HORIZONTAL CURVES

ELEMENTS OF A HORIZONTAL CURVE
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Compute Horizontal Curves.

a. Write in given data: I (angle of intersection), D (degree of curvature) and PI (point of intersection) station.


b. Calculate ½ I: I angle ÷ 2.


c. Compute Radius: 5729.58 ÷ D (if Radius is given, D = 5729.58 ÷ R).


d. Compute Tangent: R (tan ½ I).


e. Compute PC: PI - T


f. Compute L: (I ÷ D) x 100.


g. Compute PT: PC + L.


h. Cstd is determined by D. (see page ST9-3.)


i. Compute C1: the distance past the PC to the first station evenly divisible by the Cstd.

j. Compute C2: the distance from the last station (evenly divisible by the Cstd) to the PT.


k. Compute dstd : (Cstd x D) ÷ 200 (rounded to the nearest second.)


l. Compute d1: (C1 x D) ÷ 200 (rounded to the nearest second.)


m. Compute d2: (C2 x D) ÷ 200 (rounded to the nearest second.)

n. Record the curve stations in the station column: First, write in PC station, then each successive station evenly divisible by Cstd length, ending with the PT station. Label the final station as PT.

o. Write in Chord Distances: First, write in the C1 distance, then the Cstd distances between stations, and finally the C2 distance. 

p. Determine deflection angles to set each station on curve: write d1 in deflection ( column.  Compute the remaining deflections, successively, by adding dstd  to the previous deflection angle.  Finally add d2 to the last deflection angle before PT.  When adding d1, dstd and d2, use the full values (to the nearest second) but record the deflection angles to the nearest minute since this is the smallest increment the T-16 can measure.

q. ½ I check: the sum of the deflection angles must equal ½ I.  Therefore the final deflection angle at PT should also equal ½ I.  A difference of 1' due to rounding can be ignored.

r. Transfer the computed curve data to the field notebook.  The notebook will be used during the actual layout of the curve. (Refer to ST7-6 for an example of recording format for horizontal curves.)

VERTICAL CURVES
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Computing Vertical Curves


a. Compute the finished grade elevations on a vertical curve:

(1) Determine G1 and G2 from design data: G1 is the grade entering the vertical curve and G2 is the grade exiting the vertical curve.

(2) Draw a sketch in the space provided on the computation form; refer to the sketch often throughout your
computations to help you understand the process.

(3) Determine length of curve (L) from design data: provided by the designer, the length of curve can be given in stations, (i.e.; 3 would indicate a vertical curve 3 stations or 300' long), or the length may be given directly in feet.

(4) Determine station interval (SI): usually provided by the designer, the station interval is the interval at which curve elevations will be computed, plotted and eventually staked out and is normally given in feet.  The rougher the terrain the smaller the interval with 25', 50' and 100' being most common.

(5) Determine stations of PVI, PVC & PVT: PVI station is provided by the designer and will usually fall on a full or half station.  PVC = PVI - ½ L; PVT = PVI + ½ L.  These formulas apply only to symmetrical curves.

(6) Station the curve intervals: referring to the SI, station the curve from PVC.  If PVC is 4+00 and the SI is 50' the stations after PVC would be 4+50, 5+00, 5+50 etc., until you reach PVT.

 (7) Determine elevations of PVC and PVT: (the elevation of PVI is given.) G1 or G2 is the rate of change in elevation per 100' from PVC to PVI or from PVI to PVT and is expressed as a percent. Compute the elevations of PVC and PVT using the following fomula: 

G1(or G2)/100 ( L/2 + PVI elevation = elevation at PVC (or PVT).  It is important to observe the signs of G1 and G2, however when working from PVI towards PVC the sign of G1 will be reversed.

(8) Compute tangent elevations for intermediate stations:

(a) Find the change in elevation per SI from PVC to PVI; G1 /100 x SI = change in elevation per SI.  Starting at PVC, add the change per station accumulatively at each station.  The change in elevation added to the last intermediate station should equal the predetermined elevation of PVI.

(b) Find the change in elevation per SI from PVI to PVT; G2 /100 x SI = change in elevation per SI.  Starting at PVI add the change per station at each accumlatively at each station.  The change in elevation added to the last intermediate station should equal the computed elevation of PVT.

(9) Compute the vertical maximum (Vm): the Vm is used to determine all elevations on the curve and can be  computed using two different formulas.  It is essential to use both methods as a check.  Both formulas must produce the exact same result.  If not, there is an error in your computations somewhere.




(a)  Vm = L (G2 - G1)




              8       




(b) Vm = ½ ((elev PVC + elev PVT) - elev PVI)

                                  


  2

(10) Compute vertical offsets: write each station from PVC to PVI as a fraction in the computation column of the vertical curve sheet.  Begin with PVC having zero as the numerator and count sequentially to the PVI.  At PVI the numerator will equal the denominator (one).  The denominator will now be the same for all of the fractions.  The process is the same from PVT to PVI.  Each fraction squared, then multiplied by Vm, equals the vertical offset for that station.  Example: (¼2 x Vm = vertical offset).  It is important to observe and record the correct sign (+ or -) for the vertical offset.

(11) Compute curve elevations: algebraically add the vertical offset to the tangent elevation of each station.  The result is the curve (finished grade) elevation of that station.

(12) Compute first & second differences: compute the first difference by subtracting each preceding curve elevation from the current curve elevation.  For example, the second elevation minus the first elevation, then the third elevation minus the second, and so on.  Compute the second differences the same way, but the second differences will either be equal or show a distinctive pattern. 

Drawing a Simple Road

TERRAMODEL’s ROADWAY module allows the design of both simple and complex roadways. This section of the exercise will show you how to use the commands in the ROAD menu to design the main roadway.

