2 - El
=] =1 =1
RT.EOP i
1 = &g
g 32
5135 - : b
— e o 47 = \\ al=
] e £
PP i — A
| : : u ==1.259
E B S Y N O OO MO e b
3] s125 i i ~ . L
2 =~ o \\ P —
§ i |
7| _s120 SsD= 76N ™~
§ K= 237
|4 i
500°vC =
5115 H ; I
f T v
! s
+ 1 i T
o|-5110 ’
&
K
o 10100 02300 04200 TES00 106300 7300 —
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