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CEST 50B Plane Surveymg
Horizontal Curves
f’"“ ~  Elements of theCompound Curve and Layout
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CEST 50B Plane Surveying
Horizontal Curves '
Elements of the Reverse Curve and Layout
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Elements of Tangent Offset
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SAG CURVE

SUMMIT CURVE

TYPES OF A VERTICAL CURVE
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SAG CURVE
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R=(GRADE OUT — GRADE IN)
| R=(+) FOR SAG CURVE
PVI R=(-) FOR SUMMIT CURVE

SUMMIT CURVE =

: FLEMENTS OF A VERTICAL CURVE



FLEMENTS OF A VERTICAL CURVE
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CEST 50B PLANE SURVEYING 5 hond et
Horizontal Curves: R _ % o
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"Dy ——— (Degree of Curvature-Arc Definition)
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D, = 2[sin" (50/R)] (Degree of Curvature-Chord Definition)
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LC=2R(sin(a2) P
T =R tan (A2)

E =T tan (A/4) or E=R( 1 -1
cos (A/2)

M=R[1-cos(A2)] or M=Ecos(A/2)

8 = _arc (A2) (Deflection Angles)
L

c=2Rsind (Subchords)

Tangent/Offset Equations: (Horizontal Curves)
X=R-V(R*-Y?

Y = V2RX - X?

Vertical Curves:

ELy = Elgy + g,X + (RI2)X?

_ (92-91)

R= (Rate of Change)

Xg = = (Distance to Low/High Point)
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VERTICAL CURVE EQUATIONS _ § /y / . = —
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1. To compute the Elevation of a point on the vertical curve. o -
. b[;L =) i
ELx = ELgvc + g1(X) + [ (92~ g1) / 2L] X* ‘

Where:
EL, = Elevation of a point “xX” feet from BVC

Elgyc = Elevation of the BVC _

X = distance from the BVC to the point on the curve (PT Sta — BVC Sta)
- g1+ = Grade in (decimal form)

g2 = Grade out (decimal form)

L = Length of the Vertical Curve

2. To compute the distance from the BVC to the High or Low Point (X,) of a vertical
curve.

(g1) L

(91-92)

(Xo) =

Where: : '
X, = distance from the BVC to the High or Low point on the curve

g4 = Grade in (decimal form)
g = Grade out (decimal form)

L. = Length of the Vertical Curve

3. To compute the Sta of the High or Low Point of a vertical curve
High or Low Point Sta = BVC Sta + (X,)
4. To compute the Elevation of the High or Low Point (ELx,) of a vertical curve.

ELxo = ELgvc + g1(Xo) + { (92 — @4) / 2L} (Xo)?

Where:
ELx, = Elevation of the High or Low point on the curve

Elgyc = Elevation of the BVC

X = distance from the BVC to the point on the cuive (PT Sta — BVC Sta)
g1 = Grade in (decimal form)

g> = Grade out (decimal form)

L = Length of the Vertical Curve