Buttons 1 & 2: Establish Your Horizontal Alignment (HAL)

The first step in designing a road is to establish the horizontal alignment, which you have referred to as the “Centerline” of the road previously.  Most surveyors and engineers prefer that the new street intersect the existing street at a 90-degree angle, so we will begin the centerline of the new street approximately 166’ from the north end of the existing centerline. Then we’ll turn a 90 degree angle from the existing centerline and go 900’ to the first PI (point of intersection or alignment point on the road centerline). 

a) [image: image29.png]


Set the current layer to the HAL layer by hitting button number 1 on the toolbar. Hit button number 2, in the Loc: control, open the point snap menu and select Offset beg. In the Line segment: control of the GetPoint command bar, pick the existing road centerline at its north end. Enter 166 in the Sta: control and 0 in the Offs: control. Click OK.

b) Back in the Loc: control, open the point snap menu and select BrgDist
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In the Brg: control of the Bearing command line, pick the east half of the first segment of the northern Property line.
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In the Dist: control of the command line, enter 900. Click OK.

e) Click the All button on the Toolbar to see all the data without exiting the Pline command.

f) In the Loc: control, enter 9365.52,11116.89 for the coordinates of the second PI.

g) In the Loc: control, open the point snap menu and select Mid2Pt. On the Mid2pt command line, enter 1016 in the first Loc: control. 

h) In the second Loc: control, open the point snap menu and select Perp. In the Perp. to line segment: control, pick the north side of the boundary.

i) On the Pline command line, click the Curve button. 
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j) In the Pline: cp control, pick the 1st PI of the new centerline. 
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k) With the mode set to Radius, enter 1000 in the adjacent box.

l) In the Pline: cp control, pick the 2nd PI of the new centerline. Enter 300 for the radius. Click Close on the command line and Close again on the Pline command line to end the command.
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Button 3: Set Active Alignment

a) Click the L Set button on the Toolbar to open the Layer Settings dialog box. Click the Select All button to select all of the layers, then remove the check from the Visible check box. Highlight the HAL and XLINES layers, then click the Visible check box to turn on those layers. Click OK to close the dialog box.

b) Press button 3 on the toolbar and pick the HAL/CENTERLINE.

Button 4: Register the HAL in the HAL Manager

a) Press button 4 on the toolbar, if there are any alignments already listed in the dialogue box delete them!
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b) Click New alignment to open the HorizAlign command bar.
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c) In the HAL: control, pick the HAL/CENTERLINE. In the Name: control Terramodel will offer to name it HAL1, click Create to add the centerline to the HAL Manager.

c) Click Close to exit the Hal Manager.
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Buttons 5 & 6: Establish Road Cross Section Locations

a) Pick button 5 and select XLINES as the current layer.

b) [image: image36.png]


Press button 6 on the toolbar. 

c) Since we already picked an active alignment, TERRAMODEL will display the name of the alignment in the Horizontal alignment: control. Click Xline.
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d) On the Xline command line, accept 100 for the Left: and Right: default widths. 

e) Open the list box in the Type: control and select HAL Pts to have TERRAMODEL locate cross sections at the BOP, PC’s, PT’s and EOP of the road. Click Xline.
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f) [image: image39.png]3




Click Xline to return to the Xlines command bar. Open the list box in the Type: control and select Interval to have TERRAMODEL locate cross sections at an even interval of 50 feet along the HAL. Because the centerline is the active alignment, TERRAMODEL derived its beginning and ending stations. Click Xline.

g) Your xlines should now appear on the screen as shown in the next figure.[image: image40.png]Cunent road ob
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Button 7: Create Existing Vertical Profile Along HAL

Next, we’ll have TERRAMODEL interpolate the vertical profile of the existing ground along the HAL. (This step is not required unless you wish to view the existing ground profile for design purposes.) First, let’s turn on the visibility of all layers.

a) Click the L Set button on the Toolbar to open the Layer Settings dialog box. Press the select all button and check the box beside Visible to turn them on.

b) [image: image41.png]Sheet type

Settings

Plotboxes | Sheets |

Plan set

Indexes |

close |




Press button 7 on the toolbar. 

c) In the Store on: control, accept the default of PROFILES by clicking OK.   (Your last message line should now display: 1 profile(s) stored from Station 0+00 to 21+00.41.)

TERRAMODEL draws the polyline representing the ground profile in the profile view, so we’ll open the profile view to see the profile.

d) Simply press the CTRL and TAB keys simultaneously to scroll through the open views in your project). Click the All button on the Toolbar to see the extents of the existing ground profile. 
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Buttons 7 & 8: Create Proposed Vertical Alignment

Using the existing ground profile as a basis, we’ll create the proposed vertical profile. When you’re viewing a groundline from the profile perspective, you normally work with different scales for the horizontal and the vertical axes. TERRAMODEL automatically sets the horizontal scale equal to the plot scale for the plan view and sets the vertical scale equal to the plot scale/vertical exaggeration.

a) From the SETTINGS menu, select View Settings. 
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b) Place a check in the box beside Use Vertical Exaggeration and enter 5 in the Vertical exaggeration: control. Click OK to exit.

c) Press button 8, and pick the VAL layer

d) Press button 9, in the Loc: control, open the point snap menu (press the right mouse key with your cursor in the graphics area) and select StaElev.  In the Pline: control, pick the existing ground profile; remember to use Zoom to magnify the area if necessary. In the Station: control, type 0. Click OK.

e) In the Loc: control, press your right mouse button and select BrgDist from the point snap menu. In the Brg: control, pick the first segment on the existing profile, to the right of its center to set the direction of the bearing (after you pick, the bearing should read S????E, note that the seconds may vary depending on your math co-processor). In the Dist: control, enter 100’. 

f) For the next PVI location we’ll type in @400,0.25% at the location control and hit enter.

