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Topics to be Covered...Topics to be Covered...

Elements of an AlignmentElements of an Alignment
Tangent SectionsTangent Sections
StationingStationing
Station EquationsStation Equations
Simple CurvesSimple Curves
Spiraled CurvesSpiraled Curves

Use of Spirals in RightUse of Spirals in Right--ofof--Way DescriptionsWay Descriptions

Topics to be Covered...Topics to be Covered...

Sample ProblemsSample Problems
Given 3 Alignment Points Given 3 Alignment Points –– Compute R/W Compute R/W 
Intersect Property Line with SpiralIntersect Property Line with Spiral
The Algoma PuzzleThe Algoma Puzzle

AlignmentsAlignments

Alignment Point NomenclatureAlignment Point Nomenclature

P.I. = Point of Intersection P.I. = Point of Intersection (of Tangents)(of Tangents)

P.O.S.T. = Point on SemiP.O.S.T. = Point on Semi--TangentTangent
P.O.T. = Point on TangentP.O.T. = Point on Tangent

StationingStationing

Stationing is the assignment of a value Stationing is the assignment of a value 
representing the distance from some representing the distance from some 
arbitrary starting point along an alignment.  arbitrary starting point along an alignment.  
A Station is a linear distance of 100 feet A Station is a linear distance of 100 feet 
along a described alignment.along a described alignment.
Expressed as numbers of Stations (100 foot Expressed as numbers of Stations (100 foot 
units) PLUS the number of feet and units) PLUS the number of feet and 
decimals less than 100.decimals less than 100.
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StationingStationing

Example: A point on Alignment “L3” that is Example: A point on Alignment “L3” that is 
99,430.12 feet from the beginning of the 99,430.12 feet from the beginning of the 
alignment would be designated as “L3 alignment would be designated as “L3 
994+30.12”994+30.12”
To perform math with Stationing, the “+” To perform math with Stationing, the “+” 
can be dropped and the distance treated as can be dropped and the distance treated as 
feet.feet.

Station EquationsStation Equations

It is impossible to maintain continuous It is impossible to maintain continuous 
stationing on alignments for the life of a stationing on alignments for the life of a 
highway.  When highways are realigned, the highway.  When highways are realigned, the 
original stationing no longer fits the newly original stationing no longer fits the newly 
lengthened or shortened alignment, and lengthened or shortened alignment, and 
station equations have to be inserted to station equations have to be inserted to 
create a GAP or OVERLAP in the new create a GAP or OVERLAP in the new 
stationing.stationing.

Station EquationsStation Equations

Example:Example:

993+51.67 P.T. 993+51.67 P.T. BkBk ==
993+55.61 P.O.T. Ah993+55.61 P.O.T. Ah

This Equation adjusts the stationing at the This Equation adjusts the stationing at the 
P.T. to deal with a gap of 3.94 feet.P.T. to deal with a gap of 3.94 feet.

EQUATION
Circular CurvesCircular Curves

Circular CurvesCircular Curves Circular CurvesCircular Curves
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Circular CurvesCircular Curves Circular Curve FormulaCircular Curve Formula
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Curve Point NomenclatureCurve Point Nomenclature

P.O.C. = Point on CurveP.O.C. = Point on Curve
P.C. = Point of CurvatureP.C. = Point of Curvature
P.T. = Point of Tangency P.T. = Point of Tangency (Spiral/Curve to Tangent)(Spiral/Curve to Tangent) Spiral CurvesSpiral Curves

Spiral GeometrySpiral Geometry What is a Spiral?What is a Spiral?

►►It is a Transition CurveIt is a Transition Curve
►►In Simple Terms, a Spiral is a Curve whose In Simple Terms, a Spiral is a Curve whose 

Radius keeps getting shorterRadius keeps getting shorter
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Spiral DefinitionSpiral Definition

The Standard Highway Spiral is a The Standard Highway Spiral is a 
curve whose degree varies directly as curve whose degree varies directly as 
its length, beginning at infinity at the its length, beginning at infinity at the 
P.S. and reaching a degree of curve P.S. and reaching a degree of curve 
equal to the circular curve at the equal to the circular curve at the 
P.S.C.P.S.C.

Why Use Spirals?Why Use Spirals?

