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INTRODUCTION                                        (10 Min)
         

1.  GAIN ATTENTION:  Now that you have learned how to establish project control, we will learn how to collect survey data.  Topographic maps are the most useful illustration tool used by Marine surveyors.

(Slide #1)

2.  OVERVIEW:  The purpose of this lesson is to introduce you with the knowledge necessary to successfully perform a topographical survey.
(Slide #2)

INSTRUCTOR NOTE
Have students read the learning objectives in their student outlines.


3.  INTRODUCE LEARNING OBJECTIVES:  

    A.  TERMINAL LEARNING OBJECTIVES:
(Slide #3)  
1.  Provided written project specifications, a survey set (G.P.), and references, establish a control traverse using optical equipment to guide horizontal and vertical construction project layouts to the third order of accuracy. (1361-SRVY-1004)

2.  Provided written project specifications, a survey set (G.P.), and references, establish a control traverse using Global Positioning System (GPS) equipment to guide horizontal and vertical construction project layouts to the third order of accuracy. (1361-SRVY-1009)

(Slide #4)
   B.  ENABLING LEARNING OBJECTIVE(S)

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1. Provided written project specifications, an S-6 total station, and references, initialize topographic collection, to collect planimetric and topographic field data per the references. (1361-SRVY-1005a)

2. Provided written project specifications, an S-6 total station, and references, measure and record observations, to collect planimetric and topographic field data to the third order of accuracy.
(1361-SRVY-1005b)

3. Provided written project specifications, an S-6 total station, and references, assign features to observations, to collect planimetric and topographic field data per the references. (1361-SRVY-1005c)

4. Provided written project specifications, an S-6 total station, and references, perform a surface scan, to collect topographic field data per the references. (1361-SRVY-1005d)

5. Provided written project specifications, an R-8 GPS surveying system, and references, initialize topographic collection, to collect planimetric and topographic field data per the references.(1361-SRVY-1010a)

6. Provided written project specifications, an R-8 GPS surveying system, and references, measure and record observations, to collect planimetric and topographic field data to the third order of accuracy. (1361-SRVY-1010b)

7. Provided written project specifications, an R-8 GPS surveying system, and references, assign features to observations, to collect planimetric and topographic field data per the references. (1361-SRVY-1010c)

8. With the aid of references, identify project site characteristics per the reference. (1361-SRVY-1010d)

(Slide #5)

4.  METHOD/MEDIA: This lesson will be presented by lecture, demonstration and practical application.  Actual item objects, computer slides and the dry erase board will be used as visual aids.

INSTRUCTOR NOTE
Explain Instructional Rating Forms to students.

5.  EVALUATION: The student must achieve a minimum of 80% on a closed book written examination and an open book performance evaluation covering the material in this lesson that will be administered at the end of this period of instruction and practical application. 

6.  SAFETY/CEASE TRAINING (CT) BRIEF:  No major safety concerns.  Students’ witnessing an unsafe act are to call cease training until the instructor has evaluated the situation and clears the classroom to resume training.

TRANSITION: Now that we have covered what will be taught in this class when and how you will be evaluated let’s talk about topographic surveying.
                                                        
BODY                                               (22Hr 45 Min)
(Slide #6)


1.  TOPOGRAPHIC DATA COLLECTION:  (1 HR 45 Min)  Topography is defined as the detailed mapping or charting of the features of a relatively small area, district, or locality.  Topographic maps show relief features or the surface configuration of an area.

(Slide #7)
	A.  Topographic Surveying

			(1) Purpose of Topography: One of the Marine surveyor’s most important task will be to provide construction site maps for planning purposes.  A detailed map of the area is an essential element that will allow project planners to accurately estimate equipment and man hour’s before the unit deploys.  The goal of the surveyor is to accurately depict pertinent terrain features.
(Slide #8-9)
			(2) Types of Data: Planimetric features are the features associated with manmade objects such as roads and buildings.  Topographic features are associated with the terrain such as hills and trees. (
Figure 1
: shows the TSCe Data Collector and some of the key components.
)
(Slide #10)

			(3) Digital Terrain Model (DTM): A digital terrain model is a computer generated representation of a portion of land.  DTM’s are generated by compiling the three dimensional data collected in the survey and assigning coordinates to each point.  Terramodel will allow surveyors to manipulate the DTM for planning purposes.
(Slide #11)

				(a) Contours are generated by connecting the 3D points into triangles.  Elevation differences are then computed along the lines of the triangles and corresponding elevations will be connected with contour lines.  This process is known as contour interpolation. (
Figure 1
: shows the TSCe Data Collector and some of the key components.
)
(Slide #12)

			(4) Features Types in the DTM: Terramodel uses two types of features for the DTM.