We’ll locate the next PVI on the design profile at station 11+59.98 at a negative slope of -2%. 

g) In the Loc: control, enter 1159.98, -2%, and hit enter. Click the All button on the Toolbar.

Next, we’ll add a PVI at station 17+34.58, elevation 578.07.

h) In the Loc: control, enter 1734.58,578.07, and hit enter.
We’ll locate the EOP at the end of the existing profile and at the same elevation.

In the Loc: control, open the point snap menu and select End. Pick the end of the existing ground profile for the Endpoint of line: control.  Next, we’ll place vertical curves at the PVI locations. 

Adding Curves to the Design Profile 

a) From the command line, select Curve. In the Mode: control, select Vertical.
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b) In the Pline: cp: control, pick the first PVI.

c) Accept Length in the curve parameter control. Press Tab to move to the curve value control and enter 100. Click OK.
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d) Click the All button on the Toolbar.

e) In the Pline: cp: control, press the up arrow on your keyboard to advance to the next PVI. Set the curve parameters control to Length, then enter 300 in the adjacent control and click OK. 

f) In the Pline: cp: control, press the up arrow on your keyboard to advance to the next PVI. Press Tab to move to the adjacent curve value control and enter 600 for the length of the curve. 

g) In the Pline: cp: control, press the up arrow on your keyboard to advance to the next PVI. Press Tab to move to the adjacent curve value control and enter 400 for the length of the curve.
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Button 10:  Registering the Design Vertical Profile (VAL)

Next, we’ll register the design vertical profile in the VAL Manager.

a) Press button 10 on the toolbar, if there are any alignments already listed in the dialogue box delete them! 
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b) Click New to open the VertAlign command bar.
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In the VAL: control, select the design vertical alignment we created. In the Name: control Terramodel will offer to name it VAL1, click Create to add the design profile to the VAL Manager.

d) Click Close to exit the VAL manager.

Button 11: Create A Road Job and Roadway

Road jobs in TERRAMODEL act as umbrellas for one or more roadways that may interact with each other. To design a road, we must first create a road job that is the umbrella for the horizontal and vertical alignments.

a) Press button 11 on the toolbar, if there are any Road Jobs already listed in the dialogue box delete them! 
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b) Click New to open the New road job dialog box.
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Enter Road in the Name: control. Press Tab to move to the Description: control and enter CLASS C.  The main horizontal alignment is automatically set to HAL1, since it is our only registered alignment. Open the list box next to Vert. and select VAL1 for the vertical alignment. Click OK to close the dialog box.

d) Click Close to close the Road job manager.

Button 12: Add Surfaces

Surfaces in ROADS allow the representation of stratified layers of soil, enabling you to separate and organize quantities reports based on these layers. Surfaces are associates with road jobs and cannot exist without them. Before we do anything else, we’ll create surfaces that we’ll use for this road job.
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Press button 12 on the toolbar, if there are any Surfaces already listed in the dialogue box delete them! 

b) In the Finish Surface section, click the down arrow next to the layer control and pick the FINISH layer.  The FINISH layer is the layer on which TERRAMODEL will place the points it calculates for the finish design during the Generate DTM command. Since there are presently no points on that surface, do not click the Slice button.

c) Click Insert in the dialog box to open the New surface dialog box.

[image: image10.png]New surface

Surface; POINTS &
Material: cut &
Type
@ Elevation  © Depth
@ Siice I Reference

oK

Cancel





d) [image: image49.png]Modiy Setings
Idertiy abiect 1

Area/Peimeter
Distance

List

Identiy station
Identiy angle

Inyerse
Inverse teports




Open the Surface: control and select POINTS as the layer containing the elevations for this surface in our DTM. Press Tab to move to the Material: control and select CUT as the material that will be reported in the quantities. Accept Elevation in the Type section to tell TERRAMODEL to use the actual elevations of the points on the POINTS layer (Depth causes TERRAMODEL to subtract the value of the points from the elevations of the points on the top surface of the DTM). Click Slice to have TERRAMODEL interpolate cross sections of the surface from the DTM.  Click OK to close the dialog box.

e) Click Close to close the dialog box.

Button 13: Import or Create the Road Template

In this exercise, we’ll import a template for a Class C road that has already been created.  If you have template, which is similar to the one you wish to use, it’s generally faster and easier to import it than build one from scratch.

a) Press button 13 on the toolbar, if there are any TEMPLATES already listed in the dialogue box delete them! 

b) Click Import Template to open the Import Template dialog box.
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Select CLASSC.rtl from the list box (make sure the Look in: directory is where you copied the training files). Click Open to import the template.
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In the Station: control, enter 0 for the first station to which the template will be applied. Press Tab to move to the Name: control and enter Class C, click OK.

Button 14: View the Cross Sections

Once we have finished defining the crossection, we can view how the roadway interacts with existing ground.

a) Press button 14 on the toolbar.
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b) The offsets and elevations in the list box to the right are interpolated directly from the surface displayed in the Surface: control, as are the cross slopes shown in the graphics area. You can display this information for other surfaces, like the [Design] information, by changing the surface in that control. Advance through the stations (as dictated by the XLINE locations) by entering a station value on the Station: control and clicking outside of that control with your mouse, or by clicking in the horizontal scrollbar to the right or left of the flashing cursor box. You can also drag the flashing cursor box anywhere along the scrollbar to advance to a station. You cannot change the offsets and elevations displayed for the design surface without modifying the actual roadway design (changing the template, template shapes, or horizontal or vertical alignments). To exit the Xsection Editor, open the Xsection menu and select Exit.

