LISCAD Technical Information User Tip #15 =

Liscad Alignments

Manager’s Summary:

The alignment functionality is useful for creating alignments in Liscad to be used in the
field for stakeout. Liscad alignments would be needed when the need for an alignment
arises and no InRoads alignment data is available. Alignments used in conjunction with
Liscad Coordinate Geometry can aid the field surveyor to efficiently perform the job.

User’'s Summary:

In Liscad, create points, lines, spirals, curves and combined curves as needed to
represent the desired alignment. Source data could be any document that shows the
data needed to construct the alignment. Construction plans or Right of Way maps for
example.

Technical Details:

Open Liscad. In the computations task create the configuration of the alignment by
creating points, lines and curves to represent the desired alignment layout. If creating
spiral, arc, spiral, which is common, use the combined curve option using the spiral and
radius method.
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In this example two tangent lines are created. Next, in the Computations Task<Create
combined curve. In the dialog box the type should be Spiral In, arc, Spiral Out and
technique set to Radius & Spirals.

Activate the point ID field by clicking in it. Next click on the tangent line between points 3
and 4. The fields in the dialog box, Tangent Line 1 and Reference Points 1, will fill in.
Repeat this for the line between points 1 and 2. Fill in the Radius field, in this example it is
40. Fill in the Spiral In and Spiral Out lengths, In this example, 25 for both.
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Click on Compute. A temporary curve will be drawn in Liscad. If the curve looks correct,
click in Accept. The curve will then be written to the screen.

New points are created automatically at the curve control points and at the radius point.
You should delete the original points that were duplicated by the new. If you do not, there
may be a conflict when the alignment is created. In this example delete points 2 and 3.
See page 3 for the results.
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The next step is to configure alignments in the Utilities <Task<Configure<Alignments.
The configuration shown below is typical for a metric project. Be sure that Station is
selected and spacing 1000. Spacing of 1000 indicates that a metric station is 1000
meters. If using English units, spacing is 100 feet, which is a typical station.

The Road and Railway radio buttons differentiate between arc (road) and chord (railway)
curve definition.

Once the configuration is done you save these settings by clicking on system. This is a
one-time setup but should be checked to be sure that it is the way you need it to be.

Station radio button sets the display to 0+000. Chainage displays the distance from the
beginning of the alignment as 0.000.

Configure Alignment
® Road C Railway

Yelocity: I Kilometers / Hour _"J

Change in Centripetal Accel :[0.45  m/sect/sec
Coefficient of Side Friction: Ill1 |

Maximum Superelevation: |6.00

(@ Station Sgacing:l 1000 :_I

) Chainage

| (1] 4 I | LCancel I | System I | Help l
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The convention of assigning attributes applies to alignments just as with any other
element in Liscad. Go to Computations Task<Attributes<Alignment.

The alignment attributes dialog box as shown below allows you to specify certain things
in the alignment. In this example, the name of the alignment is Bubba. If no name is
specified, the default name will be Align 1 for the first and Align 2 and so on.

The Start Station is to enter the station of the beginning of the alignment to insure that the
stationing is right. If the stationing is not rightt go to Computations
Task<Edit<Alignment<Modify Station.

Specify a station interval. This example uses 20.

The first time you will have to select a symbol for the tic marks. The symbol can be
chosen by clicking on the Symbol button.

The lower portion of the dialog box has user definable check boxes to show certain things
about the alignment.

| Alignment Attributes

Alignment:
jBuhha

Start Station:

Station Interval: 20,000 Interval Shift: 10.["]['
Symbol Direction: (90

Symbol Size: (500 mm. |

il

Show
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[ Tangent Labels [ Description
l (114 I | Cancel | | System | | Help

The alignment can now be created. In the Computations Task<Create Alignment.
Select which method to use. Several methods are available. The easiest to use is Trace.
To use this method simply click near the beginning of the alignment. The alignment is
created and is shown on page 5. If stationing goes the wrong direction, go to
Computations Task<Edit<Alignments<Reverse.
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Circular or simple curves can be constructed in a similar manor. Arcs can be created by
various methods. The most useful is the create arc by Tangent and P.l. method. Click
on tangent lines one and two to fill in the fields in the dialog box shown below. Fill in the
radius or select and fill in the Arc Length, Chord Length,Tangent Distance depending on
which values are known. Click on compute and then on Accept if right.