►►They Provide a Smooth Transition between They Provide a Smooth Transition between 
Tangents and CurvesTangents and Curves

►►The Natural Path of a Vehicle Entering a The Natural Path of a Vehicle Entering a 
Curve is to Drive a SpiralCurve is to Drive a Spiral

►►They also Provide a Location for Developing They also Provide a Location for Developing 
SuperelevationSuperelevation

►►In ODOT all Curves of 1 Degree or Sharper In ODOT all Curves of 1 Degree or Sharper 
Shall be SpiraledShall be Spiraled

SuperelevationSuperelevation

►►Forces Acting on a Vehicle Negotiating a Forces Acting on a Vehicle Negotiating a 
Curve:Curve:

►►GravityGravity
Towards the Center of the EarthTowards the Center of the Earth

►►Centrifugal ForceCentrifugal Force
Towards the Outside of the CurveTowards the Outside of the Curve

►►Torsional or Rotating ForceTorsional or Rotating Force
Resultant Force Caused by Tire Friction Resultant Force Caused by Tire Friction 
Preventing the Side Slip due to the Centrifugal Preventing the Side Slip due to the Centrifugal 
ForceForce

SuperelevationSuperelevation

►►The Sharper the Curve the Greater this The Sharper the Curve the Greater this 
Resulting Rotating ForceResulting Rotating Force

►►To Minimize this Adverse Effect Roadways To Minimize this Adverse Effect Roadways 
are Superelevated (Banked) Through Curvesare Superelevated (Banked) Through Curves

►►The Superelevation is Designed such that The Superelevation is Designed such that 
the Road Surface is Near Perpendicular to the Road Surface is Near Perpendicular to 
the Resultant Force of Gravity and the Resultant Force of Gravity and 
Centrifugal InertiaCentrifugal Inertia

SuperelevationSuperelevation

►►In Order to Transition From a Flat Roadway In Order to Transition From a Flat Roadway 
to a Fully Superelevated Section and Still to a Fully Superelevated Section and Still 
Maintain the Balance of Forces, the Maintain the Balance of Forces, the 
Sharpness of the Curve Must Begin at Zero Sharpness of the Curve Must Begin at Zero 
and Increase Steadily Until Maximum and Increase Steadily Until Maximum 
Superelevation is ReachedSuperelevation is Reached

►►This is Precisely What a Spiral Curve DoesThis is Precisely What a Spiral Curve Does
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Spiral GeometrySpiral Geometry

Spiral Point NomenclatureSpiral Point Nomenclature

S.P.I = Intersection of Spiral TangentsS.P.I = Intersection of Spiral Tangents
P.S. = Point of Spiral P.S. = Point of Spiral (Tangent to Spiral)(Tangent to Spiral)

P.S.C. = Point of Spiral to CurveP.S.C. = Point of Spiral to Curve
P.C.S. = Point of Curve to SpiralP.C.S. = Point of Curve to Spiral
P.R.S. = Point of Reversing SpiralsP.R.S. = Point of Reversing Spirals
P.S.S. = Point of Spiral to SpiralP.S.S. = Point of Spiral to Spiral
P.O.S. = Point on SpiralP.O.S. = Point on Spiral

Spiral NomenclatureSpiral Nomenclature

TT∆∆ = Deflection Angle of the Tangents at the P.I.= Deflection Angle of the Tangents at the P.I.
S = Central Angle of the whole SpiralS = Central Angle of the whole Spiral
I = The Angle from any point on the Spiral I = The Angle from any point on the Spiral 
between the Tangent at that point and the Chord between the Tangent at that point and the Chord 
from that point to the P.S.from that point to the P.S.
i = The Angle between the Tangent at the P.S. i = The Angle between the Tangent at the P.S. 
and the Chord from the P.S. to any point on the and the Chord from the P.S. to any point on the 
Spiral (or the Deflection Angle to any point on the Spiral (or the Deflection Angle to any point on the 
Spiral).Spiral).

Spiral NomenclatureSpiral Nomenclature

TTSS = The Semi= The Semi--Tangent distance of the Tangent distance of the 
spiraled curve; distance from the P.I. to the spiraled curve; distance from the P.I. to the 
P.S. or P.T.P.S. or P.T.
EESS = External Distance; shortest distance = External Distance; shortest distance 
from the P.I. to the curve assemblyfrom the P.I. to the curve assembly
C = The Chord from the P.S. to the P.S.C. C = The Chord from the P.S. to the P.S.C. 
or the P.C.S. to the P.T.or the P.C.S. to the P.T.
D = The Degree of the central circular curveD = The Degree of the central circular curve

Spiral NomenclatureSpiral Nomenclature

LLSS = The Length of the Spiral from the P.S. = The Length of the Spiral from the P.S. 
to the P.S.C. or P.C.S. to the P.T.to the P.S.C. or P.C.S. to the P.T.
a = The rate of increase in Degree of Curve a = The rate of increase in Degree of Curve 
per Station along the Spiralper Station along the Spiral
d = The Degree of Curve at any given point d = The Degree of Curve at any given point 
on the Spiralon the Spiral
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Spiral FormulaSpiral Formula
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Spiral FormulaSpiral Formula
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Spiral FormulaSpiral Formula
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Spiral SegmentsSpiral Segments

