
BRIDGE TERMINOLOGY

Typical Slab on Girder Bridge

Substructure - includes the piers, the abutments and the foundations.

Superstructure - comprises all the components of a bridge above the supports.





BRIDGE TERMINOLOGY

• Primary Members. distribute loads longitudinally and are usually designed
principally to resist flexure and shear.

• Secondary Members: are bracing between primary members designed to resist
cross-sectional deformation of the superstructure frame and help distribute part of
the vertical load between stringers. They are also used for the stability of the
structure during construction.



BRIDGE TERMINOLOGY

• Wearing Surface. The wearing surface (course) is that portion of the deck
cross section which resists traffic wear. In some instances this is a separate
layer made of bituminous material, while in some other cases it is a integral
part of concrete deck.

• Deck. The deck is the physical extension of the roadway across the obstruction
to be bridged. The main function of the deck is to distribute loads transversely
along the bridge cross section.

• Stringers: Beam type primary members are also called stringers or girders.
These stringers could be steel wide flange stringers, steel plate girders (i.e.,
steel plates welded together to form an I section), prestressed concrete, glued
laminated timber, or some other type of beam.
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• Abutments are earth-retaining
structures which support the
superstructure at the beginning and
end of a bridge.

 The abutments establish the
connection between the bridge
superstructure and the
embankments.

 They are designed to support the
loads due to the superstructure
which are transmitted through the
bearings and to the pressures of the
soil contained by the abutment.

• A wing wall is a side wall to the
abutment back wall or stem
designed to assist in confining earth
behind the abutment.
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• Piers are structures which support the
superstructure at intermediate points between the
end supports (abutments). Like abutments, piers
come in a variety of forms. From an aesthetic
standpoint, piers are one of the most visible
components of a bridge and can make the
difference between a visually pleasing structure
and an unattractive one.
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• Bearing is a structural device positioned
between bridge superstructure and
substructure which transmit the vertical and
horizontal loads of the superstructure to the
substructure, and accommodate movements
between the superstructure and the
substructure

• Role of Bearing
 To transmit load from superstructure to 

substructure
 Accommodate relative movement between 

superstructure and substructure
• Types

 Fixed Bearing
Rotational movement only

 Expansion Bearing
Rotational movement
Translational movement



ROCKER/ PIN/ ROLLER BEARING

Mostly used for steel beams
Can carry large loads
Requires high clearance
Corrosion can be a Problem
Need regular inspections 
High maintenance cost



 Made up of natural or synthetic rubber.
 Very flexible in shear but very stiff against volumetric change.
 Steel or fiberglass is typically used to reinforced the pad in alternate layers to 

prevent it from “bulging” under high load allowing it to resist higher loads.
 Can accommodate both rotational and translational movements through the 

deformation of pad.

Rubber
Inner steel plate

Outer steel plate

Protective rubber

Flange

Central lead core

Rubber
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Outer steel plate
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ELASTOMERIC BEARING

ELASTOMERIC BEARING LEAD RUBBER BEARING



Live load is the force due to vehicles moving on the bridge

There are several types of vehicles
Car, Van, Buses, Trucks ,Semi-Trailer ,Special vehicles ,Military vehicles

For design purpose, we are interested the kind of vehicle that produce the worst 
effect

For designing purpose, the design vehicular loads are divided into three categories 
(AASHTO 3.7).
Design Truck
Design Lane loading
Alternate military (or design tandem) loading

LIVE LOAD



DESIGN TRUCK LOADING



DESIGN TRUCK LOADING



DESIGN LANE LOADING



DESIGN TANDEM LOADING



IMPACT



Bridges has more than one lane
It’s almost impossible to have maximum load effect on ALL lanes at the same time
The more lanes you have, the lesser chance that all will be loaded to maximum at 
the same time
We take care of this by using Multiple Presence Factor

MULTIPLE PRESENCE OF LIVE LOAD



Finite Element Analysis Grillage analysis of slab deck:
(a) Prototype deck  (b) equivalent grillage





The effect of live load on the bridge structures depends on many parameters 
including: 

span length, 
weight of vehicle, 
axle loads (load per wheel), 
axle configuration, 
position of the vehicle on the bridge (transverse and longitudinal),
number of vehicles on the bridge (multiple presence), 
girder spacing, 
stiffness of structural members (slab and girders).

Live Load Placement
Transversely (for designs of slabs and overhangs)

Longitudinally (for design of main girder)

LIVE LOAD DISTRIBURION






