Point 1D: [17 (® Radius: (15
Tanienl Eine. 1. I-|1 {3 Deogree of Curve:
Points of Curvature 1; |16--10 O Arc Length:
Tangent Line 2; 3 o Chord -Length:
Points of Curvature 2: 15--13 (o eal B ke
[ Fillet Lines 1 Ezternal Distance:
B ) ) Middle Ordinate:
Intersection Angle:
Compute Accept MHext | Laszt Cloze Help
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The results of the arc creation are shown above. As in the creation of the combined
curve creation, this method creates duplicate points at the beginning and end of the arc if
the tangent lines were created. Before creation of the alignment you will need to delete
the original points leaving a single point. This is important because when creating the
alignment if two points represent the same location the alignment may not be created
past this point.

Having created the lines and arc where you want the alignment to be you can then create
the alignment. Remember to go to set the attributes for this alignment in the
Computations Task<Attributes <Alignment. Name the alignment and specify the
beginning station.

In the Computations Task<Create<Alignment<Method<Trace. Click near the
beginning of the alignment and the alignment will be created.

See page 7 for the results.
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To validate or check the alignment, go to the Computations Task<Examine<Validate
Alignment. Errors and warnings will be shown and a button to view or print will be shown.

When validating an alignment that contains circular curves, a warning appears, indication
that the radius changes. This, although irritating, is just a warning and does not adversely
affect the alignment.

i G Eroors Hi=1E
Uarning — Rediux changme at point "1E6°.

Pearning — FEadiws changes st point “15° .
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Points can be created by station and offset from the alignment. In the Computations
Task<Create Point<Method<Station & Offset. In the dialog box shown below, select
the alignment, In this example BubbaBike, enter the Station in the chainage field, the
desired offset in the offset field and an elevation in the elevation field if needed. Click OK.
The point will be created.

Create Point by Station and Offset =

| 0K l| Mext ” Last ”Eanc:ela
EuintID:j1H

Alignments:

BubbaBike =
Chainage: l]+l]1 5.000
Distance: | 15 poQ :jJ

Offset: [15.000

Elevation:

Points can be created using any of the point creation methods to place points in needed
locations for stakeout.

Four reports can be generated for alignment. Point from Alignment, Pis from Alignment,
Alignment to Alignment and Alignment centerline.
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Single Dbject Mode ‘Format Phsihon
Alignment: [X Point Identifier 1> 4] |+
[FubbaBike -] | ® station <2 < ]

Start Station: |U+UUU-UUU [” Distance i ke
o i [X Dffset <3 o |+
at Distance: II]_I]I]I] __'_l [¥ Morth/East <A ¢i !r!

End Station: Il]+|]59.?3l] [ Elevation 0> :J:;l

at Distance: |59_?3I] _'_i [" Code <0> ..ij:_'l
Dffset 1: [-20.000 I™ Group <0> I__l

[X Description FLY !»!
Offset 2: I2l]_l]l]l] [T Point Scale Factor <0 <i _;l
[" Header ™ Main Points Only [T Grid Convergence <0 __E_i
Sort by -
C Hone @ Station ! Point ID C Group
' Dffzet (! Distance ! Code (! Description

I oK i | Close i | Help i X Include Alignment Points

Point Report From Alignment

In this example, BubbaBike alignment is selected. The input used is Offset 1 = 20.000 left
and Offset 2 = 20.000 right. The format is user definable. The selected format is Point
Identifier in the first position, Station in the second position, Offset in the third position,
North/East in the fourth position and Description in the fifth position. It is sorted by Station.

This report (shown below) will report all points, which fall inside the specified 40 meter
corridor, 20 meters each side of the alignment plus the alignment centerline points.
Uncheck Include Alignment Points if the offset points only are needed.

“ LISCAD Plus - Wilities - "CHAHGE" - [Plan View]
Tazk File Edit Maintenance Configure Tables Block! Display Help

&l [ GENERIC = [ Sratisties.. [ | Meters | NdmsE i

Faintz...
Lines. .
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Flz From Alignrment...

Alignment o Alignment...
Alignment Center Ling. ..

Faint Companzon... |
| L | | | LbUL/3. a5
| 17 | 0+015.000 | 15.000 | 160183 .916
| 21 | 0+025.321 | c.ono | 160190 104
| zysld | 0+028.502 | -15.000 | le0186.114
| 1lb | 0+028.502 | 0.ooo | 160191 .343
| 15 | 0+051.408 | 0.oo0 | 160200388
| 12 | 0+059.730 | 0.ooo | 160197 .832
Lizted 10 of 14 points.
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Points Of Intersection/Curve Report

The PIs From Alignment report is also user definable to report on the details of and
alignment. An example is shown below.