				(a) Line tupe features are mainly used for manmade objects such as roads and buildings.  Because  (
Figure 1
: shows the TSCe Data Collector and some of the key components.
)Terramodel draws the line in the order in which the points are collected, the rodman is responsible for correctly depicting these features.  Global codes will need to be assigned for the line control attributes.
(Slide #13)

				(b)  Point type features are generally used for single shot features such as manholes, trees, and most importantly ground shots.  These features may have blocks assigned in Terramodel to help illustrate the existing terrain.
(Slide #14)

			(5) Lines and Blocks: Lines and blocks are assigned to points through the use of Pcodes.  Different line types can be assigned to specific features.  For instance, a center-line linetype should be used to signify the center of a road or culvert.  Blocks are graphic representations of objects such as trees and manholes.  An example of a block is the letter  “MH” inside a circle.  This block represents a manhole and will be centered on the collected point.  Terramodel has a library of blocks and linetypes that may be assigned at the discretion of the surveyor.
(Slide #15)

				(a)  Most points collected will be 3D points.  Those elevations are used to interpolate the contours.  However, some Pcodes can be edited to omit the third dimension on a point or line feature.  This can be useful for shots taken on objects that have large elevation differences compared to the areas around it.

INTERIM TRANSITION:  Up to this point we have covered the purpose of topography, the types of data, the digital terrain model, feature types in the DTM, and lines and blocks.  Does anyone have any questions for me?

Instructor Note:
Allow students to ask questions and answer them.

If there are no more questions for me then I have some for you.
Question 1:  What are the 2 types of data?
Answer:  Planemetric and Topographic.
Question 2:  What is planemetric data?
Answer:  Things that are manmade.

At this time let’s take a 10 minute brake.

Before the brake we covered the purpose of topography the types of data now we are going to discuss how to collect the data. 

			(6) Conduct of Data Collection: The rodman and instrument operator will need to communicate during the topography to ensure the accuracy of the site map and to minimize mistakes associated with incorrect Pcodes.

				(a) The instrument operator can engage the autolock and the track modes to help speed the topography collection.  However, the operator will need to change the Pcodes in survey controller for each type of feature.  Global codes will allow the operator to manipulate line control attributes.

				(b) The rod person is an important member of the survey team when performing a radial survey.  It takes understanding and knowledge of the DTM to perform effectively as a rod person.  The accuracy of the site map will only be as good the locations of the shots taken.  For example, if a manhole is missed, the sewer-line, proper changes in terrain, the contours and earth compilations will not be accurate.  Different collection techniques exist for different features such as:
(Slide #16)

					1. Slopes and terrain.  Ground shots will be taken at changes in the terrain of greater than 2% or any major change of slope.  Since it may be difficult to determine 2%, the rod person should take shots on all noticeable changes in slope.
(Slide #17)

					2.  Ditches and Roads.  For roads, ditches, or utility lines, the shots necessary are:
			
						a. At the beginning of the feature.

						b. At a change in Vertical or Horizontal direction.

						c. On curves: the Point of Curvature, at least on point on the curve (POC), and the point of Tangency.

						d. At the end of the feature.
(Slide #18)

					3.  Trees and Tree Lines.  Not all trees will need to be shot.  However, trees greater than 12” in diameter and those requiring special care to remove need to be on the DTM.  The rod should be placed centered and as close to the tree as possible.  Wooded areas at the edge of the survey area can be shot as a line type feature.
(Slide #19)


					4.  Buildings.  Buildings are difficult because not all 4 corners can be seen.  However, if 3 of 4 corners can be seen, that is enough to plot the building out.  If only 2 corners can be seen, you have the following choices:

						a. Measure the buildings size (all sides) and support the dimensions with a sketch.

						b. Move the instrument to a new location so that another corner may be seen.
(Slide #20)

					5.  Ground Shots.  Ground shots will need to be collected in a grid pattern to attain a high level of accuracy.  The grid distance can be shortened for increased accuracy or lengthened for faster surveys.
(Slide #21)

			(7) Pcodes: Pcodes can be edited in Terramodel prior to or after the survey.  This allows the surveyor to customize their DTM’s and collect data for features not covered in the Terramodel library.
(Slide #22)