Button 15: Calculate Earth Quantities

Now, let’s take a look at the earth volumes for our current design.

a) Press button 15 on the toolbar.  Uncheck Print to File, check Print to Screen, check Volumes For Surfaces, and Full Report; then select OK. 
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c) Your report will now appear:
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d) Select the File Menu and Exit.

e) Select Close to Exit.

Button 16: Generating DTM Points from the Roadway Design

Up to this point, TERRAMODEL has computed the roadway design but has not created DTM points that represent the design. 

a) Press button 16. 
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In the Road: control, accept Brown Hall Road as the roadway for which we’ll create DTM points (because we designated it as the active alignment TERRAMODEL automatically displayed it as the default alignment). Also accept FINISH as the layer on which the calculated points will be stored (taken from the Surface Manager setting for Finish Surface). Click Settings to open the Road Dtm Settings dialog box.

c) In the Surface: control, we’ll accept [Finish Design], which means TERRAMODEL will compute all points related to the roadway design. In the Station Range section, enter 0 for the beginning station, and leave the ending station at * to have points created to the end of the road. In the Objects to create section, we’ll have TERRAMODEL compute both points and breaklines. Click the Options button and select Along and Across to have Terramodel compute breaklines along and across the road.

[image: image13.png]Road Dtm Point and Breakline options

Fun breakines Buid breaklnes thiu
€ Aong oy &

& Blong f acioss | | € w
=
¢ r
o o Jroomn—

& Points plus daylght ne.
€ Exclude dayicht poins and e
Fillbreaklines Cut reaklnes

Linetypes|  SOLID & Linetype:|  SOLID &
Cobor [ & Colr:





d) Click OK to save the settings and close the dialog box. Click Create on the RoadDtm command bar to create the points. Click Close to exit the command.
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e) Click the L Set button on the Toolbar to open the Layer Settings dialog box. Highlight the FINISH layer and Isolate it. Click OK to close the dialog box.

Using the Automated Sheet Assembly Program

This class is designed to show you the diverse and flexible drafting capabilities built into TERRAMODEL for Windows. Rather than show TERRAMODEL’s design capabilities, it emphasizes the automated drafting tools and their usage to produce a finished drawing.

We’ll begin by opening a project called Road PE, you prepared in advance for use with this exercise.

Horizontal Alignment Labeling

The Label HAL command provides you with options for labeling a horizontal alignment with stations and curve data, as well as offset distances from the alignment to selected points in the project file. This command produces text objects that are not automatically updated with changes to the horizontal alignment. Anytime you alter the HAL, you must re-execute Label HAL to correctly label the revised alignment. Before we label our HAL, lets turn on the visibility of its layer. Click the L Set button on the Toolbar to open the Layer Settings dialog box and Isolate the HAL Layer.























From the DRAFT menu, select Label HAL. 
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On the Label Hal command bar, click the Settings button to open the Horizontal Alignment Labeling dialog box. 

Most of these settings will be self-explanatory, so we’ll discuss some of the less intuitive ones:

The Point labeling length is the length of the lines that TERRAMODEL draws at the PIs, PCs, and PTs of curves and at the beginning and ending stations, along which the station/offset labels are placed. 

The Label offset (in inches) is the distance at which the station labels are offset from the HAL. 

Check the Include +00 check box if you want the station labels to read 0+00, 1+00, etc.; remove the check if you want the stations to appear as 0, 1, 2, etc. 

The Label sta on alignment option labels the stations parallel to the HAL when checked, and places the labels perpendicular to the HAL when not checked. 

The Align stations from 0+00 , when checked, labels stations at even 100-feet intervals even if the HAL begins at an odd station. When not checked and the HAL begins at station 3+95, the next labeled station will be 4+95. 

When the Label curve tables check box is checked, TERRAMODEL  labels curve data in a table located on the concave side of the curve, using the settings defined by clicking the Point of Intersection, Arc Table Format and Spiral Table Format buttons in this dialog box.


The Store labels on layer: setting defaults to the current layer, which we just changed to HAL. We’ll keep this and the other labeling parameters as they are. Click OK to close the dialog box.
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On the Label HAL command bar, click Label to open the Label HAL/Label command bar.
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In the HAL: control, pick the centerline of the road. TERRAMODEL automatically displays the beginning and ending stations of the selected alignment in the Sta1: and Sta2: controls, which we’ll accept. Click OK to label the HAL.
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Use the Zoom command to examine the labeling along the HAL.  Then UNISOLATE the HAL  layer.

 Vertical Alignment Labeling

The Label VAL command labels a vertical profile with stations and elevations, and a design vertical alignment with stations, elevations and vertical curve information. These labels are text objects that are not automatically updated as the VALs are modified. To update the labels for an altered VAL, you must re-execute the Label VAL command. We’ll open the profile view so that we can practice labeling a VAL.

a) Press Ctrl+Tab then Enter to open the profile view (or double-click the profile view icon). Click the All button on the Toolbar to view the extents of the profile view.
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From the DRAFT menu, select Label VAL. Click the Settings button to open the Vertical Alignment Labeling dialog box.

Here is a brief explanation of some of the settings in this dialog box:  

The Offset curve length in this dialog box is the distance from the horizontal dimension line to the curve on the VAL. This dimension line connects the PVC to the PVT, to dimension the length of vertical curvature (LVC). 

The Curve table dist sets the offset distance from the optional table of curve information to the VAL. This curve table is only displayed when you check the Label curve tables check box. 

The Design speed, although not used in any calculations, is displayed in the curve table for your information. 

