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APPROVED BY 		DATE 			 
INTRODUCTION                                             (5 Min)

(On CS #1)

1. GAIN ATTENTION:  Creating a civil drawing, design, or plan, depending on how you want to term it, is the natural progression of task for you as a Marine surveyor. An existing Site Plan is just that if you don’t have the skills to create project specifications, be it vertical or horizontal, off of existing planimetric or topographic site features. 

(On CS #2)

2. OVERVIEW:  Good morning/afternoon class my name is ______________, the purpose of this lesson is to provide you with the fundamental knowledge of techniques and procedures to successfully design civil drawings using the Trimble Terramodel software.  

	INSTRUCTORS NOTE
Introduce the learning objectives by having the students read them from the Presentation or Student Outline.



(On CS #3)
	


3. LEARNING OBJECTIVES

    a. TERMINAL LEARNING OBJECTIVE. Provided a survey set (G.P.), adjusted field data file, written project specifications and references, create computer-aided civil drawings to conform to project specifications, design sketches, and American National Standards Institute (ANSI) guidelines per the references. (1361-SRVY-1007)

(On CS #4, #5)

    b. 	ENABLING LEARNING OBJECTIVES

          (1) With the aid of references, given written project specifications, review the project specifications per the references. (1361-SRVY-1007a)

        (2) With the aid of references, given a computer and civil drawing software, create a contoured civil plan per the references. (1361-SRVY-1007b)

			        (3) With the aid of references, given a computer and civil drawing software, generate digital terrain model (DTM) site design per project specifications. (1361-SRVY-1007c)

        (4) With the aid of references, given a computer and civil drawing software, review earthwork volume reports per the references. (1361-SRVY-1007d)

(On CS #6)

4. METHOD/MEDIA:  This lesson will be presented by lecture, demonstration, and practical application.  I will be aided by computer supported instruction through slides, Trimble Terramodel software and the dry erase board. During the demonstration, you will follow the procedures as I demonstrate them on the computer.

	INSTRUCTORS NOTE
Explain lesson critique forms to students.



(On CS #7)

5. EVALUATION: A performance examination, covering the materials in this lesson, will be administered at the end of this period of instruction as noted on your training schedule.

	INSTRUCTORS NOTE
Refer the students to the training schedule to give the exact date of the exam.



(On CS #8) 

6. SAFETY/CEASE TRAINING (CT) BRIEF.  If at any time you the student see anything that is unsafe or are told by an instructor to stop, STOP IMMEDIATELY.  In the event of fire, we will consolidate outside where the pavilion is located at and account for everyone.  In the event of a tornado, the passageway on the first deck of Brown Hall will be our consolidation area. Safety at this course is paramount.

	INSTRUCTORS NOTE
Read ORA worksheet to the students.



(On CS #9)

TRANSITION: Are there any questions on what we will be covering, or how you will be evaluated?  We will begin by discussing civil design itself.

BODY:                                            (30 hrs 50 min)

(On CS #10-12)

1. CIVIL DESIGN. (20 Min) In the Marine Corps, especially if you are assigned to the Marine Wing Support Squadron and Engineer Support Battalion, you will be tasked with numerous vertical or horizontal construction projects. A lot of your projects will involve you working with Heavy Equipment Marines in their earthwork; be it stripping with their dozers, grader work, excavation, compaction work and building up earthen wall or berm. Examples of civil drawings you will be expected to create in the Fleet Marine Force are:

	a. Airfields (Runways, Taxiways, Ramps, Parking Aprons, Maintenance Areas, Helicopter Landing Zones)

		(1) VTOL - Vertical Takeoff and Landing

		(2) VSTOL - Vertical Short Takeoff and Landing

      	(3) FARP - Forward Arming and Re-arming Point  

  	b. Lots (Staging, Vehicle Parking, Equipment Areas)
	
	c. Roads (Roadway, Ditches, Culverts)

	d. Cantonment (Base Camps, Forward Operating Bases, etc.)

	e. Vertical Construction (K-Span, Pre-Engineered Building [PEB] on concrete pad, etc.) 

		(1) You can transfer outside to outside footer/foundation dimensions into your site design. 

			  (a) Example: 48’-2” (or 48.17ft) by 96’-6” (or 96.5ft) footer dimension with a 2ft internal width for excavation can be created as a pad in your Terramodel Site Design file. The Heavy Equipment Operator will use the 420E Excavator with a 2ft wide bucket to excavate inside and along the pad line. 

				  1 Note: The above example assumes that pad corners and lines have been laid out (learned in the Project Layout block). That, prior to the excavation task, heavy equipment grader / compaction work has been completed on the pad.
				  2 Note: Walkways / shoulders outside the vertical structure can also be accounted for as a pad design where earthwork and earthwork volume estimation can be derived from. Actual footer corners can be created as different set of points.

	f. A project design does not always have to take a lot of complicated steps. Terramodel provides a lot of flexibility in methods of generating a project design. Creating a pad in Trimble Terramodel will enable you to achieve your task of creating a civil drawing. There are multiple methods or ways we can do this. We will concentrate on two methods. 

