
Chapter – 12 Culverts and Cause ways. 

Defination:  

Culvert is defined as a tunnel structure constructed under roadways or railways to provide cross 

drainage or to take electrical or other cables from one side to other. It is totally enclosed by soil 

or ground. Pipe culvert, box culvert and arch culvert are the common types used under 

roadways and railways. 

The design of culvert is based on hydraulic, water surface elevation, and roadway height and 

other conditions. These are used for water flow in a controlled way.Culverts are like pipes but 

very large in size. They are made of many materials like 

 Concrete 

 Steel 

 Plastic 

 Aluminum 

 high density polyethylene 

 

Pipe Culvert 

Pipe culverts are the most common types of culverts due to competitive price and easy 
installation. They are found in different shapes such as circular, elliptical and pipe arch. 
Generally, their shapes depend on site conditions and constraints. Pipe culverts on a small scale 
represent normal pipes like concrete pipes. 

 

https://civiltoday.com/construction/bridge/200-what-is-pipe-culvert-uses-advantages-disadvantages


Advantages of Pipe Culvert 

The main features of pipe culverts are: 

 It can be constructed of any desired strength by proper mix design, thickness, and 
reinforcement. 

 They are economical. 
 These pipes can withhold any tensile stresses and compressive stresses. 
 The crossing of water is under the structure. 

Disadvantages of Pipe Culvert 

The main disadvantage of pipe culvert is that it can be easily corroded at the crown because of 
bacteria‘s organic matter and release of harmful gas, which is known as Crown corrosion.  

Pipe-Arch Culvert (Single or Multiple) 

Arch culverts are suitable for large waterway opening where fishes can be provided with a 
greater hydraulic advantage. Moreover, they provide low clearance and are definitely, much 
artistic. Pipe arches are particularly useful for sites where headroom is limited and also have a 
hydraulic advantage at low flows. 

 

Advantages of Pipe-Arch Culvert 

The features of pipe arch culverts are: 

 Limited headroom condition 
 Improved hydraulic capacity at a low flow 
 Aesthetic shape and appearance 
 Lightweight 
 Easy to install 



Box Culvert 

Box culverts are made up of concrete and especially, RCC (Reinforced Concrete). The most 
challenging part in constructing a box culvert is that dry surface is needed for installing it. 
However, due to the strength of the concrete floor, water direction can be changed when a 
large amount of water is expected. This feature makes box culverts, one of the most commonly 
found types of the culvert. 

 

Advantages of Box Culvert 

Box Culverts are economical for the reasons mentioned below: 

 The box culvert is a rigid frame structure and very simple in construction 
 It is Suitable for non-perennial streams where scrub depth is not significant but the soil 

is weak. 
 The bottom slab of the box culvert reduces pressure on the soil. 
 Box culverts are economical due to their rigidity and monolithic action and separate 

foundations are not required. 
 It is used in special cases, weak foundation. 

Arch Culvert 

An arch culvert is made up of metal, stone masonry, concrete, RCC etc. Construction does not 
take a lot of time and unlike box culvert, water diversion is not necessary, as it can be installed 
without disturbing the water current. Thus, it can be termed as a Low Profile Culvert. This type 
of culvert maintains the natural integrity of the wash bed. 

https://civiltoday.com/construction/bridge/115-what-is-a-culvert-definition-materials-purpose-location-installation


 

Arch culvert. Source: http://www.visitgrey.ca 

Advantages of Arch Culvert 

The advantages of using arch culverts over traditional box culverts and pipe culverts are as 
follows: 

 Cost savings 
 Accelerated construction schedule 
 Greater hydraulic efficiency 
 Pleasing aesthetics 
 Design-build advantage 

Bridge Culvert 

Bridge culverts serve a dual purpose. It acts both as a bridge and a culvert. Generally, 
rectangular in shape, bridge culverts are constructed on rivers and canals. A foundation is laid 
under the ground level and pavement surface is laid on top of the series of culverts. Generally, 
we can term it as a Multi-Purpose culvert. 

https://civiltoday.com/construction/bridge/115-what-is-a-culvert-definition-materials-purpose-location-installation


 

Advantages of Bridge Culvert 

Following are the main features of bridge culvert: 

 Extension of the network by acting as a repeater 
 Very strong 
 Allows traffic to pass on it 
 Highly strong foundation 
 Most expensive river crossings 

Metal Box Culvert 

The metal box culvert is the economic alternative of the bridge. These bridges are 
manufactured from a standard structural plate or deep-corrugated structural plate. They are 
the perfect bridge replacement maintaining the same road grade level. 

 



Advantages of Metal Box Culvert 

The advantages are as follows: 

 Durability 
 Shorter construction period and easy installation 
 Deformation ability 
 Long service life 

In most cases concrete culverts are preferred. Concrete culverts may be reinforced or non-

reinforced. In some cases culverts are constructed in site called cast in situ culverts. Precast 

culverts are also available. By the combination above materials we can also get composite 

culvert types. 

 

Types of Culverts 

 Pipe Culvert (Single or Multiple) Pipe culverts are widely used culverts and rounded in shape. ... 

