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Highway Curves 

Highway curves design and layout is an important application of surveying in civil engineering. Through this project you will design, check, and layout a horizontal and a vertical curve. To keep a record of the existing site condition before construction, you will also produce a topographic map of the site. The project will consist of four jobs: horizontal curve design and layout, vertical curve design and layout, topographic map measurement and production, and laser leveling. 



Horizontal Curve 

A horizontal curve is to be constructed on the grass area of site (1) of the previous project. Design, stakeout, and check out the surveying works. Curve radius is 355 ft, intersection angle is 64o 33' 04", station of PI is 43+23.15. You will be given the location of PI and the direction to PC. Your goal is to stakeout the curve at 1/5 station, and check point positions by measuring the cords between all successive points. 

The method to be used is “deflection angles with a total station” as discussed in lectures. Given R, I, station and location of PI, and direction of PC, compute T, station of PC, length of cords and deflection angles assuming your instrument on PC. Use "Wolfpack" to compute the curve data. Choose "horizontal Curves, arc definition" from the program menu. Enter the values for: I, R, and the station of PI. Make sure to choose option (4) for total chord method, and to change the "station distance" to 20. The program will compute all the data you need to stakeout the curve. You are not allowed to compute the curve manually.

Setup your instrument on PI and locate PC, and PT. Setup your instrument on PC and locate the necessary points. To check your work, measure the distance between the two positions you located for PT: from PI and from PC, consider that distance your closing error. Also, measure the distance between the successive curve points and compare these distances to a computed value. 

 To do that job, you will need: total station, prism, prism pole, tripod, plumb line, at least 22 markers, marking tape, and a measuring tape. 

There is no need for a field notebook. If you decide to use one, the heading of table of observations will be: 

	Station
	Total Cord 
	Total Def.
	Curve Data 




Vertical Curve 

A 400 ft equal tangent parabolic vertical curve is to be constructed on area (3) of the last project. You are given the BVC location, station (65+45.27), and elevation (84.26 ft). Initial grade is +4% and final grade is -2.6%. You are also given the direction to EVC. Your goal is to design, stakeout, and check that vertical curve. 

Compute the curve using "Wolfpack". Enter the grades as +4, and -2.6. Change the station distance to 20 ft. You will need to compute the VPI station and elevation to provide it to the software. The output is all the data you need to stakeout the curve, which includes the station and elevation of the highest point. 

To stakeout the curve, mark point locations by steel pins. Since the length of the pins is limited, pin tops will not be at the proposed curve elevations. Instead, locate the points with the pins and measure the elevations of the tops of the pins. Make sure to construct a table in the field notebook to record the offset of each pin top from the proposed elevation. Knowing the pin top elevation and its offset from the design level is good enough to stakeout the curve. 

Points are to be located at 1/5 station, in addition to the EVC and the highest point on the curve. To check the accuracy of the work, assuming that the BVC is a benchmark construct a leveling loop that starts and ends at the BVC and passes by highest point and EVC. Compute the adjusted elevations of the highest point and EVC. The difference between the adjusted elevations and the computed elevations of the points is your closing error. 

To do that job, you will need a level, a tripod, a stadia rod, at least 22 markers, marking tape, and a measuring tape. 

Your table of observations heading is as follows:

	Station
	BS
	IS
	FS
	Elevation
	Elevation Offset 


For the leveling loop, use a table similar to the one you used in the leveling lab. Use the three-wire leveling method in doing and adjusting the differential leveling loop. 



Topographic Mapping 

To keep a record of the site before construction, a topographic map is to be constructed. Each group will map the site of their previous project. Occupy a control point with a total station and measure distances and angles to all the features around the site. Draw a map of 1in: 20 ft. Maps are drawn either manually on a sheet of myler, or automatically using a computer on any kind of paper to a smaller scale to fit the paper if necessary. For contour lines, use the grid information you collected during the previous project.

The sites to be mapped are larger than the first project sites. Site (1) will include all the area between the fountain and Stevens way in the north south direction, and between the bushes in the east west direction. Site (2) will include the whole theater area between the bushes. Area (3) will extend from point 20 to 400 feet in the north south direction, and will include the area between the bushes in the east west direction. Contour lines for the areas not covered before could be assumed as extensions to the previous contours and need not to be surveyed. 

All non-moving objects are to be mapped. The more details you include in the map, the better it looks and the higher the grade you get. Objects to be mapped are as big as buildings and trees and as small as sprinkler heads. Fences, bushes, grass, roads, sewers, and control points are other examples. Detailed sketches are critical to the construction of good maps and to avoid any confusion. It is a good idea to keep the right hand page of the field notebook for sketches only. 

To do that job, you will need a total station, a prism, a prism pole, a tripod, a plumb line, and a measuring tape. 

The heading of table of observations is as follows: 

Instrument on point:------ 

	Target
	Horizontal Reading 
	Horizontal Distance
	Remarks 


Give the targets descriptive names. In the remarks column you can include a remark about each target. For example: a tree kind, southeast corner of such building, control point, and so on. The map should include all the elements discussed in the Topographic Surveying lecture. 



Laser Leveling {optional}

Due to safety precautions, the laser level will be used indoors. Set up the laser level at the intersection of the corridors in the first floor of More Hall. The level of the laser beam should be above any possible eye level. Do not expose your eyes to the laser beam. Your goal is to layout the vertical curve using the laser level by marks on the wall. No need for any further computations since you will be laying out the same vertical curve. 

The elevation of the BVC is the same as in the vertical curve section and the point itself will be assigned to you in the lab. The curve will be marked along the eastern wall of the hallway. After you setup the laser level, place the rod on the BVC and determine the elevation of the laser beam. Knowing the elevation and distance of points of interest, mark them on the wall using a green marking tape. Since the curve is longer than the wall, you will layout only a portion of the curve.

To check the work done, measure the elevation of the marks on the wall and compare them to the theoretical elevations. You will do that using a regular automatic level. No adjustment is required. The difference between the actual elevation and the design elevation at each point is your closing errors. Values of the closing errors are the results of that section.



Construction Site Tour 

In addition to the above-mentioned tasks, we may take a tour of a construction site. The tour guide will mainly explain the surveying works involved in the project. You are expected to participate in the tour, interact with the tour guide, and ask about any point you do not understand. Information provided in the tour are considered part of the class material, and could be the subject of a question in any exam. 



Job Assignments 

Each lab will consist of two parts. If a group is waiting for the instrument you are using in part 1 of the lab, you have to give it back by half the lab period. If you cannot finish a task by the specified time, you may finish it during another lab. 

	Group
	Week 1
	Week 2
	Week 3

	1
	Mapping
	H.C
	V.C

	2
	Mapping
	V.C
	H.C

	3
	H.C.
	V.C
	Mapping

	4
	V.C
	Mapping
	H.C

	5
	V.C
	H.C
	Mapping




What to Submit 

You are expected to submit 

· A professionally produced report. 

· A topographic map of your site. The map will either be hand-drawn with ink on myler, or generated using a computer and plotted on normal paper. 

· The report and the map are due one week after the field work is completed.