Alignmenk: Cyrve Foamal -
F'_“Ll:buﬂie :Jl Position
= Curve Typs '3 PN
Start Stakinne |0+000. 00 B Start Station 25 4 |+
ot Distanes [ 0. nna -1 g End Station LRI I
: Lemgih «dx o« |
S K Gt Comdinates <63 s [+
at Diztania | 549. 730 3 ™ End Comndinates L) i -
Point of Intersection Fomat B Stast Elevation 8 ,.,I I v
Position X End Elevalion <95 1I I*
1% Pairsl lilesnifiar <12 4| |+ & Asdius LTI
f Moath/E axt T A [ ™ Shilk i
[¥ Elavation < ] |- =
% | Cresscriphion: a9 o] |¢] P Compue IF i not defined
e Intersection Angle <2 s [+
[F Azimaih In sk e | i
[ Azimath Out o 4 |+
¥ Long T ampent <5 al |+
€ Shot Tangent b | 4] | nE I Close I Help I

[SCA0 Flux Feport: Poont of Intersecbion feport
%u-ndr.l_ Fubruary 05, 2002 13:04

Film: CHAHCE
Frajectico: Plane goid
File Nate; Thorsday, Hovesber 15, 2001
Survey Dstm: 15 Ootaber. 2001
Fi=ld Paxtg: 7142
dperator. brinton i i
[esoriptice: Creating sliguee=at L1 vilmis

Dixtancm Tnits: Hetmrs

Aligneent: BubbaBike

Intersectiom dngl= HA7* 29 28R
Azimuth In Hao 2401
Azimuth Cut Sl 1@
Iong Tangmnt 14354
Ehort Tangmnt i4.354
Koxth 1e0204 . EOQ
East 21959367 300
Curoa Typs - Aro
TC Station 0+020 502
T Statian 0+0E1 . 408
Langth 22 808
Fadius 15.00d
TC Hoxth 1a0191 . 343
TC Esst i 2298372 .90
CT Hoxth 1s0z00 . 288
CT E&at 2299364 237

The third report is Alignment to Alignment. This is used to report between two alignments.
Pick a primary and a secondary alignment. Define which alignment to report
perpendicular to. Define which points to report, Key Points, Interval Stations or both.

The user format and position are user definable depending on what your needs are.

Maximum Offset is a required field. Enter the maximum offset from the primary alignment
beyond which any secondary alignment relationship will not be reported.
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Primary Alignment:

Alignment Report by Alignment

‘Format -
Foszition

[BubbaBike

=] ® Key Point Identifier  <1> <

Start Station: i—l]+l]l]l].l]l]l] X Primary Station £23
x «11>

at Distance | 0.000
End Station: |0+053.730

at Distance I h9.730 ;I B Primary Line Type 12>

Secondary Alignment:

Primary Distance
—'] < Primary Morth/E ast <3
X Primary Elexation <4>

® Secondary Station (4}

Euhhaﬂikez

_“ X Secondary Distance <b>

M aximum Offzet: !25-000 X Secondary Elevation <8>

¥ Secondary North/East <73

[X Secondary Line Type <132

‘Perpendicular To:

® Primary Alignment
! Secondary Alignment

[x Offset <9
X Grade <10z
X P.C. Labels <14

EEEEEEEREEEREE

‘Report At
) Key Points

I Interval Stations
(' Both

[ Dutput Header

[ ok ]| ciose || He |

Alignment To Alignment Report

The following page shows two alignments, BubbaBike and BubbaBike2. Below is an
example of the report showing the relationship between the two alignments. Part of the
report is not shown because it is a very wide report.

Fls Ecl- Hepl

LISCAD Plus Report. dlignwent Feport By Aligreent
LE 43

Toesday, Fetruary 0S5 2002
Projmction bype: Plans

Diwtercm Onitx: Hmtmrx

-

Point [0 | Off==t | Hortih | East | Hoeth East Staticm | Station
| HubbsBikm | BubbaEiks | BubbaEikmd BubheHilkal BubbaBikms | EubhaBilm

| | L2 419 | LEQ174. 001 | 2299370 384 | 1E0178. 330 | 2799390, 994 | 04+010. 0ao | 14027 998

[0 339 | L0183 374 | 2299375 863 | 180079 7P3 | DR9G3EE 1dp | BEDID DO | 14052 847

1¢ | 30670 | TE0191 341 | 200000 G0C | 160000, 001 | 2200w Ddg | DrD3E L0z | 100 07