The Second profile box lets you elect to label a second profile (existing ground profile, for example) with interpolated elevations. 

When checked, the Include prefix label option includes the “Elev=“ prefix with the elevation labels and the ‘Sta.’ and ‘Elev =‘ prefixes with the labels created using the Single option. When not checked, TERRAMODEL labels only the station and elevation values without prefixes. 

The Station interval (Tangent segment and Curve segment) lets you interpolate elevations using a different interval through curves than through tangent segments. TERRAMODEL places the interpolated elevation labels at the bottom of the box surrounding the profile.

The Store labels on layer: setting defaults to the current layer, which we changed earlier to VAL. We’ll keep this and the other labeling parameters as they are. Click OK to close the dialog box. 

On the Label VAL command bar, click the VAL button to open the Label VAL/Label command bar.
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In the Pro: control, pick the proposed vertical profile. TERRAMODEL automatically displays the beginning and ending stations of the VAL in the Sta1: and Sta2: controls, which we’ll accept. Click Labelval to label the vertical alignment. Click Close to close the command bar.

Using the Automated Sheet Assembly Program

Next, we’ll learn how to use the new Automated Sheet Assembly Program (ASAP) to create the plan and profile sheets for roads designed previously for this exercise. ASAP automatically calculates PLOTBOXES at the required dimensions and orientations for both the roadway centerlines and vertical profiles, arranges the plan and profiles together on a sheet and inserts a title block on each sheet. The PlanSet command is one of the major components of ASAP that, through other subcommands, lets you establish settings for your sheets. You can access the PlanSet portion of ASAP from the DRAFT menu, where you can select each subcommand individually, or type planset on the command line to have access to the subcommands directly from the command line. 

Linking the Cover Sheet Text and Editing Project Data
Notice in the cover sheet that there are text objects that appear to be meaningless. These text objects have been linked to project data, which we’ll edit next.
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Click General info place appropriate text for class project.

 The text automatically changes when you link it to the project information using ProjData. If all of these settings are established in a prototype project file, you need only edit the fields and have the sheets automatically updated, without having to repeat the linking process each time.
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Creating a Master Sheets Using PlanSet

The Planset command creates plan and profile sheets, referencing selected horizontal alignments for stationing and control. You can access each subcommand of this command by selecting ASAP-Plan set from the DRAFT menu then selecting the subcommand, but we will type planset at the command line to have access to them from a single command bar. 
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a)   Type planset at the command line. Because of the size of this command, the PlanSet       command bar takes a few moments to appear.
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b) Click the Sheet type button and select Miscellaneous then press OK.
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Click the Plan set button on the command bar to open the PlanSet/Plan Set command bar, where we’ll create a master sheet.
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Click the Master button to set up the master sheet, on which all sheets in this project file will be based.

e) Click the Create Master button to create a master sheet from the base sheet. 
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f) In the Base: control, select the lower left corner of the Base Sheet.  PlanSet will automatically enter coordinates in the Loc: control that will append a master sheet to the right of the base sheet, allowing enough space between the two. Press Tab to move the cursor to the Drawing ID prefix: control and enter P- to have TERRAMODEL number all of the plan sheets with a prefix of P- (P-1, P-2, etc.).
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Click the Create button to create the master sheet. PlanSet will place it immediately to the right of the base sheet, according to the coordinates entered in the Loc: control on the command bar above.

When you create the master sheets, PlanSet actually creates a dynaview of the title block with a plotbox around the dynaview.  Do the same for your PLAN & PROFILE SHEET and the CROSS SECTION SHEETS.

Setting the Insertion Point Marker

After we create the Master Sheet, we must show PlanSet where in the set of plans to insert the sheets we will create. This basically designates which title block you want to use within a particular type of sheet.

a) Click Close on the command bar to move to the previous command bar.
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Click the Ins. pt. button to designate where the next sheets we will create should be placed in the plans.
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In the Sheet or master sheet: control, pick anywhere inside the limits of the master sheet. Click the Place IP button to have PlanSet place an insertion point marker (a green vertical bar)at the right edge of the master sheet.

Creating A site Map
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Turn the visibility of the boundary layer on.

b) From the Draw pull down menu select Dynaveiw.  
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In the Plan View , with the cursor in the Box on the command line select the DTM Edge that we created earlier that surrounds our project.

d) Press CTR-TAB to get back to the Sheet view, with the cursor in the LOC. Box select a point in the first master sheet for our site map. (Coordinates app. X-43,Y-37)

e) The scale for our drawing is 1=100 and to fit on one sheet is 0.010, and the rotation is 0. 
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Working with Layer List

Have you ever had a problem with remembering which layers must be visible to properly plot a particular sheet correctly?  The Layer List Settings command lets you assign a name to a group of layers that you can later assign to a dynaview. 

b) From the SETTINGS menu, select Layer list settings.
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Click the New button to open the New Layer List dialog box, where we’ll assign a name for the layer list.

Enter Site_Map in the Name: control, then click OK to close the dialog box.

Back in the Layer List Settings dialog box, press and hold the Ctrl key while highlighting the Points, Points_CON, Points_ICON,  layers, then click the Save button to include those layers in the Site_Map layer list. Click Close to close the dialog box. 

We’ll next use the Layer List command to assign the list of layers to a dynaview. The nice thing about this command is that the name of the layer list is stored in the project file, so you don’t have to remember the layers for a given sheet. 

From the MODIFY menu, select Layer List.
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In the Dynaviews: control, pick the dynaview we created in the sheet view by selecting its insertion point corner. Press Tab to move to the Layer list: control, click the down arrow to open the list box and select Site_Map, then click OK to close the dialog box. Click Llist to assign the layer list to the dynaview.
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From the VIEW menu, select Redraw to see the dynaview. Notice that objects that are not on the layers Points, Points_CON, Points_ICON (such as the centerline) no longer appear in the dynaview.