(On CS #13)

TRANSITION:  Do you have any questions concerning applications of Civil Design?

OPPORTUNITY FOR QUESTIONS:

1.  QUESTIONS FROM THE CLASS:  Answer students’ questions.

2.  QUESTIONS TO THE CLASS: If there are no more questions for me then I have some for you.

	a. Name some of the projects that will entail civil design drawings?

	ANSWER:  Airfields, Lots, Roads, Cantonments, Vertical Constructions. 

	b. Who are the Marines that will benefit most from our civil drawings?

	ANSWER:  Heavy Equipment Marines.


INTERIM TRANSITION:  Do you have any questions concerning using the Civil Design before I demonstrate and discuss one procedure that will help us create these plans?


INSTRUCTORS NOTE:
Introduce the following as a combination of Lecture/Demonstration discussion. 


(On CS #14, #15) 

2. CREATING A PAD (POLYLINE METHOD). (10 min) Many times, an airfield or VSTOL HLZ can be designed from templates on file (i.e. imported ACAD line work) or by simply creating the airfield / HLZ footprint from POLYLINES. The footprint can then be moved, rotated and tilted into position per project specifications. 

INSTRUCTORS NOTE:
Switch presentation by opening the Trimble Terramodel survey software. Ensure all related files are available.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]DEMONSTRATION.  (2 hrs) Gather the students’ attention to the presentation/computer screen for a demonstration of the PolyLine Method.

STUDENT ROLE:  Observe the Trimble Terramodel PolyLine Method procedures in creating a civil drawing.

INSTRUCTOR(s) ROLE:  Visually and verbally discuss and  demonstrate, by presentation, aided by components of the Survey Set GP and handouts, Polyline Method procedure using the Trimble 
Terramodel Software.

1.  SAFETY BRIEF:  No safety concerns with this class.

2.  SUPERVISION & GUIDANCE:  Ensure all students can see material being presented. 

DEBRIEF:  Now that I have demonstrated the Polyline Method in creating a civil drawing, you are now technically enabled to perform one of your capabilities in the Fleet Marine Force.

		a. Drawing the Pad. The following is an example of a runway with a shoulder:

			(1) Select File\New from the menu. Type VSTOL in the File name: control and click Save. Open the current layer control by clicking the down arrow and click New. Create a new layer called VSTOL, assigning an object color of 142, and a points color of 202. Click OK, then OK again to make VSTOL the current layer. 

			(2) Select Draw\Pline\Box from the menu to draw the pad. In the Corner 1: control, type 1000,1000 to assign temporary coordinates to the lower left corner of the box. In the Corner 2: control, type @100,@100 to make the box 100 units long and 100 units wide, relative to the lower left corner. Click the ALL button on the Toolbar. 

			(3) Select Draw\Pline\Line to draw a 50 ft wide X 400 ft long runway on west side of the pad. In the Loc: control, open the point snap menu and click End and pick the northwest corner of the box. With the cursor in the next Loc: control, move the cursor into the graphics area and Right-click. Select BrgDist. For Bearing, type 270 and for Distance type 50, then press OK. For the subsequent runway points, enter Bearing 180 and Distance 400; Bearing 90 and Distance 50; then use the END snap and pick the southwest corner of the box. Pick CLOSE. 

			(4) Select Draw\Pline\Line to draw a 12 ft wide shoulder on the left outside edge of the runway. In the Loc: control, open the point snap menu and click End then pick the northwest corner of the runway. Back in the Loc: control, use the procedure in step 3, entering Bearing 270 with Distance 12; Bearing 400 and distance 400. For the last runway point, open the point snap menu and click End to tie back in to the southwest corner of the runway. Click Close to exit the command. Your drawing should now look like the one below. 

[image: ]

		b. Converting the Polylines into Sets. The next step is to convert the polylines into sets, which places points at the ends of the set lines. We can then assign elevations to the points to match project information. 

			(1) Select Edit\Convert from the menu. In the Lines: control, type L to choose the Layer select option, then pick one of the polylines to select all lines on that layer. Pick the Sets radio button to convert polylines to sets. Check the Del Old check box to delete the original polylines. Make sure there are no checks beside Dup pts OK and Lay. Click OK. 

[image: ]

			(2) Select Reports\List. Click Points to view the point information on the new sets. In the Select points: control, type L to select points by layer, then pick a point at one of the corners and click List. The points list will appear in the P3Pad viewer. Notice there are not yet any elevations. 

[image: ]

The line on the west edge of the pad was used as a construction line. Since we no longer need it, we’ll remove it. 

			(3) Select Edit\Break from the menu. Pick the west edge of the box. The line will be broken from the set. 

[image: ]

			(4) Select\Reports\List from the menu. You can see that the points connected to the set line which was deleted remain, even though we deleted the line. 

				(a) The points are numbered 1 thru 9. If you import field data into this project, the control points may have some of the same point numbers. To avoid a conflict, you can re-number the points in the drawing to a different range before importing data. 

