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Diecks of small cross domnage stroctures (culverts and minor bredges) should follow the same profile as the
Hanking road section without any break i the grade line

2001 Gradient : The rate of vise or fall with vespeet 1o the honzontal along the length of road
expressed as rato or a pereentage is termed as the “gradient™. Gradient should be carefully selected keeping in
view the design speed and terram. Vanous Tevels of gradients which are generally adopted for roads are as
piven below:

() Ruding gradbent: 1t a gradient, which i the nomual course must never be exeeeded in any part of road

(br Lhmbting gradient: oo gradient steeper than the ruling gradent, which may be used, i restieted lengths where keeping
within the caling gradient is nor feasible

(€} Exceptional gradient: 1tas a gradient steeped than the Tt geadient, which may be used in short stretches only i
extraordinary sitation
Gradient upto the “ruling gradiend” may be used as a normal course in design. The *limiting gradients’
may be used where the topography of a place compels this or where the adoption of gentler gracdhents would
mvolve additonal cost. In such case also, the length of continuous grades steeper than the rubing gradients
should be as shorl as possible,

"Exceprional gradients” are meant 1o be adopted only in very ditficult siuations and for short length not
exceeding 100 mata sireteh. In mountamous and steep terram, successive stretches of exceptional gradients
must be separated by a mimimum length of 100 m having gentler gradients. Recommended gradient for difterent
classes of terram except at hae-pin bends are given in Table 2.19. The nise in elevation over a 2 km length shall
notexceed 100 m i mountamous terram and 120 m m steep terran. In hilly terrain, grachient should be such
that1tcan be negonated with the least change of gears by heavier vehicles 10 save time and operation cost.

Toamer 09, Recovmpsm o Grameses cor Dirrint Teiions CoNmiions

Terrain Ruling Limiting Exceptional
Gradient Gradient Gradient
Plin and rolling X3 Percent S Percem O Per cent
(in 3n {1in 2 (L 16.7)
Mountmnous terrmm and § Pereem 6 Per cem 7 e cemt
steep terrain having elevation (hin20) (Lin16.7) (lin 14.3)

more than 3,000 m above the
mean s¢a level

Sreep terran having 6 Per cent 7 Per cont 8 Per cem
clevanon more than Y000 m (hml167) (Hinld.}) (1in125)
above the mean sea level

In the plain arca, as the road 1s used by slow moving bullock carts and motor vehicles, gradient adopted
should be such that it will not have adverse effect on bullock cart traftic,

2.11.2. Grade compensation at curves : At horizontal curves, the gracdhents should be cased by an
amount known as the *Grade Compensation’ which is intended 1o oftset the requirement of extra tractive ¢ {fort
at curves. This may be caleulated (rom the following formula:

Grade compensation (per cent) = (M)« Ri R

Subject o a mavimam of 78K, where R s radius of the curve in melers.

Since grade compensation 1s not necessary for gradients flatter than 4 per cent, while compensation of
the grady they need not be eased beyond 4 per cent
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