Press Ctrl+Tab until you open the plan view.

Click L Set button on the Toolbar to open the Layer Settings dialog box. Click the Select All button then check the Visible check box to turn on all of the layers then click OK.

Press Ctrl+Tab again until you open the sheet view. Note that even though the visibility of all layers is on, only the layers assign to the layer list are turned on in the dynaview.

Creating Plotboxes

c) Press Ctrl+Tab until the focus is on the plan view, then press Enter. Click the All button on the Toolbar.

On the PlanSet command bar, click the Plotboxes button to open the Alignment based plotbox editing dialog box. 
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Click the Create plotboxes button in the dialog box to open the Create plotboxes command bar.
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In the Alignments: control, select the centerline of the designed roadway.

Click Create plotboxes to have PlanSet create plotboxes.
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Click the All button on the Toolbar to view the entire plan. 

Creating the Plan & Profile Sheets

d) On the PlanSet command bar, click Sheets to open the Sheets command bar. We’ll use this option to have PlanSet combine the plan and profile sheets in the sheet view and add borders around them. 
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Click Create sheets to open the Create Sheets command bar.
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In the Plotboxes: control, open the select menu and pick Layer. Pick one of the plotboxes to select all plotboxes created in the previous section of the exercise. Click Create sheets to store the sheets in the sheet view.

Press Ctrl+Tab to open the sheet view. Click the title bar for the sheet view to highlight it, then click the All button on the Toolbar to view all of the sheets.

PlanSet has a simple method for viewing individual sheets. 

Click Close to exit the Sheets command bar. On the PlanSet command bar, click Plan Set. On the Plan Set command bar, click View to review a particular sheet.
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 INCLUDEPICTURE Graphics\\ASAP199.PCX \* MERGEFORMAT 
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In the Sheet: control of the View command bar, place the cursor within the limits of the first sheet in the plans (third sheet from the left) and click. Click Zoom to have PlanSet magnify that sheet.

Press Ctrl+Tab to re-open the plan view. Click the title bar for the plan view to highlight it, then click the Zoom button on the Toolbar and pick opposite window corners around the sharp curve.

Creating Cross Section Sheets 

The last sheet to create is the cross section sheets again we’ll use ASAP to perform this task.

e) Just like above the first step is to change your insertion point.  Select the last master sheet for the cross section sheets to be built off of.
f) On the PlanSet command bar, click Sheets to open the Sheets command bar. We’ll use this option to have PlanSet combine the plan and profile sheets in the sheet view and add borders around them. 
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Click Create sheets to open the Create Sheets command bar.

g) The settings here should be set in your ProtoType Project.  Make sure the Overwrite ALL other XS Sheets for Alignment is checked.
h) Click Create Button.
i) Click Zoom All Button to view your Cross sections.
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Creating A Sheet Index

[image: image91.png]


Finally, let’s create a sheet index for the sheets in our plans.

a) Click the Zoom button on the Toolbar and pick opposite window corners around the cover sheet (the lower left sheet in the plans). 

b) Right mouse click and select Planset or retype the command to return to the PlanSet command bar. Click Indexes to open the Indexes command bar.
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c) In the Locate Index: control, pick to the left and a little below the “BrownHall Road” name for the location of the top left corner of the index table. Click Drawing to create the index, then Close to close the command bar. Press the Esc key until you exit the PlanSet command

d) Zoom in on your index to see the following information.

 Prepare Geodimeter for Construction Layout

1.
Action:  Upload data.

2.seq level1 \h \r0 
References:


a.
TM 5-6675-332-10, Part Four, Chapter 3


b.
STP 5-51T12-SM&TG

2.  Sequence of activities:

a.
Upload data to Geodimeter.

3.
Recommended Procedures:

a.  Upload design data to Geodimeter


(1).  Determine which data are required for stakeout of job in field.


(2).   Print report of data



(a).  Modify Names of points along lines to more easily recognized names (Pcodes).

[image: image92.png]





<1>.  Identify current names of points along daylight lines and Centerline of road.  Typically theses points will have names like (Pcode) - (Roadname) - (Right) with many characters.  After identifying these points, write the names down.  Pull down MODIFY then NAME

Right Click - Name
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<2>.  Pick a point to upload. Terramodel will select all points with the same name.
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Make appropriate changes for all points required for the stakeout.




(b).  Print Station, Offset, Elevation report of points required in stakeout.  These points will be printed in point number order.





<1>.  Set active alignment.  Pull down SETTINGS, ACTIVE ALIGNMENT
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Select the Centerline of the road.





<2>.  Pull down INQUIRE, COGO REPORTS
[image: image96.png]| e

i





[image: image97.png]BrownHall Road

BUilt By Class #XX

2345-954

356 Cole
107 sneppard st
Traverse City

MI, 49884

X=X

FT. Leonardwood
- St, Roberts

i

il
i

Mo




Select STA OFF ELE (I) report format. 
Right Click - Name; Pick the points for the report. Press OK.  P3 Pad will display the report in a separate window.  You can print this report and take it to the field.
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(c).  Upload Data.  Pull down Geocap, Transfer, Send to data collector
Check Points and Send from project radio buttons.  Make sure the format is correct.  Click Send.
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 Terramodel prompts for an Area File name. Enter an appropriate file name.

Layout Construction Project using Program 23

1.
Action:  Layout a Project Site.

2.seq level1 \h \r0 
References:


a.
TM 5-6675-332-10, Part Four, Chapter 3


b.
STP 5-51T12-SM&TG

3.  Sequence of activities:

a.
Perform as instrument operator for layout procedures:

(1)
Establish the instrument location using free station establishment.