			(5) Select \Edit\Renumber points from the menu. Click the radio button beside Shift in the Compress: control to shift the point numbers. Type L in the object selection control to pick by Layer. Select one of the points on the screen. In the Shift: control, type 20 to shift the point number values by 20. Click OK, then click Yes to renumber the points in the database. 

			(6) Select \Reports\List from the menu. Click Points, type L in the Select points: control and pick one of the points on the screen. Click List. 

				(a) The point numbers now range from 21 to 29. 
Importing the Data 
		c. Importing the Data. You are almost ready to import the field data in the file DTM_site.job. Before you import though, you can create your first control point in the project file. That way, RDE will read the existing control point in the project and not have to assume coordinates. 

			(1) Click the current layer control to highlight it and type P until it displays the EXGRNPTS layer. 

			(2) Select Draw\Point\Point from the menu. In the Loc: control type coordinates 5000,2000. In the Z: control type 1100. In the Pn: control type 1. In the Name: control, type CP1 and click Point. 

			(3) Select File\Download/Import\Geodimeter raw (job)_i from the menu. 

				 (a) DOWNLOAD/IMPORT TIPS. Use the Geodimeter raw (job)_i option if your file has already been downloaded and saved to disk. If you are downloading directly from the instrument, use the Geodimeter raw (job)_d+i option. 

			(4) Click Browse to select the DTM_Site.job from the directory in which your training files are located. Accept all the default settings in the import editor, clicking Next at each screen, but in the Raw Data Settings dialog box, make sure the data is imported onto the EXGRNPTS layer and the Always radio button is selected under Display Raw Data Editor. Click Import, then Finish to import the points. The RDE screen will open. 

			(5) The data should be OK, and the only thing you need to edit is the initial bearing from point 1 to point 200. You can also put a REM in front of REFSTN 2. Place your cursor at the end of the RefStn 200 line and type bearing=0 then move the cursor to another line. Select \File\Exit to close RDE and display your points.

INTERIM TRANSITION: Are there any questions up to this point? If not lets take a break.

(Break 10 Min)

INTERIM TRANSITION: Are there any questions before we talk about
Rotating and Moving the VSTOL.


		d. Rotating and Moving the VSTOL. You’ll see the VSTOL to the lower left of the points. We’ll move the VSTOL closer to the points so we can determine exactly where we want to locate the footprint. After studying the footprint and the field data, it appears we should move the pad so the northwest corner is at coordinates 5150, 1670. 




[image: ]
			
			(1) Select Modify\Move from the menu. In the Objects: control, type L to select by Layer, then pick a corner point on the VSTOL. In the From: control, pick the northwest corner of the VSTOL, then in the To: control type 5150,1670. 

				(a) Based on the prevailing wind data for the area, we must orient the long axis of the runway to run at an azimuth of 193 degrees. To check the current geometry of the runway, we can use the Geometry Inquiry command. 

			(2) Select Reports\Geometry inquiry from the menu. In the Mode: control, pick Segment. In the Segment: control, pick one of the north-south lines near the top. The Message scroll will display the point numbers and the bearing between them: 
36*35 0 00'00" 400.00ft 

				(a) If you pick the same line near the opposite end, Terramodel will display the bearing in the opposite direction 35*36 180 00'00" 400.00ft 

				(b) In order to run on a 13 to 193 degree heading, we must rotate the entire VSTOL by 13 degrees. Use the northwest corner as an anchor point and rotate around it. 
			(3) Select Modify\Rotate from the menu. In the Objects: control, type L to select by Layer, then pick a point or object on the VSTOL layer. In the Around: control, open the point snap menu and pick End, then pick the northwest corner. In the Angle: control type 13, and then click OK. 

[image: ]
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				(a) The VSTOL has been rotated. Now we’ll use Geometry inquiry as in step 2 to verify our geometry.
 
			(4) Select Reports\Geometry inquiry from the menu. In the Mode: control, pick Segment. In the Segment: control, pick one of the north-south lines near the top. 

		e. Generating an Original DTM. We are ready to begin assigning elevations and slopes to the VSTOL, but first we must generate an original DTM. 

[image: ]

			(1) Select Dtm\Generate contours from the menu. In the Dtm layer: control, pick EXGRNPTS. Click Settings. Set the contour settings to match the figure on the next page. Click OK to save the settings, then OK to generate the contours. 

				(a) The contours will appear on the screen. If the Coordinate scroll is visible and the LAYER_ELEVATION option is enabled, you can move your cursor across the DTM and the elevations will appear in the Coordinate scroll. To check the limits of the DTM: 

			(2) Select Settings\Link settings from the menu. Check Display links, then close the dialog box. Click the ALL button on the Toolbar to refresh the display and show the links. If there are gaps in the links, go back to the Settings\Link settings command and change the MAX EDGE DIST to 200, then regenerate the contours. 

				(a) The approximate elevations at the corners of the DTM are as follows: NW=1098.6, NE=1099.4, SW=1092.1, SE=1091.8. From the NW corner to the SW corner there is approximately a -1.6% slope. 

