

CE 3401

Lecture 27
Vertical Curves

Lab 4

The goal for the lab this week will be to determine the vertical alignment of your road.  First you have to determine the existing ground profile from the topo map with your horizontal alignment superinposed. To do this pick elevations from the contours at the stations previously determined.  Use the elevation and stations to plot the existing ground profile and design profile as follows

. 
1.
Determine the range of elevations for your centerline.  Label the y-axis for elevation in feet. The x-axis should be in feet or stations
2.
Plot the existing elevations along the centerline of your road. Connect these points with a continuous line segments which will represent the existing ground profile.  

3.
Choose your grade for your first tangent line.  Pick successive grade lines by eye until you meet the end of the project .  Try to have the amount of cut equal the amount of filll.  Remember to check all sight distances!

4.
The intersection of two grade lines represents the PVI of the curve.  Determine the station of this PVI and record it for use later in your calculations. Remember not to exceed the maximum grade allowed for the functional class of the road. Design Criteria
5.
Use the grades establised in step 4 and calculate the required length of vertical curve Length of Crest or Sag VC   Repeat steps 3 and 4 as necessary for any and all other vertical intersections.

6.
Using your recorded values, calculate the PVC, PVT, and curve elevations at ALL stations along your curves.  The calculations should be in the following format.

	Point
	Station
	x
	Tangent

Elevation
	Offset


	Curve

Elevation
	1st

Diff
	2nd

Diff

	PVC
	24+44.11
	0.00
	450.00
	0.00
	450.00
	
	

	1
	25+00.00
	55.89
	450.00
	0.10
	450.10
	
	

	2
	26+00.00
	155.89
	450.00
	0.77
	450.77
	0.67
	

	3
	27+00.00
	255.89
	450.00
	2.07
	452.07
	1.30
	0.63

	4
	28+00.00
	355.89
	450.00
	4.01
	454.01
	1.94
	0.64

	5
	29+00.00
	455.89
	450.00
	6.58
	456.58
	2.57
	0.63

	6
	30+00.00
	555.89
	450.00
	9.78
	459.78
	3.20
	0.63

	PVT
	30+75.89
	631.78
	450.00
	12.64
	462.64
	
	


7.
Using your calculated Curve Elevations, plot your centerline of the road on your profile draw​ing.  Again, an extra layer specifically for this would be ideal, along with a different color.

8.
Label the PVT, PVC and PVI, along with the grades of each curve.

Useful Equations:
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  Note:  this is for a crest curve, s<L.
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  Note:  this is for a sag curve, s<L.

Remember that the road surface and the constructed grade is of a depth given earlier.  This needs to be taken into account when laying out the curves to better balance out the cut and fill quantities.

What I expect to be handed in includes the following:

1.
A memo entailing what you have set out to do and what you have accomplished.

2.
A detailed drawing of the existing ground and vertical profile of your centerline and the data for your proposed vertical curves (Sample Profile Drawing).
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