(2)
Direct stakeout for roadway, building, and utility using Program 23

(1)        Ensure stakes are within tolerances.

b.
Perform as a rod person:

(1)
Ensure all stations are located accurately within tolerances.

(2)
Mark stakes according to standard procedures.

4.     Recommended procedures:

a.
Establish Instrument Location:

(1)
Set up the Geodimeter at a position that allows the most points to be staked without moving the instrument, and visible to at least two control points that are part of the previously established control network (area file).

(2)
Level the instrument and perform the pre-measurement tasks, i.e., Temp, Pressure, and Offset (0.00).  Go to Theodolite mode (PRG 0)

STD      P0      07:57

HA:       32.2304

VA:       91.0954

 
   Start in Theodolite mode. (PRG0)

Program=23


   Enter PRG 23.

       P23      08:00

Job no=

 
   Enter a Job Number.  Always use a different Job number.

       P23      08:00

1: Xmem  off

2:  Imem  on

3:  Serial  off


   Check which memory to use.  Make sure Imem is on, the others, off.

       P23      08:01

STN #=1000

 
   Enter the station number. Use this number only once.

       P23      08:01

1 Free station

2 Known station


   Enter 2, Free station.

       P23      08:02

HT measure?

 
   Enter YES.  This will give you cuts and fills. 
       P23     08:02

IH=

 
   Input the height of the instrument.  

       P23        08:02

Area=


   Enter the Area file where known points are stored. (In this case it will be


   5400)

Sel device       08:03

1  Xmem

2  Imem

 
   Select Imem, 2

Pno=101


   Enter the first backsight point for station establishment.

Pno ok?          

N=76690.50

E=79393.42

ELE=1141.06

  
   The instrument will ask you to verify the coordinates for the first


   backsight.  If they are correct, press YES or ENT. If not, press NO and


   reenter the point number for the backsight. 
       P23       08:03

TH=


   Input the target height.

STD      P23      08:04

HA:       32.2304

VA:       91.0954

 
   The instrument enters theodolite mode.  Aim at backsight and press A/M.
STD        P23        08:04

HA: xxx.xxxx

VA: xxx.xxxx

SD: xxx.xx

 
      Look for SD to indicate the instrument took the shot.  Press REG.

Pno=102

   
      Enter the point number for the second backsight.

Pno ok?          

N=76690.50

E=79393.42

ELE=1141.06

  
      Verify the coordinates.

             08:05

TH=


      Input the target height.

STD            08:06

HA:       32.2304

VA:       91.0954


      Aim at the second backsight; press A/M.

STD        P23        08:06

HA: xxx.xxxx

VA: xxx.xxxx

SD: xxx.xx

 
      REG the shot.

STD                08:07

more? 


   If you need to shoot another backsight for setup, enter YES and repeat as


   above.  If not, enter NO.

STD                08:07

N=xxxxx.xx

E=xxxxx.xx

S_dev=0.0081


  Check the S_dev.  If less than 0.1, station establishment is acceptable.


   If not, you must reestablish the station.  Either way press ENT.

STD                08:07

S_devX=xxxx.xx

S_devY=xxxxx.xx

Sf=x.xxxxxx


   These are the standard deviations for X and Y coordinates (Eastings and


   Northings).  Sf is the scale factor.  Scroll through this screen. (Press 


   ENT).
STD                08:07

ELE=xxxx.xx

Diff=xx.xx


   This is the calculated station elevation.  Scroll through this screen. (Press


   ENT).

Free sta            08:08

1 Point list

2 Recalc

3 Exit


   Press 3 to exit.  If the station establishment was adequate (less than 0.1),


   continue with PRG 23.  If not, reenter PRG 23 to reestablish the current


   station.

STD                08:09

Store?


   Press NO.  It is not necessary to store the station establishment.  The Job


   file maintains the coordinates of the free station. You may want to store


   your station establishment in an area file.  If so, press YES and follow the


   instructions.  

P23          08:10

Area=ROAD5400

 
   Enter the area file where the setout points are stored.  This is the same


   file name you typed in Terramodel when you uploaded the points.

Sel device       08:11

1  Xmem

2  Imem

  
    Enter Imem, 2

STD      08:12

TH=

 
   Enter the target height.

STD      P23     08:12

Pcode=


   Enter the Pcode you want to stakeout.  The instrument will display the


   points in point number order.  If you want to stakeout all the points leave


   Pcode blank.

STD      P23     08:13

Pno=

 
   This will be the first point number in the area file.

Pno ok?          

N=76690.50

E=79393.42

ELE=1141.06

 
   Verify the coordinates.




(a)
Activate the tracklight function at this time.  (It is the half moon button or the “M” on the keyboard)   




(b)
Display now shows:






  Tracklight  
0 = Off







                        
1 = High

                        




2 = Norm




o
Key in "0" if you wish to switch off tracklight during measurement.






o
Key in "1" if you wish to switch on or change over to high beam intensity during bad visibility conditions.





o
Key in "2" if you wish to switch on tracklight with normal light intensity.

NOTE:
Tracklight is switched off automatically when the instrument is switched off.  It is worth noting that the life of the tracklight bulb will be considerably diminished, the batteries will not last as long as they normally would, if the high intensity mode is used frequently.  Use this setting only during bad visibility or when the distance demands it.


(1)
Have the rodperson position the reflector on line using the tracklight colors and instrument operator hand signals.




(c)
Rodperson is to the left of measuring beam if a green flashing light is observed.





(d)
Rodperson is to the right of measuring beam if a Red flashing light is observed




(e)
Rodperson is on-line with the measuring beam if a white flashing light is observed.