			(3) Select Settings\Link settings from the menu. Remove the check beside Display links, then close the dialog box. 

[image: ]

				(a) Using the ELEVATION command, you can assign an elevation to individual points, or you can assign an elevation to all the points on a layer. 

			(4) Select Modify\Elevation\Elevation from the menu. In the Objects: control type L to select by layer, then select one of the points on the VSTOL. Assign a starting elevation of 1099.50, make sure the Absolute Radio button is selected, then pick OK. You can use the List command to check all the point elevations on the VSTOL layer. 

			(5) You can use Quick Profile and pick down the center of the runway and see that on the south end, you are sticking up pretty high in the air, because no slope is applied to the Runway. The entire runway is at elevation 1099.5. Try sloping it -2%. Go to MODIFY\ Elevation\ Reference plane. In the Points: control, select by Layer then pick one point on the VSTOL layer. For Ref Pnt: choose the NW corner. You will see the rubber band attached to the corner. Now for Brg, pick down the same line near the SW corner. It should read the bearing as 193. In the Elev: control, type -2%. Press the Elev button to modify the entire plane. Use Quick Profile to view the VSTOL. You can change the elevations or slopes by repeating the preceding commands to make the VSTOL fit your requirements. 

			(6) The 12 ft wide shoulder on the runway is actually going to be a 6:1 slope off the edge of the runway into a ditch. You need to drop the 2 outside corners 2 ft in order to achieve the 6:1. First, Isolate the VSTOL layer. Select MODIFY\Elevation\ Elevation. You can use a Window to select only the NW point and another Window to pick the SW corner point. Pick the Relative radio button to adjust the elevation relative to its current position. (Leaving it at Absolute can cause some interesting results when it moves both points to an elevation of -2). In the Elevation: control, type -2. Pick OK, then view the results with Quick Profile. Turn off Isolate for the VSTOL layer. 

[image: ]

			(7) Now you can adjust the design settings for the tie slopes and then use the DTM Design command to automatically tie in to your original POINTS layer. Select SETTINGS\Design settings. Adjust the Cut slope to 6:1 and the Fill slope -6:1. Click on OK. 

			(8) From the DTM menu, select Design. In the Original: control, pick the EXGRNPTS layer, because it contains your original points DTM. In the Design: control, pick the VSTOL layer. Pick OK to have Terramodel generate the tie slopes. 
			(9) Once the tie slopes are created, you can get earthwork cut and fill volumes and create the isopach. To get the volumes, go to the DTM menu, pick Earthwork Reports. In Volume Options: pick the SETTINGS button. The following dialog box will appear. Make sure your settings match those shown. After setting them correctly, pick OK.

[image: C:\Users\michael.d.daos\AppData\Local\Temp\1\wzcffc\photo.JPG]



			(10) Pick the DTM button. Your “First” DTM layer is the EXGRNPTS layer. The “Second” design layer is VSTOL. Pick OK to create the Isopach and view the volumes on the P3Pad. 

			(11) You can now view the isopach in the 3D Visualizer to look for any blatant errors or problems. From the DTM menu, select 3D Visualizer. For DTM layer, pick ISOPACH. For Point Objects, set to VIEW, then pick an object or point on the Plan view somewhere. Pick OK. You can rotate the isopach in 3D view now to look for problems. 

			(12) Create a colored cut/fill map. While in the 3D Visualizer, go to the Settings menu. Select Colored Elevations. Here you can create a new color scheme. Use red for fill (max) to white (grade) to blue for cut (min). Press New make a new scheme. Set the Band size to 0. Double-click on the slider bar to get another control. Create one above and below the zero control for a total of 5. Move them as close to the zero button as possible, then double click on them to change the color to match the cut or fill. Pick OK to view your colored cut/fill map. You can adjust the colors differently if you choose, or you can print or plot the cut/fill map. 

[image: ]

			(13) One extra thing you may want to do is export the image as a picture format and then import it into your .pro file as an overlay. First set the picture to the PLAN view in the 3D Visualizer. Go to the Navigation menu and check both Plan View and Orthographic Mode. Next, go to the File menu and Export Image. Make sure all your setting s match those shown below. You need to be SURE you pick geo-reference and then turn off Snap with white background. For this example, use a TIFF format, and save the file as VSTOL.tif. Exit the 3D Visualizer. 

			(14) Go to the Terramodel FILE menu and select Image Manager. Pick ADD. When the dialog box appears, pick your VSTOL.tif fileand then pick OPEN. When the Image Detail box comes up, select OK. The Image Manager reappears. Pick Done. Now you have an overlay on you drawing. To remove it, go back to the Image Manager and Detach. 


(On CS #16)

TRANSITION:  Do you have any questions concerning using the Polyline Method in creating civil drawings?

OPPORTUNITY FOR QUESTIONS:

1.  QUESTIONS FROM THE CLASS:  Answer students’ questions.

2.  QUESTIONS TO THE CLASS: If there are no more questions for me then I have some for you.

	a. What are polylines?

