The equation of a vertical curve is
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The equation of alineis ¥y =ax +b
The equation of the line from PVC to PVl is ¥ = G1z
The equation of the line from PVIto PVTis y = Gz + by

+ G

$+G1 = $:0ay/:G1 m:Lay/:G2
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PVl is on the line from PVI to PVT, so
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So the line from PVI to PVT becomes y = Gaz + (G1 — G2) % G L ?
The equation of a line PO is ¥ = Gox + b1 assuming the slope is Go _ _
o PVC - Point of Vertical Curve
The tangent point is (2o, Yo) PVI - Point of Vertical Intersection
_G1+ G PVT - Point of Vertical Tangent
Yy =Go= L+ 2 a0+ Gy
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The denominatorin (*)is (Go — G1)(G1 — G2)(Go — G2)
The numeratorin (*)is  (Go — G1)(G1 — G2)* — (Go — G1)*(Go — G1) + (Go — G1)*(Go — Go)
= (G() — 1)(G2 + G2 —2G1Gy — G2 G% + 2GoG1 + G(Q] — GoGe — GoG1 + G1G2)
(Go — Gl)( G1G2 + GQG1 — GQGQ) - (GO - Gl)(GO - Gz)(Gl - GQ)
So: X =%
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