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Hydraulics of 
bridge, culverts and 

aqueducts

Introduction

• Whenever

– a new road has to cross an existing drain or a canal, 

– or sometimes, when a drain has to cross an existing 
road; a small bridge or a culvert is constructed at the 
point of crossing. 

• Bridge is a structure providing passage (highway, 
railway, pedestrian, canal, pipeline) over obstacle (river, 
valley, road, railway).

• A bridge with span up to 8 m is called a culvert.
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Discharge passing through the bridge openings

• Broad Crested Weir formula: This formula is applicable as long 
as the afflux, i.e. [upstream depth (yu) - downstream depth 
(yd)] is not less than 1/4Yd.(i.e. (yu-yd)> 1/4yd)

• In this formula, the discharge Q is dependent only upon Yu 
and is independent of Yd

 L= waterway of the bridge, Yu= upstream water depth, Cd is the 
coefficient of discharge,

• The various values of Cd for different types of openings is given 
as:
– Narrow Bridge opening with or without floors: 0.94

– Wide bridge opening with floors: 0.96

– Wide bridge opening with no bed floors: 0.98
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• Orifice Formula: When the downstream depth is more 
than 80% of the upstream depth (i.e. the afflux is less than 
1/4Yd), the weir formula is not valid, as the performance of 
the bridge opening gets affected by the downstream depth 
(yd). 

• In such a case, the discharge can be calculated by using the 
Orifice formula given by:

Where, h = afflux in meters
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Hydraulics of Bridge 

• Introduction 
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• Types of flow under bridge waterway
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Hydraulics of Culverts 

Culverts

• Culverts are conveyance structures which carry water 
under canal, roads, highways etc. 

• It consists of a pipe barrel which can be circular or 
rectangular, and an entrance and exit. 

• Flow in a culvert can be either free flow (open channel) or 
pipe flow. 
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