	ANSWER:  Polylines are lines, circles, boxes.

	b. Do polylines have elevations associated with them?

	ANSWER:  No. Not until they are converted into set lines.

TRANSITION: Now that we know the procedures in using the Polyline Method, take a 10 minute break and after that let’s discuss another technique in creating a civil drawing.

(On CS #17)

(Break 10 Min)

INTERIM TRANSITION:  Do you have any questions concerning using the Polyline Method in creating civil drawings? Now I will demonstrate and we will discuss the Set Method in civil drawing.

INSTRUCTORS NOTE:
Introduce the following as a combination of Lecture / Demonstration discussion.
 
(On CS #18, #19)

3. CREATING A PAD (SET METHOD). (10 Min) Another technique in creating a pad is by the Draw, Set, Pad commands. This creates a closed set of linework with points. Meaning, with the dimensions you input, the software will automatically create a square or rectangle shape for you. Let’s begin by going through the steps.

[image: ]

INSTRUCTORS NOTE:
Switch presentation by opening the Trimble Terramodel survey software. Ensure all related files are available.

DEMONSTRATION.  (2 hrs) Gather the students’ attention to the presentation/computer screen for a demonstration of the Set Method.

STUDENT ROLE:  Observe the Trimble Terramodel Set Method procedures in creating a civil drawing.

INSTRUCTOR(s) ROLE:  Visually and verbally discuss and  demonstrate, by presentation, aided by components of the Survey Set GP and handouts, the Set Method procedures using the Trimble 
Terramodel Software.

1.  SAFETY BRIEF:  No safety concerns with this class.

2.  SUPERVISION & GUIDANCE:  Ensure all students can see materials being presented. 

DEBRIEF:  Now that I have demonstrated the Set Method in creating a civil drawing, you are now technically enabled to perform one of your capabilities in the Fleet Marine Force.

		a. Draw, Set, Pad. With a completed and opened Brown Hall Site Plan file, drag your mouse to the Draw pulldown menu. Select Set and then select Pad.

			(1) Pad Layer. In the command line, we will create a new Layer called PAD. Click the Radio Button. Click New and name the layer where you will put your design into as PAD. Click OK.

[image: ]

			(2) Elevation. The Coordinates Scroll Window will guide you in determining existing elevation. Drag your mouse in the main window and determine the general elevation where your pad will be set at. From the analysis of the general elevations, type a preliminary elevation for your pad. 1141.00ft. We will adjust our PAD elevation to final approved elevation with slope for drainage later in this lesson.

			(3) Placement. Pick Placement and on the First Corner, click somewhere in the vicinity where your design will be constructed. In our case, the “Front Yard” of Brown Hall. The Second Corner, which is relative to the First Corner, type @98,@98. The first number is for Northing and the second number is for Easting.

[image: ]
   		
		b. Rotating and Moving. In our scenario, the project specification calls for the pad to be in-line with the Brown Hall Building. The pad will also be 100.00ft away from the building face.

			(1) Before rotating and moving our PAD, we will use the Reports, Geometry Inquiry Commands from the pulldown menu to figure out what the bearing or azimuth of the Brown Hall building line. We will match or make our pad parallel with the north end of Brown Hall.
	
				(a) Segment Mode. This mode allows you to pick a line. You must choose what half of a particular segment to pick to give you a bearing/azimuth report.
[image: ]
				
					1 Our geometry inquiry reports a: N78 51’34”E. Since an azimuth angle is nothing more than a clockwise direction from True North, the preceding bearing is equivalent to an azimuth of 78degrees 51minutes 34seconds or in Terramodel 78.5134.

				(b) Points Mode. This mode allows you to choose two points in determining geometry bearing/azimuth.
			
			(2) Rotate Pad. From the pulldown menu, click Modify, Rotate. 

				(a) Change the Objs selection from Record to Layer by simply typing L. With Layer, we will be able to select, not just the set, but also the points that belong to our PAD Layer. Once in the Layer object selection, click somewhere in the pad line created previously. You will notice that our red color line work and yellow color points are now white. This confirms that we have selected all objects associated with our PAD.

[image: ]

					1 Press tab on the keyboard to the next portion of the Rotate Command.

				(b) Around command box. Once in the Around command line, which you can tell by the blinking line in the box, in the main window, click any corner point of the pad. 
[image: ]

				(c) Angle command box. Type 78.5134.

[image: ]

			(3) Move Pad. Project specification calls for the pad to be 100.00ft away and center from the north face of the Brown Hall Building. 

				(a) Note: We will draw a polyline as a construction line as a guide before we can begin to move our pad per project specification.	
	
					1 From the pulldown menu click Draw, Pline, Line.

					2 You will notice a blinking line in the Location box. With the mouse cursor in the Main window, right click your mouse and select the Mid quick select option. Select the Brown Hall Building north end line. This will be your starting point of your “construction’ line.