►► These are Used When Transitioning Between 2 These are Used When Transitioning Between 2 
Circular Curves of Substantially Different Circular Curves of Substantially Different 
Degree of CurvatureDegree of Curvature
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Offset SpiralsOffset Spirals

►► The Offset Spiral is NOT Truly Related to the The Offset Spiral is NOT Truly Related to the 
Standard Highway SpiralStandard Highway Spiral

Spirals in R/W DescriptionsSpirals in R/W Descriptions

EXAMPLE                                                   
CENTER LINE WITH UNEQUAL SPIRALS

Beginning at Engineer’s center line Station “JR”10+000.000, said station 
being 500.367 meters North and 241.953 meters East of the Northeasterly 
corner of the John Pool D.L.C. No. 60, Township 1 North, Range 2 West, 
W.M.; thence South 13° 20′ 33″ East 226.814 meters; thence on a spiral 
curve right (the long chord of which bears South 10° 03′ 55″ East 114.849 
meters) 115.000 meters; thence on a 335.000 meter radius curve right (the 
long chord of which bears South 7° 12′ 43″ West 124.628 meters) 125.358 
meters; thence on a spiral curve right (the long chord of which bears South 
25° 54′ 54″ West 139.728 meters) 140 meters; thence South 29° 54′ 15″
West 252.624 meters; thence on a spiral curve left (the long chord of which 
bears South 26° 11′ 31″ West 139.765 meters) 140.000 meters; thence on a 
360.000 meter radius curve left (the long chord of which bears South 17° 26′
07″ West 16.690 meters) 16.692 meters; thence on a spiral curve left (the 
long chord of which bears South 10° 00′ 19″ West 114.870 meters) 115.000 
meters; thence South 6° 57′ 20″ West 325.798 meters; thence on a 
3000.000 meter radius curve left (the long chord of which bears South 4° 20′
51″ West 272.999 meters) 273.093 meters; thence South 1° 44′ 23″ West 
140.398 meters to Engineer’s center line Station “JR”11+870.777.

EXAMPLE                                                   
CENTER LINE DESCRIPTION                        

WITH UNEQUAL SPIRALS

EXAMPLE                              
VARIABLE WIDTH TABLE

The width in meters of said strip of land is as follows:The width in meters of said strip of land is as follows:

Station    Station    to   to   Station    Station    Width on Easterly Side of Center LineWidth on Easterly Side of Center Line

4+400.587           4+463.362        25.000 in a straight line 4+400.587           4+463.362        25.000 in a straight line to 25.000 to 25.000 
4+463.362           4+520.000        25.000 in a straight line 4+463.362           4+520.000        25.000 in a straight line to 19.000to 19.000
4+520.000           4+560.000        19.000 in a straight line 4+520.000           4+560.000        19.000 in a straight line to 18.000to 18.000
4+560.000           4+573.000        18.000 in a straight line 4+560.000           4+573.000        18.000 in a straight line to 12.257to 12.257

PARCEL 1 – Fee

A parcel of land lying in the N.C. Richardson D.L.C. No. 55, Township 1 South, Range 3 
West, W.M., Washington County, Oregon and being a portion of that property described in 
that Warranty Deed to Thomas E. Withycombe Trustee and Kathryn N. Withycombe 
Trustees, recorded November 3, 1995 as Microfilm Document No. 95081121 of 
Washington County Book of Records; the said parcel being that portion of said property 
lying Northerly of a line at right angles to the center line of the relocated Hillsboro -
Silverton Highway at Engineer’s Station 4+573.000 and included in a strip of land variable 
in width, lying on the Easterly side of said center line, which center line is described as 
follows:

Beginning at Engineer’s center line Station 3+500.000, said station being 376.817 meters 
South and 12.278 meters West of the Northwest corner of Section 18, Township 1 South, 
Range 2 West, W.M.; thence South 1° 51′ 59″ West 380.999 meters; thence on a spiral 
curve right (the long chord of which bears South 4° 20′ 08” West 149.889 meters) 150.000 
meters; thence on a 580.000 meter radius curve right (the long chord of which bears 
South 12° 01′ 20” West 55.592 meters) 55.613 meters; thence on a spiral curve right (the 
long chord of which bears South 19° 42′ 31” West 149.889 meters) 150.000 meters; 
thence South 22° 10’ 41” West 13.975 meters; thence on a spiral curve left (the long 
chord of which bears South 19° 42′ 31” West 149.889 meters) 150.000 meters; thence on 
a 580.000 meter radius curve right (the long chord of which bears South 11° 40′ 06” West 
62.744 meters) 62.775 meters; thence on a spiral curve left (the long chord of which bears 
South 3° 37′ 41” West 149.889 meters) 150.000 meters; thence 86.638 meters to 
Engineer’s center line Station 4+700.000.