27.0a7 LE0132.71E 2299372 314 1a0120. BZE 2Z9934E. OaS 04+030. DAD 14071 .000

i B3 | L0198 R3F | 2399385 345 | 160180 351 |  p29BMEL 078 | TR 1463 472

| 5i19% | teoEon eE | S99955E.E4E | 1e0090 123 | BE993L0 196 | BeDsD 000 | 1050 8E

1= | £1.333 | LedzaD. 336 | 2299354237 | 160120 087 2799350 732 | 0+051 40E | 14053 .2532

13 | L0l | Lenid7 B3 | 22edde 3T | 160140 e0s | 2299351 B7H | 0S5 FAD | 14087 179
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Alignment Report

The final report is an Alignment Centerline Report. It is to report only on the centerline.
The dialog box shown below is much the same as the others. Select the alignment and

define what you want reported and the order in which they are in the report.

Llignment Center Line Repo x|
&ligﬂl‘l‘lfﬂt Eodnat Poszition
bbaBik =
|§u S —“ [X Station @ < |
Start Station: il]+l]l]l].l]l]l] X Distance cdr 4 I ,I
at Distance | 0.000 - [X Coordinates 3> 4 [+
e — 2 5 |
End Station: [0+059.730 X Elevation i T
[T Tangent Azimuth <> 4
at Distance I 53.730 ;! [ Line or Point Type {1 S
i ifi |
[X Report at Interval Stations X Point Identifier <> _‘.1_[_’]
[ Description <>« o
[T Dutput Header [ Code 0> <[
[ Group 0> < ]
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To output the alignment from Liscad and translate to GSI format on the PCMCIA card is
much the same as outputting coordinates, with a couple of twists.

Go to the Field Transfer Task<Output<Data Recorder. For use with RoadPlus, check
the radio button next to Road Plus. Under installed devices, select Leica TPS-1000
series. If the communications port is consistent with the card slot on your computer, the
data can be sent directly to the card. If not click on configure and select the port that your

card is in.

-
|Data Recorder Output

Installed Devices:

Leica TP5-1000 Sernes

WILD GIF-10

‘Communications

Port: G:
Baud Hate:
Parity:
Data:
Stop:
Flow Control:
Protocol:

(C Digital Terrain Model

) Alignment Center Line

Configure. ..

Cloze

Click OK. The Output Road Plus dialog box will come up. Select the alignment to output,
check Extended Format (16 character GSI Format.) Extended format is recommended
for stakeout. Click OK. A message will ask if the Data Recorder is ready. If it is Click OK
and the alignment will be sent to the PCMCIA Card.

Output Road Plus

Installed Device: Leica TPS-1000 Sernes

I

-Alignment
Mame: | -
Start Station: |
Start Distance: || -
End Station: |
End Distance: || -
File: -Offsets

[® Station Equations

Mame: iEHANE

[® Horizontal Alignment |

Horth: |l].l]
East: ll].l]

[ Extended Format
[ Output To File

ok |

Cloze I |

Help
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Output to a file is another option. Check the Output To File box and click OK. The dialog
box shown below will appear. Name the file and specify the path where the file will be
located. Click OK. The file would then need to be moved to the PCMCIA Card before use
in the TCA 1800.

Save Ag B

File name: Folders: 0
chusreem_20024iz_aln

| Concel |

- Cancel |
ALMBLEIK.GSI | = o o] e
(= USR Metwork... |
[= SEM_2002 LR
B LIS_ALN
¥ =
Save file az type: Dirives:

Joutput Files (gsil =] | B3 o LET1421 -

Another option is to output the Alignment Centerline. This is done by checking the
Alignment Center Line radio button. This option outputs the centerline coordinates for
stakeout without using RoadPlus.

- _
| Data Recorder Qutput
Inztalled Devices: e
Leica TP5-1000 Series Communications
WILD GIF-10 Port-G- 7 o
N
Parity: =
Data:
Flow Control: ' -
riotocel
' Points ) Digital Temain Model
! Road Plus ® Alignment Center Line!

Below is a GSl file of the Alignment centerline output.

*110001+0000000000000010 81..10+0000002299379354 82..10+0000000160174001
*110002+0000000000000010 81..10+0000002299382840 82..10+0000000160164628
*110003+0000000000000013 81..10+0000002299346317 82..10+0000000160197832
*110004+0000000000000015 81..10+0000002299354237 82..10+0000000160200388
*110005+0000000000000016 81..10+0000002299372905 82..10+0000000160191343
*110006+0000000000000020 81..10+0000002299375869 82..10+0000000160183374
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