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See reference attached at end of these calculations for referenced equations and figures. 

 

Compute Back and Forward Tangent Length 

Back and forward tangent lengths are the same because the curve is symmetric. 

 

Spiral Length, 𝐿𝐿𝑠𝑠 = 145 (Input from PGSuper) 

Circular Curve Radius, 𝑅𝑅 = 1063 (Input from PGSuper) 

 

Spiral angle, ∆= 𝐿𝐿𝑠𝑠
2𝑅𝑅

= 145
(2)(1063) = 0.0682 𝑟𝑟 (Eq. 12.15) 

 

𝑋𝑋 = 𝐿𝐿𝑠𝑠 �1 −
∆2

5(2!)
+ ∆4

9(4!)
… � = 145�1 − 0.06822

10
+ 0.06824

216
� = 144.93 (Eq. 12.19) 

𝑌𝑌 = 𝐿𝐿𝑠𝑠 �
∆
3
− ∆3

7(3!)
+ ∆5

11(5!)
… � = 145 �0.0682

3
− 0.06823

42
+ 0.06825

1320
� = 3.29 (Eq. 12.20) 

 

𝑋𝑋𝑜𝑜 = 𝑋𝑋 − 𝑅𝑅 sin∆ = 144.93 − 1063 sin 0.0682 = 72.48 (Eq. 12.11) 

𝑜𝑜 = 𝑌𝑌 − 𝑅𝑅(1 − cos∆) = 3.29 − 1063(1 − cos 0.0682)) = 0.82 (Eq. 12.12) 

 

Total curve angle, 𝐼𝐼 = 22° 11′ 49.66" = 22.197° = 0.3874 𝑟𝑟 (Input from PGSuper) 

 

𝑇𝑇𝑠𝑠 = (𝑅𝑅 + 𝑜𝑜) tan 𝐼𝐼
2

+ 𝑋𝑋𝑜𝑜 = (1063 + 0.82) tan �0.3874
2

� + 72.48 = 281.16, (Eq. 12.13) 

PGSuper computes Back and Forward Tangent Length to be 281.175 ft. 

 

Compute TS Station 

PI Station = 2356+17.96 (Input from PGSuper) 

TS Station = PI Station – Ts = 2356+17.96 – 281.16 = 2353+36.78 

PGSuper reports TS Station = 2353+36.78 

  

Compute ST Station 

Circular curve angle, 𝐼𝐼𝑐𝑐 = 𝐼𝐼 − 2∆= 0.3874 − 2(0.0682) = 0.2510 (See Fig 12.10) 

Circular curve arc length, 𝐿𝐿𝑐𝑐 = 𝑅𝑅 𝐼𝐼𝑐𝑐 = 1063(0.2510) = 266.82 

Total curve length, 𝐿𝐿 = 2𝐿𝐿𝑠𝑠 + 𝐿𝐿𝑐𝑐 = 2(145) + 266.82 = 556.82 

ST Station = TS Station + Total curve length = 2353+36.78 + 556.82 = 2358+93.60 

PGSuper reports ST Station = 2358+93.60 
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12.12 EOL'AL.TANGENT
GIRGLI1AR Gl.lRl'E

SPIRALED

The geometll o! an equar-tangent spiraled circular curve is illus-trated in Figure r2.r0. rt cottJists of 
-an 

_approach spiral of length 2,, acircular curve, and a_ leaving spiral also or tengtr, z". Th" poini wtrere tt espiral departs from the tangeni is called zs (tangent to spiral). At ?s, thecurvature of the spirar is 0'. The curvature gradually increases arong thespiral until it reaches the degree of curvature of the circular curve at point,sc (spiral to curve). The point at which the circular 
"uru" 

*n.lnio the spiralis denoted as cs (curve to spiral); and the leaving spiral meets ihe forwardtangent at point ,S? (spiral to tangent).
Point o in Figure 12.r0 is the center of the circular curve. The lineoB is perpendicular to the back tangent and is parallel to the-line joining o,and ?,s. when the circular curve is &tended beyond sc, il,ni"i, rine Bo atpoint G. The distance BG is called the throi'iiih; il;'ffi is usuallydenoted by the letter o. The distance along the bact tanieniu"i*""n pointsB and ?,s is denoted alx'. The_position of"point sc witrr-respeci;o the point7,s is defined by the distances x along the iangent and the offset distance r.The angle, A, subtended by the rine-Bo and the radius at,scis called thespiral angle.

FtGiuRE .ta.1o
Equal-tangent spiraled circular curve
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Let T denote the tangent distance between PI and TS 
' 
E' denote the

external distance, 1 denote the intersection angle, and R denote the radius of

the circular curve. Then the following relationships can be derived from

Figure 12.10:

Xo:X-RsinA
o:Y-R(l-cosA)

I
?, : (R * o)tan;* X"

E,: (R- ,rf+ - ,\
\cos 2 I

(t2.rr)
(t2.12)

(12.13)

+o (t2.t4)

A spiral is usually defined by its length 2,, The spiral angle, A, for a spiral of

tengttr L, and connecting to a circular curve of Do degrees can be computed

from the following exPression: \ '
I

A (in desreer, : ffi L (*A (12'rs)

5:-2p \ --/
The values of X and Yin Eqs. (12.n) and (12.12) can be computed using

Eqs. (12.17) and (12.18) given in the next section'

12-13 EOLIATIONS OF A HIGHWAY
SPIRAL

Let x and y denote the tangent and offset distances respectively ofa

point p located onih" spiral (see Figure 12.ll). Suppose that P is located at a

dirtun"" /, measured uiong ttt" spiral, from TS. Furthermore, let 6 be the

angle, measured in radiani subtended by the distance /. Then the following

relationships exist:

I E2 64 66 'r') n l'n
x : / lr - tdr* q(4!) - Tm . ] = f 

,.Ii 
r'; (,,;,ffiitu'

and

,:'[3 t&.d;-d;.
: ( [G,i

o: (r1)'a 
fto

(12.

st' '

where
(r,r,a;Liz"" t\r'1
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FIGL'}IE 12.11 Coordinates of a point on a spiral

The preceding equatj;fi ,ffi;::ilffil,;'.1,.?:::,"T,il:Ifl ,J,X,JlJ::1,HT::sa,,yinhighway

point sc. s1i""7: j"i1;T':tl.#?,"t uno on 
"io"ilil.,"". (xand D or

* - L,[, _ #.* #;: #.f", J 02.1e)

'-L't+ #.6-6. ] e22o)
Remember that 6 and"*:"":Ti"r::g 

il.*^oliT* 
jnr., 

12.16) to (12.20).n.r.,"nlX"ti: i'JlilT' "if; ;. a;. i !i; (1 2.20),, 
"uc"," 
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