			(8) Perform a Surface Scan: Performing a surface scan is a fast way to calculate the changes in elevation of ground shots in an open area.  You can perform a surface scan with the S-6 by:
				(a) Perform station setup
				(b) From the Survey menu, select Surface Scan
				(c) Enter the Start point name and code if              				    necessary
				(d) In the Method field, select a measurement 					    method
				(e) Define the area for the scan and grid 						    interval
				(f) Tap the Trimble functions button and set the 					    EDM measurement method (TRK) is fastest)
(Slide #23)

			
INTERIM TRANSITION:  In this lesson we have covered collecting topographic data.  We have discussed the purpose of topograghy, the types of features, the DTM, data collection techniques and Pcodes.  Are there any questions?  If there are no more questions for me I have some for you.

Question 1: When dealing with a radial or topographic survey, what are the two types of data you would want to collect? 

Answer:  Planimetric, and Topographic

Question 2:  Describe what planimetric and topographic data are?

Answer:  Planimetric data is manmade structures and topographic is naturally occurring features

Question 3:  As a general rule ground shots should be taken when there is a change in slope greater than what?

Answer”  2%

At this time we are going to go ahead and take a 10 minute break.  After the break I will demonstrate how to prepare the instrument for data collection.

Before the break we talked about how to set the instrument up for data collection and how to perform a surface scan.  Now I will demonstrate both to you.

Demonstration.  (1Hr) The purpose of this part of the lesson will be to familiarize the students with how to use survey controller while performing a radial survey and how to perform a surface scan.  This will take 60 minutes and require 1 instructor per 4 students.
STUDENT(S) ROLE:  The students will be required to follow the instructor along in their student outlines.
INSTUCTORS ROLE:  The instructor is required to set the survey styles in survey controller for topographic survey.
1.  Safety Brief:  No major safety concerns.  Students witnessing an unsafe act, are to call a cease fire until the instructor has evaluated the situation and clears the classroom for training.
2.  Supervision and Guidance:  Students who do not understand will have to be remediated until all the students are able to the survey styles in survey controller for topographic surveying.
3.  Debrief:  Inform students of items of concern.  Ensure that they know to come to the instructor for any questions.

1.  INSTRUMENT SET UP FOR DATA COLLECTION.

	a. Perform station set up
	b. From the main menu select Survey “Topo”
	c. Enter a value for the start point 
	d. Enter in the target height
	e. Tap start

2.  PERFORM A SURFACE SCAN

	(a) Perform station setup
	(b) From the Survey menu, select Surface Scan
	(c) Enter the Start point name and code if              			 necessary
	(d) In the Method field, select a measurement 					 method
	(e) Define the area for the scan and grid 						 interval
	(f) Tap the Trimble functions button and set the 					 EDM measurement method (TRK) is fastest)

(Slide #24)

Interim Transition:  At this time explain to the students the area that they will be surveying, ask them if they have any questions.  Have them take the gear down to the training area and set up on the previously established control point and begin a radial survey.

INSTRUCTOR NOTE
Introduce the following practical application.
	
Practical Application.  (20Hr) The purpose of this block of the lesson is to allow the students time behind the instrument conducting a radial survey.  It requires one instructor per two students and should take twenty hours.
STUDENT(S) ROLE:  The students are to conduct a topographic survey.
INSTRUCTOR(S) ROLE:  The instuctor needs to ensure that the students understand the operation of the instrument and the method in which to collect data.  The student to instructor ration for this is 2 to 1.
1.  Safety Brief:  Students will need to dress appropriately for the weather.  They will need to have their canteens, sun-block and bug repellent.  There is no running or horseplay in the training area.
2.  Supervision and Guidance:  Ensure that the students know how to perfom a topographic survey.
3.  Debrief:  Ask the students for feedback, what worked and what didn't.  Ask them how they can improve and provide suggestions for improvement.

Instructor Note:  Have the students take breaks as needed on their own during the PA time.


Transition:  Are there any questions about topographic data collection”  If there are no more questions I have one for you.  
Question:  What is the purpose of topographic data collection?
Answere:  To provide constructionsite maps for planning purposes.

(Slide #25)
                                                        
Summary:                                                (5Min)
In the lesson we have covered Collecting Topographic Data.  We have discussed the purpose of topograghy, the types of features, the DTM, data collection techniques and Pcodes.  You have had a demonstartion, and conducted your own survey.  With this information I am confident that you will be able to sucessfuly conduct a radial survey. At this time if you have an IRF please complete it and pass it forward.

(Slide #26)
Take a ten minute break.
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