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Problem #26 
Given:  A 900’ vertical curve with 
  VPI = 39+50 and with 
   Elevation = 181.88 

G1 = 0.0200 ft/ft (or 2.00 %) 
  G2 = -0.0300 ft/ft (or -3.00 %) 

Formulae: h = (G2 – G1)L / 8 

  V = h (2d / L)2 
  s = (Y1 – Y2) / (X1 – X2) 

Find:  VPC and VPT station and elevation 
  Elevation at 39+50, 38+00 and 42+00 
 

 
Definitions:  
VC = Vertical Curve = how CL  changes Grade (or slope) if a curve is used.  Instead of specifying 

the two ends of the vertical curve, it will usually have a given (horizontal) length (900’ VC), 
half of which will be each direction from the VPI.   

VPI = Vertical Point of Intersection of the tangents to a vertical curve.  This point will be in the 
middle of the curve.   

VPC = Vertical Point of Curve, the point on CL  where a vertical curve begins 
VPT = Vertical Point of Tangent, the point on CL  where a vertical curve ends 
L = Horizontal Length of the vertical curve (not the arc length). 
h = the vertical distance from the VPI to the curve (at the midpoint) 
G1 & G2 are the grades (slopes) of the two tangents that intersect at the VPI  
V is the vertical offset from one of the tangents at a given distance d on the curve 
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Solutions: 
First find the stations of both ends of the curve.  Stations are always measured on the horizontal 
plane, not along the slope of the roadway. 
VPC = VPI – L / 2 = 39+50 – 900’ / 2 = 3950 – 450’ = 35+00 = VPC 
VPT = VPI + L / 2 = 39+50 + 450’ = 44+00 = VPT 

Then find the elevations of both ends of the curve using the slope formula, working forward and 
backward along the tangents from the VPI, using the definition, slope equals change in elevation 
over change in distance. 
s = 0.02 = (ElVPI – ElVPC) / (VPI – VPC) = (181.88’ – ElVPC) / (39+50 – 35+00), so 
0.02 x 450’ = 181.88’ – ElVPC, and  
ElVPC = 181.88’ – 0.02 x 450’ = 181.88’ – 9.00’ = 172.88’ = ElVPC 

s = – 0.03 = (ElVPT – ElVPI) / (VPT – VPI) = (ElVPT – 181.88’) / (44+00 – 39+50) = 
– 0.03 = (ElVPT – 181.88’) / 450’, and  
ElVPT = 181.88’ –0.03 x 450’ = 181.88’ – 13.5’ = 168.38’ = ElVPT 

Note: Check these two elevations to make sure that they are correctly above or below the VPI. 

Next, find h. 
h = (G2 – G1)L / 8 = (–0.03 – 0.02) x 900 / 8 = –0.05 x 900 / 8 = –5.625 = h 
So the elevation of the curve at 39+50 = 181.88 – 5.625 = 176.255 = El39+50  
Now find the elevations at the other required points, 38+00 and 42+00. 
First find V 
V = h (2d / L)2 = –5.625 x (2 x (3800 –3500) / 900)2 = –5.625 x (2 x 300 / 900)2 =  
–5.625 x (600 / 900)2 = –2.50 = V38~  
This is the distance below the 2% tangent, so the elevation on this tangent at 38+00 must be 
determined. 
ElVPC + G1 x (3800 – 3500) = Tangent El @ 38+00 = 172.88 + 0.02 x 300 = 172.88 + 6.00 = 
178.88 = Tangent El38~ 
Then V is added to this, so 
El @ 38+00 = 178.88 + (– 2.50) = 176.38 = El38~ 

Similarly at 42+00 
V = h (2d / L)2 = –5.625 x (2 x (4200-3500) / 900)2 = –5.625 x (1400 / 900)2 = –13.611 = V42~ 
ElVPC + G1 x (4200 – 3500) = Tangent El @ 42+00 = 172.88 + 0.02 x 700 = 172.88 + 14.000 = 
186.88 = Tangent El42~ 

And El @ 42+00 = 186.88 + (– 13.61) = 173.27 = El42~ 

Note that both stations were solved from the VPC. They may also be solved from the VPT, using 
G2 as the line being calculated from. 

So for 42+00 

V = h (2d / L)2 = –5.625 x (2 x (4400-4200) / 900)2 = –5.625 x (400 / 900)2 = -1.11 = V42~ 
ElVPT - G2 x (4400 – 4200) = Tangent El @ 42+00 = 168.38 – (–0.03) x 200 =  
168.38 + 0.03 x 200 = 168.38 + 6.00 = 174.38 = Tangent El42~ 

And El @ 42+00 = 174.38 + (– 1.11) = 173.27 = El42~ 

This actually is a good way to check the elevation, by calculating it from both ends. 
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