EXAMPLE             
VARIABLE WIDTH TABLE
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EXAMPLE                       
CONSTANT WIDTH         
THROUGH SPIRAL

Fee

A parcel of land lying in the George F. Crawford D.L.C. No. 59, Township 12 South, Range 3 West, W.M., 
Linn County, Oregon and being a portion of that property described in that deed to Marlin H. Aerni and 
Patricia C. Aerni, husband and wife, recorded September 3, 1980 in MF Volume 270, Page 581 of Linn 
County Records; the said parcel being that portion of said property included in a strip of land 28 meters in 
width, lying on the Northeasterly side of the center line of the relocated Corvallis - Lebanon Highway, which 
center line is described as follows:

Beginning at Engineer’s center line Station 21+696.066, said station being 279.783 meters North and 
382.160 meters West of the most Easterly Northeast corner of the George F. Crawford, D. L. C. No. 59, 
Township 12 South, Range 3 West, W.M., Linn County, Oregon; thence South 59° 14′ 29″ East 82.268 
meters; thence on a spiral curve left (the long chord of which bears South 60° 53′ 39″ East 224.925 meters) 
225 meters; thence on a 1 300 meter radius curve left (the long chord of which bears South 73° 43′ 07.5″
East 429.975 meters) 431.960 meters; thence on a spiral curve left (the long chord of which bears South 
86° 32′ 37″ East 224.925 meters) 225 meters; thence South 88° 11′ 46″ East 382.974 meters to Engineer’s 
Station 23+043.268.

ALSO that portion of said property lying Southwesterly of said center line.

Bearings are based upon the Oregon Coordinate System of 1983, 1991 adjustment, north zone.

The parcel of land to which this description applies contains 3242 square meters, more or less.

EXAMPLE                                 
CONSTANT WIDTH THROUGH SPIRAL

EXAMPLE                             
TAKING WITH DESCRIBED LINE

PARCEL 3 – Fee

A parcel of land lying in the Samuel Cozine D.L.C. No. 56, Township 4 South, Range 4 West, W.M., 
Yamhill County, Oregon; the said parcel being that portion of said D.L.C. lying Southeasterly of that 
property designated as Parcel 1 in that deed to the State of Oregon, by and through its State Highway 
Commission, recorded in Book 141, Page 768 of Yamhill County Record of Deeds; Northeasterly of a 
line at right angles to the center line of the relocated Pacific Highway West at Engineer's Station 
1631+85.00; Southwesterly of a line at right angles to the "B" center line at Engineer's Station 
"B"1637+25.45; and Northwesterly of the following described line:

Beginning at a point opposite and 69.00 feet Southeasterly of Engineer's Station 1631+85.00 on the 
center line of the relocated Pacific Highway West; thence Northerly in a straight line to a point opposite 
and 43.00 feet Southeasterly of Engineer's Station 1632+10.00 on said center line; thence 
Northeasterly in a straight line to a point opposite and 24.00 feet Southeasterly of Engineer's Station 
"B"1634+57.02 on the "B" center line; thence Northeasterly parallel with the "B" centerline to 
Engineer's Station "B"1636+90.00; thence Southeasterly at right angles to the "B" center line to a point 
26.00 feet Southeasterly of the "B" center line; thence Northeasterly parallel with the "B" centerline to 
Engineer's Station "B"1637+25.45.

EXAMPLE                                                        
TAKING WITH DESCRIBED LINE

Sample Problem #1Sample Problem #1

►►Refer to R/W Map 8BRefer to R/W Map 8B--2929--1515
►►Centerline Monuments 994+30.12 PS, Centerline Monuments 994+30.12 PS, 

1009+22.62 PT, and the PI at 1001+99.60 1009+22.62 PT, and the PI at 1001+99.60 
are found in the field.  are found in the field.  

►►Client needs R/W staked at 999+30.12 (160’ Client needs R/W staked at 999+30.12 (160’ 
Lt), 1001+00 (300’ Lt), 1004+22.62 (100’ Lt), 1001+00 (300’ Lt), 1004+22.62 (100’ 
Lt), and 1008+00 (250’ Lt).Lt), and 1008+00 (250’ Lt).

Sample Problem #2Sample Problem #2

►►Refer to R/W Map 8BRefer to R/W Map 8B--2929--1515
►►Calculate the Centerline and Property Line Calculate the Centerline and Property Line 

Intersection Coordinates of Landowner X Intersection Coordinates of Landowner X 
near Station 1005.near Station 1005.


