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CURVE FORMULAS 

 1. Radius:  
R
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 2. Degree of Curve: 
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 3. Tangent  
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 4. Length of Curve: 
L   100  
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Figure A-2     Right Triangle

Oblique Triangles:

Sine Law:

a  b  c
= =

sin A sin b sin c

Right Triangles:

sin A  =

cos A  =

tan A  =

c    =    a    +   b2 2 2

a
c
b
c
a
b

Trigonometric Formulas
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Cosine Law: 

a2 = b2 + c2 - 2bc cos A 

b2 = a2 + c2 - 2ac cos B 

c2 = a2 + b2 - 2ab cos C 
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Figure A-3 Oblique Triangle
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Given the X and Y coordinates of points A and B above, the length (LAB) and azimuth (aAB) of line AB can be 
computed with the following formulas: 

 

   L XB XA 2 YB YA 2
AB      

 

a AB 



TAN
XB XA

YB YA
1  

 

There are many other equations for coordinate geometry calculations but those given above are used most 
often. 

 

B
(XB,  YB)

A
(XA,  YA)

70


	Roadway Standards
	FDM Main Page
	Table of Contents w/Updates
	FDM Chapter 9  Surveying and Mapping
	Sections 1 - 75
	Section 9-1  Introduction
	9-1-1  General
	9-1-5  Description of Surveys
	9-1-10  Automation Links to Surveys
	9-1-15  Need for Accuracy

	Section 9-5  Policies
	9-5-1  Preservation of Survey Monuments
	9-5-5  Right-of-Way Monumentation
	9-5-10  Standard Geodetic References
	9-5-15  Requests for Photogrammetric Products and Services

	Section 9-10  Public Relations
	9-10-1  Public Contacts
	9-10-5  Entry and Operations on Private Land
	9-10-6  Surveys or Inspections on Railroad Right-of-Way
	9-10-10  Property Damage Settlement Agreement

	Section 9-20  Spatial Reference Systems
	9-20-1  General
	9-20-5  The Public Land Survey System
	9-20-10  The National Spatial Reference System (NSRS)
	9-20-15  Horizontal Datums
	9-20-20  Vertical Datums
	9-20-25  Coordinate Systems
	9-20-26  Wisconsin State Plane Coordinate System
	9-20-27  Wisconsin County Coordinate System
	9-20-28  Wisconsin Coordinate Reference System
	9-20-30  Coordinate Transformation
	9-20-35  Combination Factor Selection
	9-20-40  Grid/Ground Coordinate Conversions

	Section 9-25  Monumentation
	9-25-1  Perpetuation of Landmarks
	9-25-5  Control Monumentation
	9-25-6  Right of Way Monumentation
	9-25-10  Engineering Survey Monuments

	Section 9-35  Horizontal Control - Traverse
	9-35-1  When Used
	9-35-5  Classification, Standards and Specifications
	9-35-10  Horizontal Control Data Base
	9-35-15  Field Reconnaissance
	9-35-20  Field Procedures - Distance Measurement
	9-35-25  Field Procedures - Angle Measurement
	9-35-30  Computations
	9-35-35  Monumentation Required

	Section 9-40  Vertical Control
	9-40-1  When Used
	9-40-5  Classification, Standards and Specifications
	9-40-10  Vertical Control Data Base
	9-40-15  Field Reconnaissance
	9-40-20  Field Procedures
	9-40-25  Computations
	9-40-35  Monumentation

	Section 9-43  Planning and Scheduling
	9-43-1  Minimum Data Requirements
	9-43-5  Survey Time Frame

	Section 9-45  Geospatial Projects
	9-45-1  General
	9-45-5  Aerial Imagery Products
	9-45-10  Aerial Photogrammetry Products
	9-45-15  Aerial Photogrammetry Work Flow
	9-45-20  LiDAR Products
	9-45-25  LiDAR Work Flow
	9-45-30  Unmanned Aircraft Systems (a.k.a. UAS, UA, UAV, Drones)
	9-45-35  Ground Control
	9-45-40  Computation, Documentation & Distribution

	Section 9-50  Alignments - Reference Line With Stationing
	9-50-1  When Used
	9-50-5  Standards and Specifications
	9-50-10  Field and Office Reconnaissance
	9-50-15  Field Procedures
	9-50-20  Alignment Computation
	9-50-25  Monumentation Required

	Section 9-55  Drainage Structure Surveys
	9-55-1  Introduction
	9-55-5  Field Procedures
	9-55-10  Computations
	9-55-15  Monumentation Required

	Section 9-60  Structure Surveys
	9-60-1  Introduction
	9-60-5  Field Procedures
	9-60-10  Monumentation Required

	Section 9-65  Cross Sections/Digital Terrain Models (DTMs)
	9-65-1  Introduction
	9-65-5  Field Procedures
	9-65-10  Monumentation Required

	Section 9-70  Topography
	9-70-1  Introduction
	9-70-5  Field Procedures
	9-70-10  Data Destination, Formats, ETC.

	Section 9-75  Right-of-Way
	9-75-1  Introduction
	9-75-5  Field Procedures


	Section 9-80  Appendix
	9-80-1  Glossary
	9-80-5  Survey Mathematics
	Attachment 5.1  Curve Formulas
	Attachment 5.2  Trigonometric Formulas
	Attachment 5.3  Cosine Law - Oblique Triangle
	Attachment 5.4  Coordinate Geometry