					3 Again, with the mouse cursor in the Main Window, right click and select the BrgDist quick select option. The First Box asks you for the bearing from your line starting point. Click the east side line of the Brown Hall Building. The Second Box in the command line is asking for you to give it a distance. Type 100.
. 
					4 You have now created a temporary “construction” line midpoint from and 100.00ft away with the same bearing as the east side of Brown Hall. We will delete this line later.

				(b) From the pulldown menu, select Modify, Move Pad. We are now ready to position our pad design into position per project specification.

					1 PAD command box. This simply asks you to pick the pad in the Main Window. Select anywhere in the pad line.

					2 From command box. Tab over to the From command box and in the Main Window, right click and select the Mid quick selection option. Select the south side line of the pad.

					3 To command box. Since we have the temporary “construction” line, in the Main Window right click and select the End quick selection option. Select the “construction” line. 

					4 Elev command box. We will not change the elevation of 1141.00 of our pad for now.

					5 Click OK.

					6 You have now moved your pad into the proper position.

						a We can now delete the temporary “construction” line. We don’t need it to finalize our civil design plan.

		c. Cut and Fill Tie Slopes. You noticed that once we moved our pad into the proper position that it created lines and points outside of our 98’ x 98’ pad. These lines and points basically entails where the cut and/or fill slopes meet or tie to the existing ground elevations. 



[image: ]

			(1) Adjusting Elevation.  Remember that we set the elevation of the pad to 1141.00ft. We can fine tune the elevation of the pad so we can properly balance our cut/fill earthwork volume. Keep in mind that the Heavy Equipment operators will be performing the earthwork. We need to keep in mind their workload as far as personnel and equipment. Remember that the more earthwork involved equates to increase time and resource requirements, i.e. fuel, equipment, possible maintenance, etc. Another consideration is the affect the pad will have to the surrounding areas. So the 1141.00ft elevation may not be the proper elevation to set the pad. There are multiple ways in Terramodel to change elevation.  

				(a) Earthwork Volume Report. Before we move further, let’s take a look at our preliminary earthwork volume report. From the pulldown menu, select DTM, Earthwork Reports.
	
					1 We will keep the Surface to Surface option on the left of the command line for computation.

					2 The first DTM surface will stay at the EXGRNPTS layer because that is the layer your radial sideshots were downloaded into according to the prototype settings in the System Configuration.

					3 In the second DTM surface we see in the command line, we will want to select our PAD layer. Using the Dropdown Selection button, select the PAD layer; which is basically your design.

					4 The Boundary(s) we will leave as is; Record.

					5 Click OK and the Earthwork Volume Computation Report will be quickly generated. 

					6 Reviewing the report, our set elevation of 1141.00ft of our pad tells us that all the earthwork will be excavation or cut; i.e. 489.80 cubic yards.
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						a Based on the report, we need to adjust the elevation of our pad.

						b Minimizing the report, you also noticed that the linework and points changed colors to blue and magenta. There are also lines and points inside our design. These are called the ISOPACHs. ISOPACHs are generated from the calculations of the different DTM layers. In our case, the calculations from the EXGRNPTS and the PAD Layers. The ISOPACH can be easily turned off in the LSET selection and making that ISOPACH layer Status, Not Visible. 

[image: ]
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				(b) DTM, Quick Profile. Quick Profile is another method of performing a quick analysis of the preliminary 1141.00ft elevation of the PAD.

					1 From the pulldown menu, select DTM, Quick Profile. You can also use the Quick Select Button that looks like a beer mug or graph. The command line appears in the taskbar.

					2 In the Plan View Window, Left Click, Hold, and Drag your mouse. In our case, dragging the mouse from left to right.

[image: ]

					3 The Quick Profile Dialog Box appears and by schematic representation, confirms that the preliminary elevation of 1141.00ft puts our PAD design as completely a cut or excavation earthwork.

[image: ]

				(c) Modify PAD Elevation. From the pulldown menu, select Modify, Elevation, Elevation. The following appears in the command line:

					1 Objs selection. We will change the default selection of by Record to Layer. With the box highlighted blue, simply type L to change. We want to select our objects by Layer because we want to capture all the attributes of the PAD.

					2 Elevation. If you enter 1142 to bring the pad up one foot, the Absolute Button needs to be highlighted. If you enter 1, which is a positive number, the Relative Button must be highlighted. If you make a mistake of entering 1 and the Absolute is left highlighted, the PAD will be set at an elevation of 1.00ft. 

						a Enter 1142.78 with Absolute highlighted and click OK.

				(d) DTM Design. Whenever you make elevation changes on your design, you must in the pulldown menu select DTM, Design. The cut/fill tie-in slopes need to be updated.

