

Lecture 12 Highway Drainage
Drainage is considered in three parts hydrology, hydraulics and environmental considerations

Hydrology -Empirical 

Regression equations are one of the most commonly accepted methods for estimating peak flows at sites without gages or sites with insufficient data. Multiple regression analysis techniques are used to determine the relation of basin characteristics and climatic conditions to flood peaks at selected recurrence intervals. Information from gauged basins with similar drainage patterns and climatological characteristics are used to develop regression equations. Studies throughout the country have established peak flow equations based on multiple linear regression techniques. The equations are of the form
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Where A = Area (mi2), R =regional factor and S = difference in elevation between the high and low along main channel

In general qt= a An b Bn1 c ...Mnm
Where:

qt = flood magnitude having a recurrence interval t

a,b,c… = Regression constant.

A, B, C,...M = basin and climatic parameters.

n1,n2, …nm = regression exponents.

The primary basin characteristic is the drainage area. Almost all regression equations include drainage areas above the point of interest as an independent variable. Other parameters typically required are precipitation, channel slope, basin elevation, etc.

Rational method 

Q = CIA (English)

Q=CIA/360 (metric)

Where C = runoff coefficient for the entire area, I = rainfall intensity, in/hr(mm/hr) and A = area ( ac/hectare).

C is calculated as 
[image: image2.wmf] where each area has a different C (Table 17.2 p 749).  For example a ten acre area is 10% asphalt pavement, 40% turf meadow and 50% cultivated fields.  The combined coefficient is = (.9x.1+.4x.4+.4x.5)/1=.45.  The largest value of the coefficient for each to the surface types produces the maximum runoff.
The intensity I is a function of the time of concentration and frequency (Fig 17.2 p 746)

Tc = time of concentration determined by summing the time it takes water to come from the furthest point in the drainage basin to the point of interest.  Fig 17.4 can be used to estimate overland flow velocities.  For example time of concentration = time of overland flow + time of channel flow + time of closed conduit flow

See Michigan curve (handout) and class examples.



         A Calculator for the rational method is available at the link Calculator for Rational Method
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