 Pipe Arch Culvert (Single or Multiple) Pipe arch culverts means nothing but they looks like half 
circle shaped culverts. ... 

 3. Box Culvert (Single or Multiple) ... 

 Arch Culvert. ... 

 Bridge Culvert. 

 

A causeway is a track, road or railway on the upper point of an embankment across "a low, or 

wet place, or piece of water" It can be constructed of earth, masonry, wood, or concrete. One 

of the earliest known wooden causeways is the Sweet Track in the Somerset Levels, England, 

that dates from the Neolithic age.[2] Timber causeways may also be described as 

both boardwalks and bridges.  

A causeway might of course as well be incorporated with one or a series of bridges in its midst. 

Like the 15 miles long King Fahd Bahrain Causeway. 

Design 
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If the culverts are concentrated in the centre of the causeway, the high speed water jets 
coming out of these culverts will cause heavy scour at the sides of the culverts. 

This implies that in designing causeways the culverts should be distributed evenly throughout 
the length of the structure. 

When the water flows over the causeway it moves as shown in figure 14. The forward roller 
shown on the right moves the sand forward. The back roller makes the sand surface on the left 
side steeper and steeper until it collapses. This effect causes the foundation to be exposed very 
quickly unless effective protective measures are taken. 

Construction 

Two trenches are dug at the up and downstream edges of the causeway. The trench at the 
downstream side should be at least 1.50 metres deep if an overflow of 50 cm over the roadway 
is expected (see figure 16). 

Between these trenches a suitable bed for the culverts is prepared of a well-graded gravel 
material. The provision of a 7.5 cm concrete floor is recommended. This floor should be 
indented to accommodate the shape of the culvert, so that the culvert is evenly supported. 
After the culverts are laid the head walls are constructed up to the road level and the area 
between the head walls is backfilled with a well-graded stony/gravelly material. Lean concrete 
may be used also as a backfilling material, although the costs of the structure will be 
considerably higher in this case. 

 

The main types of causeway are:  

(1) non-vented causeways;  

(2) vented causeways;  

(3) high level causeways and low level submersible bridges. 

Bridge vs. Culvert 

The purpose of both bridges and culvert is providing a transportation route over obstructions, 
which is why they may seem the same, but the span length chiefly differentiates between the 
two structures. Other factors also set culverts and bridges apart from each other, like terrain 
and design. 

Some other differences between bridges and culverts are given below: 



  Bridge Culvert 

1 A bridge is a passage of 

transportation (for people or 

vehicles) over a large body of water 

or physical obstruction. 

A culvert is generally a tunnel-like structure that 

allows water to pass under a roadway or railway. 

2 The basic components of a bridge 

are superstructure (supports load), 

substructure (transfers load to 

foundation soil) and deck (transfers 

surface load to other components). 

The components of a culvert are comparatively 

simpler and include concrete boxes or cells (single or 

multiple), pipes, a top deck or slab and supporting 

parts. 

3 Bridges are constructed at a height 

more than 20 feet. 

Culverts are built at less than 20 feet high over the 

obstruction. 

4 A bridge spans from 6 meters (minor 

bridges) to more than 120 meters. 

The length of culverts is typically not more than 6 

meters. 

5 Piers and abutments are the 

supporting structures of a bridge. 

Culverts are usually embedded in the soil which bears 

the major portion of the culvert load. 

6 A bridge contains no floor. A culvert is an enveloping structure that consists of 

two sides, a roof, and a floor. 

7 The construction of a strong and 

deep foundation is very important in 

No deep foundation is required for a culvert. 
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  Bridge Culvert 

building a bridge. The foundation 

along the entire breadth supports 

the bridge. 

8 A bridge is usually a linear and 

straight passage. 

Culverts are totally enclosed structures that can be 

semi-circular, rectangular, elliptical or pear-shaped. 

9 The structure and design of a bridge 

are elaborate and complex, hence its 

construction requires a substantial 

budget. 

The construction of a culvert can be done with a low 

budget. 

10 Bridges are usually constructed at 

the site or pre-constructed in 

smaller parts. 

Culverts can be pre-constructed or built at the site (in 

situ culverts). 

11 Construction of bridges generally 

requires a lot of time and 

manpower. 

Culverts are simpler in structure and design, so it can 

be constructed with less time and labor. 

12 Bridges provide an easier route of 

transportation that saves time and 

reduces distance. 

Culverts prevent water logging, flood, and erosion, 

and allows water to flow its natural course under a 

roadway or railway. 



  Bridge Culvert 

13 A bridge is built over a body of water 

that is large and has variable flow. 

A culvert is constructed when water needs to be 

conveyed through tunnels or channels under a 

roadway. 

14 Bridges can withstand heavy and 

speeding vehicles. 

Some culverts, like box culverts, have sharp corners 

that are unsuitable for high-velocity vehicles. 

15 The only way of transportation is 

over the deck of the bridge. 

A culvert can be constructed to accommodate 

roadways both over and under the deck (e.g. a culvert 

built over another road or railway). 

 

 

 

 

 

Questions 

1. Define culverts and their types. 
2. Define cause way. Explain their types. 
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