					1 In the command line, we will keep the Original DTM Layer in EXGRNPTS and the Design Layer at PAD. Click OK. 

[image: ]
	
					2 Click Yes when the Delete Design Data? dialog box appears in the main window screen.

[image: ]

					3 Once you click Yes, you will notice that the cut/fill tie-in points and linework shifted.

						a Note: Perform another Earthwork Volume Report to analyze volume changes in excavation and borrow. Remember that one of our objectives is a balanced cut/fill volume in order to minimize work duration for the Heavy Equipment operators and material/equipment resource requirements. For this particular lesson, ± 10.00 cubic yards of cut/fill volume. Cut or excavation volume as resultant of that report is preferred. The reason for this is that with fill it means that the fill material is either going to be purchased which entails money or that the material will have to be sourced from elsewhere. There are project however where fill material is required, such as, a raised helicopter landing zone.  

						b Note: Repeat the above Modify Elevation, Elevation, until you get the desired result.

			  	(d) Sloping the PAD. Another important aspect when you are involved in civil design is the drainage consideration. You must consider weather/rainfall almanacs of the project site. Immediate consideration is the effect of the structure as to where the water will flow. You do not want to flood an existing structure nearby because you improperly placed the direction of water drainage. You need to analyze the site plan and corresponding contour lines to identify where water naturally flows out towards. From your site plan, there may be existing planimetric structures, such as: manholes, storm drain, drainage ditch, etc. where you can slope your design and where the water will drain towards. 

INSTRUCTORS NOTE:
Use the Dry-Erase Board as necessary to clarify.

					1 Percent Slope Formula. Before we move further in our lesson, we will take a look at the basic equation in determining slope. From the below equation, you can perform algebraic procedures to come up with numbers you may need.  
 (
(
) (
)
)
 (
100 = % Slope
)						a     Elev A - Elev B
								Distance	


					     b Example. Solve for Elev B.
 (
(
) (
)
)
 (
100
 = 1% Slope
)   1142.78 - ?
       98.00
																		

The elevation of B is 1141.80ft. How did we come up with that elevation? By use of basic algebraic procedures is how we came up with the elevation of 1141.80ft.

 (
-
 
Elev B = 1142.78
)98_  
100 

0.98 - Elev B = 1142.78

Elev B = 1142.78 - 0.98

Elev B = 1141.80ft

						c One way to visually conceptualize, in your mind, the formula is: if given a 1% slope, with it being a positive number, at 100’ out from where you are at, the elevation on that point is 1’ higher.

					2 Reports, Identify Object. One method we can put a slope to our PAD is, from the pulldown menu select Reports, Identify Object. Using the above 1141.80ft elevation, we will slope our PAD, -1.00% from east to west.

						a In the command line, select the northwest corner of the pad.

[image: ]

						b From the same command line, click Edit and with the Edit Point Dialog Box open change the elevation from 1142.78 to 1141.80 and click OK.

						c Once you click OK the software takes you back to the same command and now select the southwest corner of the PAD and change its’ elevation to the same 1141.80.

						d Note: To confirm that the PAD does have a -1% slope east to west, from the pulldown menu, perform a Reports, Geometry Inquiry by Segment Mode. In the Plan View pick the left-half of either the northern/southern line segment of the PAD.

[image: ]

						e Note: As with all elevation changes to your design, you must perform: DTM, Design, Yes on Delete Design Data?

						f Note: Earthwork Volume Computation results are updated along with any changes. From the pulldown menu, perform for verification: DTM, Earthwork Reports, Surface to Surface, First:EXGRNPTS, Second:PAD, OK.

[image: ]

(On CS #20)

TRANSITION:  Do you have any questions concerning using the Set method in civil drawings?

OPPORTUNITY FOR QUESTIONS:

1.  QUESTIONS FROM THE CLASS:  Answer students’ questions.

2.  QUESTIONS TO THE CLASS: If there are no more questions for me then I have some for you.

	a. What is the most critical procedure anytime and after you make elevation/slope changes to your design?

	ANSWER:  Update DTM, Design.

	b. State the Percent Slope Computation formula or equation?

	ANSWER:  Difference Elev A minus Elev B divided by the distance times one hundred equals percent slope.

TRANSITION: Now that we know the procedures in using the Draw Set Pad Method, let’s take a 10 minute break and after that we will discuss other aspects in finalizing our civil design plan production.

(On CS #21)

(Break 10 Min)

INTERIM TRANSITION:  Do you have any questions concerning using the Set method in civil drawings? Now we will discuss and demonstrate Civil Design Production.

INSTRUCTORS NOTE:
Introduce the following as a combination of Lecture / Demonstration discussion.

(On CS #22, #23)

4. CIVIL DESIGN PLAN PRODUCTION. (10 Min) With the 98’ by 98’ PAD design in its proper footprint per project specifications, you note that topographic features are inside or nearby the PAD. Also, the existing DTM contour lines run through the PAD. The production of a design plan needs to reflect the project site as to how it is going to look at completion.
	
INSTRUCTORS NOTE:
Switch presentation by opening the Trimble Terramodel survey software. Ensure all related files are available.

DEMONSTRATION.  (30 Min) Gather the students’ attention to the presentation/computer screen for a demonstration of Civil Design Production.

STUDENT ROLE:  Observe the Civil Design Production in the Trimble Terramodel.