NOTE:   Although the rodperson uses the color codes to position himself left and right the tracklight will not put them on the exact line.  The instrument operator will have to make fine adjustments.

TRK     P23       08:14

HA  :     130.4115

Turn: -2.4213

 
   Turn the instrument right or left depending on the sign of the number to


   the right of  TURN: (some Geodimeters display dHA instead).  Turn left if


   the sign is negative; right for positive.  Turn until the number reaches zero.


   Be careful to observe the SECOND angle, not the first.  The first is the


   actual horizontal angle. 

TRK     P23       08:14

Turn : 0.0004

dHD :-23.45

C/F   : 1.334


   Once the angle to the right of TURN reads zero,  place a prism in front of


    the instrument.  The instrument is in track mode and returns data


    automatically.   The dHD shows how far the prism has to move to get to


    the right position.  Positive means move away; negative means move


    closer.  The C/F is the cut or fill at that point and will be recorded on the


    stake.  Positive is a fill and negative is cut.  REMEMBER THE CUT OR


    FILL!

TRK     P23       08:14

Pno=

 
    Press REG.  The next point number will automatically pop up on the


    display screen, press ENT.  Continue this until the points are staked out. 


    When the file is finished you will get an error message (Info 32), meaning


    no more points are available from the Area file.
















































































































Top and toe of slope points and sets generated by the RoadDtm command








Offsets and elevations of points on the POINTS layer





































































































































































































Enter a station value here to move to a specific station





Click here to advance to the next XLINE station





Flashing cursor box





Existing and ground surfaces





Cross-slopes for surface listed in the Surface: control
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Your project record number will be different from this one





New Centerline





PVC





L





SI





PVI





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���








14
13

[image: image101.png]tore labels on lyer: Justity minon ticks
HAL @ Left € Certer C igh!

P00 jinckeisiilinlete

™ Label st on gt
Statonabel eyt [00.00 -
2 finervak 7 Align stalions fiom 0+00

Mino tiks inervat /5000 7 Label curve tables

Labelick widit:[1200 7 Draw curve table bor

Minor tik widti 0080 _Point of ntersecton.
Label offeet 0500 At table format
Labeltest stle: [ oot ] _ Spialtable format.

o Caresl



[image: image102.png]HAL:

stal:[0

Sta2:

2307.82

0K




[image: image103.png]View

Plot |

Ins. pt.‘ Cnmhine‘ Renrder‘ Delete ‘

Blank | Master |

Close




[image: image104.png]‘Storelabels on selected lyer: Elevation tes posiion

VAL Lt Certer C Fight
Ofseteuve  ~Testshle Second poffe
tenglh Profe: 2 Brofe clvalion label

o500

7

A

Design speed:

oo

tmodel & || Number of decimals: [T

Cuve table dist | Grac:

[ tmodet  Z] | ¥ Include pefixlabel
Dtrer 7 Dia curve table ok

[ meder & || 7| Label curve tables

Text arertation diection—| Staton nterval

 Leit

Tangent segment. Curve segent

[ioo0o oo

€ Right

o Carcel | Tablamat,



[image: image105.png]Create master

Delete master

Relocate queue

drawing ID prefi

| ctose |




[image: image106.png]Base:

Loc:

Drawina ID

Create

Cancel




_1033796142.doc
[image: image1.png]






_1049200691.doc
[image: image1.png]Mode: [Vertical

| Piinezcp

673:2

|_Curve








_1079174187.doc
[image: image1.png]tore labels on lyer: Justity minon ticks
HAL @ Left € Certer C igh!

P00 jinckeisiilinlete

™ Label st on gt
Statonabel eyt [00.00 -
2 finervak 7 Align stalions fiom 0+00

Mino tiks inervat /5000 7 Label curve tables

Labelick widit:[1200 7 Draw curve table bor

Minor tik widti 0080 _Point of ntersecton.
Label offeet 0500 At table format
Labeltest stle: [ oot ] _ Spialtable format.

o Caresl







_1079249743.doc
[image: image1.png]Sheet type

Settings

Plotboxes | Sheets |

Plan set

Indexes |

close |








_1079250222.doc
[image: image1.png]






_1079174719.doc
[image: image1.png]‘Storelabels on selected lyer: Elevation tes posiion

VAL Lt Certer C Fight
Ofseteuve  ~Testshle Second poffe
tenglh Profe: 2 Brofe clvalion label

o500

7

A

Design speed:

oo

tmodel & || Number of decimals: [T

Cuve table dist | Grac:

[ tmodet  Z] | ¥ Include pefixlabel
Dtrer 7 Dia curve table ok

[ meder & || 7| Label curve tables

Text arertation diection—| Staton nterval

 Leit

Tangent segment. Curve segent

[ioo0o oo

€ Right

o Carcel | Tablamat,







_1054357910.doc
[image: image1.png]Cunent road ob

Name: [Fod Close
P —
e e —

Name: Descipton Mainhat  #oadways:

Delete

Design

Sufaces.

PEE ik

Foadways.








_1049200964.doc
[image: image1.png]Name: [VALT Create








_1049194854.doc
[image: image1.png]End: 2077.45 | jn: 50.00

Type: [Interval | Begin:








_1049200676.doc
[image: image1.png]3








_1049192927.doc
[image: image1.png]HAL:

=616

Name:

[HAL1

Create








_1049194630.doc
[image: image1.png]Horizontal alignment:

=616

Xline

Close







_1033796452.doc
[image: image1.png]






_1018764575

_1018765238

_1018765618

_1018765118

_1018763307

_1018764079

_1018763801

_1018762599

_1018762495

