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/HIGHWAY TECHNOLOGY 1

SURV1001

Your job is to estimate the cost of clearing this section of the right-of-way:

The contractor is going to charge you $1,500.00 to cut down and remove each tree.

Estimate the volume of the root ball for each of the trees. Since this is just an estimate round your
answer up to the next full cubic meter.
It is going to cost you $145.00 per meter’ to excavate the material in the root ball. How much will you

have to pay to have each root ball excavated?
If the trucks that you have available have a capacity of 7 meter’, how many full truck loads or parts of

truck loads of material must be moved?

Estimate the total cost of this part of the project.
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| GHWAY TECHNOLOGY 1

{ULAS FOR CALCULATING BEARINGS AND

, ‘{/gggms OF LINES FROM CO-ORDINATES

o1 [E2—E1
d Bearing = tan [Nz—N1]
«I:,ength =J(Nz = N1)? + (E; — E;)?

/L ORMULAS FOR CIRCULAR CURVES

vz This is a metric formula. R will
; be in meters. The values of e and
P e

Rmin = 127(emax + f)

fare found in the chart below
max = pavement superelevation (meters/meter)
e :
— friction coefficient

v = the speed in kilometers per hour
R = the radius of the curve in meters

T.=Rxtan Az—c T = length of sub-tangent
. Ac LC. = long chord
LC.=2xRxsin = M = mid-ordinate
E = external

L = length of curve

Ac
M= R(1—cos7)

1 Ac
E=R (—%-1 or E=R(sec7—l)

COST

Le=27R (%)

Ao = R2G2)

Asy = Rz(::oco - sin% * cos %)

Ap = R? (tan% = ; GAOCQ)

FORMULAS FOR LAYING OUT HORIZONTAL

CURVES
Station of BC = Station of PI — T.

Station of EC = Station of BC + L.
Deflection Angle § = [l_l—c ][ %]

Chord Length = 2 « R « sin Deflection Angle
FORMULAS FOR SPIRAL CURVES

Delta for the spiral curve A;-22 o 15

R
Spiral Tangent T, = (R + P) » tan % +Q

Station of TS = Station of PI — Ts
Station of SC = Station of TS + 1,
Station of CS = Station of SC + | £

Station of ST = Station of CS + Li

Delta for the circular curye

: Ac= A
Deflection angle for points on , o

the spiral curve

8 =[] (6)

“’n : g L "

is the distance along the curve from the TS to the point that is

being located. Answer wi
‘ er will be i ;
Chord lengths for spiral (c) © In the same units as o,

—_ [

4
4044 7 34ces

Where X= =

Course Code SURV1001

B g [

42240A10
FORMULAS FOR SUPERELEVATION

CALCULATIONS FOR POINTS IN TANGENT RUNOUT

_— —
6A%  336A°

To calculate the difference in elevation between the centerline and
either edge of the pavement at Normal Crown use:

Crossfall across (% pave)=slope of pavement * width of (% pave)

(Make-sure that units of slope and pavement width are consistent)

. s S Fall across Y:(pave)
Tangent Runout Ratio (400) - Length of Tangent Runout

rearranging this formula gives us:

Fall across %4 (Pave)
Length of Tangent Runout =

e
400)
Note: 41% is another way of writing 1:400 which represents the value
of the Tangent Runout specified in the design.

The term “tangent runout” may be used to designate two distinct

items:

1. It may be used to define the rate at which the edge of the
pavement may be raised relative to the horizontal distance
travelled along the road. It is often expressed as a ratio

such as 1:400 which means that to raise the edge of the pavement 1
meter we must move along the road 400 meters.

It can also mean the distance along the road over which the edge of
the pavement is raised from a Normal Crown to one where the
Outside Lane of Roadway is Horizontal.

5 1 Fall across (width % pave)
Runout Ra —) =
Tangent nout Ratio (400) Length of Tangent Runout

The term on the left side of the equation is the ratio known as the
Tangent Runout Ratio (i.e. something similar to 1:400). If we know
the size of the Crossfall at Normal Crown, we can substitute it into the
right side of the equation, and solve for the length of the Tangent
Runout:

Length of Tangent Runout = o8 across:::;‘h Apewn)

400 .

In order to calculate the difference in elevation at any StaQOn

that falls somewhere in the Tangent Runout, we can re-write

the equation in the following form.

Crossfall at any station
Crossfall at Normal Crown ¢ Distance from TS

Length of Tangent Runout
CALCULATIONS FOR POINTS IN THE SPIRAL

The Outer Edge of the Pavement continues to bf’ raised (ﬂl?r
different rate) along the length of the Spiral lunul the slope from
the Centerline to the Outer Edge is the Maximum Super :
Elevation. The Crossfall when the slope 9f the pavement 1S a
maximum superelevation is calculated using:

Crossfall . = €max ® Width (%2 pave)

ine:
The following formula can be used to determ‘x:‘l, :
Cross Fall pax _ Cross Fall at any Sta

L Distance f'rom TS -
1. the distance from the TS to aqy station if tgeedgfl:npavemem
elevation between the centerline and thetlj gfo llowing form:
is known by rearranging the formula to the
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— ‘ Crossfall at any Station « L,
) ' Crossfall, .«
. the difference In elevation between the centerline and the edge
~ of pavement if the distance from the TS is known.
rearranging this formula gives us:
crossfall at any Station
_ Distance from TS e Crossfall,,.x

= ™

rom the TS =

NOTE: The station TS may be replaced by ST if the
“other” spiral is being calculated.

FORMULAS FOR VERTICAL CURVES
A=|g—g1l
L=KA
L e
X = -g.(A—) NOTE: in this formula “x” represents the distance
from the BVC to the High Point or the Low Point.
Table 11.3 (Kavanagh)

Design StoSpiltJ;ng K Factor
Speed Distance Crest (m) Sag (m)
| 40 45 4 8
50 65 8 12
60 85 15 18
70 110 25 25
80 135 35 30
90 160 50 40
100 185 70 45
110 215 90 50
120 245 120 60
130 275 150 70
140 300 180 80
Length of Vertical Curve

Sta. of BVC = Sta. of PVI—

Sta. of EVC = Sta. of PVI + =
Elev.BVC+Elev EVC

2
Length of Vertical Curve

Elevation of Mid-Chord = =
Elev PVI - Elev Mid chord

Tangent Offset at PVI = s
- difference in elevation of PVI and mid-chord

2
Tangent Offset at any point
. : _ d(x)? (4d)x? X \9
in the vertical curve TP or —z— or ( = L) d

d = tangent offset at the VPI
L = length of the vertical curve

NOTE: in this formula
Elevation of BVC = Elev. PVI + g, « (Sta BVC — Sta PVI)

Elevation of EVC = Elev. PVI + g « (Sta EVC — Sta PVI)
If g is in m/m the Length (L) must be in meters.

x= tl}t: distance from the BVC or the EVC to the point in
question

«(Sta BVC—Sta PVI)
100

Elevation of BVC = Elev. PV] + 2L

Elevation of EVC = Elev. PV] + £t £C-Sta P7D
100

If g is given as a percentage.