INSTRUCTOR(s) ROLE:  Visually and verbally discuss and  demonstrate, aided by components of the Survey Set GP and handouts, Civil Design Production procedure using the Trimble Terramodel Software.

1.  SAFETY BRIEF:  No safety concerns with this class.

2.  SUPERVISION & GUIDANCE:  Ensure all students can see material being presented. 
DEBRIEF:  Now that I have demonstrated the Civil Design Production, you are now technically enabled to perform your capabilities in the Fleet Marine Force.

	a. Deleting Features. Delete all topographic and planimetric features in and around your civil design. From the pulldown menu, select Edit, Delete and pick all Records you know will not be in the site upon construction or project completion. Press OK.

[image: ]

	b. Matching Contours. Updating DTM contours to tie-in the PAD design elevations and slopes to the existing ground contours is an extremely easy procedure:

		(1) From the pulldown menu, select DTM, Merge Layers.

		(2) The Merge Layers Dialog Box appears in the Main Window Screen.

			(a) Outside Layer. From the Dropdown Arrow layer selection, select the EXGRNPTS Layer.

[image: ]

			(b) Inside Layer. From the Dropdown Arrow layer selection, select the PAD Layer.

			(c) Merged Layer. From the Dropdown Arrow layer selection, we will create a new layer by clicking New and for this lesson we will simply name this layer MERGE. Click OK.

[image: ]

				1 The points (existing and PAD design points) now match and have the same color.

[image: ]

					a Note: Since we will be updating our contours, go to the L Set button and Uncheck the Visible Status of the EXGRNPTS, EXGRNPTS_CON and EXGRNPTS_ICON Layers. Click OK.

		(3)	Updating Contours. We will now update the design plan’s contours. The procedure is the same as when you contoured your original Site Plan with one difference.

			(a) From the pulldown menu, select DTM, Generate Contours.

				1 In the command line, the DTM Layer we will now use for interpolation is the newly created MERGE Layer. Click OK.





				2 The PAD civil design plan’s contours now tie-in with the existing contours.

[image: ]

					a Note: The vertical contour line you see on the pad is due to the -1% slope we entered into the design. 

					b Note: You will need to clean up the drawing, like the contour lines running across the existing driveways, sidewalks, concrete pad by using the pulldown menu Edit, Delete Line Segment or by the Edit, Trim commands. 

					c Note: All minimum standards, such as: Legends, Notes, North Arrow, Bar Scale, etc. that are found in the civil site plan will also be similarly shown in your civil design plan (plot plan).






	d. 3D Visualizer. Below is the graphical representation of the 98’ by 98’ PAD design.

[image: ]

INTERIM TRANSITION: Do you have any questions before the practical application?

(On CS #24)

PRACTICAL APPLICATION:  (25.5 Hrs) These practical applications will challenge you in the creation of civil drawings. They will also reinforce knowledge learned in the discussions. The instructor will give you different scenarios of horizontal and vertical construction project specifications. 

PRACTICE: Create civil drawings using the methods discussed. 

PROVIDE-HELP:  Answer all questions the students may have. Walk around the classroom noting techniques and procedures students are utilizing.

SAFETY BRIEF:  No safety concerns with this class.

SUPERVISION & GUIDANCE:  Be sure to follow the step by step directions covered in your student outline and from the demonstration presented earlier.

DEBRIEF:  Now that you have learned how to create different civil drawings per project specifications, I am confident that you will be successful in providing these same tasks in the Fleet Marine Force.

(On CS #25)

TRANSITION:  Are there any questions at this time? 

OPPORTUNITY FOR QUESTIONS:

1.  QUESTIONS FROM THE CLASS:  Do you have any questions concerning Civil Design Plan Production? (Answer students’ questions.)

2.  QUESTIONS TO THE CLASS: If there are no more questions for me then I have some for you.

	a. What does a civil drawing plan show?

	ANSWER:  A civil drawing plan shows where the design(s) is going to be constructed.

	b. What is the need for merging layers?

	ANSWER:  To match and tie-in design elevation/slope to existing ground contours.

(On CS #26)

Summary:                                                (5 Min)

In this period of instruction we have covered different procedures in creating civil design drawings by use of the Trimble Terramodel software.  You have learned that civil design is not limited to horizontal construction projects. And that you can also translate vertical construction dimensions and input that into your site. Please turn in your IRFs and take a break.

REFERENCES:

Construction Drafting 				 					                         TM 5-581B

Drafting                                        ANSI A-A-52034A

Engineer Aid 3                                  NAVEDTRA 10696

Environmental Considerations in Military
Operations                                      FM 3-100.4

General Drafting                                FM 5-553

Operators Manual, Automated Integrated Survey
Instrument (AISI)                               TM 5-6675-332-10

Planning and Design of Roads, Airbases, and
Heliports in the Theater of Operations          FM 5-430-00-1,    
                                                Vol 1

Planning and design of roads, airfields, and
heliports in the theater of operations-
Airfield and Heliport design                    FM 5-430-00-2

TerraModel Users Manual                         OEM (TerraModel 
                                                Users Manual)
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