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Abstract 

 This project was developed to serve as a brief overview of design practices and 

considerations in the selection of highway bridge abutment types. This involved a review of 

literature in the form of reviewing national design guides and department of transportation (DOT) 

requirements from both US DOTs and international DOTs. The abutment types covered in this 

research included conventional reinforced concrete abutments with bearings, integral abutments, 

and semi-integral abutments. This research focused solely on highway bridge abutments, 

particularly on Ohio Department of Transportation design requirements due to their extensive use 

of semi-integral abutments. Superstructure elements and geometric requirements are primary 

drivers for abutment selection and those relationships are explored. 
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Introduction 

Bridge design is a crucial part of civil engineering and infrastructure. Bridge design is 

particularly challenging because of the intersection between structural, geotechnical, and roadway 

engineering. Like most engineering problems, there is rarely a perfect solution to a given bridge 

design issue. Bridge engineers must manage the tradeoffs and benefits associated with the 

decisions of each design element. They must balance cost efficacy of design with safety and 

reliability of the structure. The design components for a bridge can broadly be categorized as 

superstructure and substructure. Superstructure elements include the bridge deck, the parapet, the 

beams and/or girders, and any frames or bracing between the beams and/or girders. The 

superstructure supports loads from traffic or other loads on the deck or railing. These loads are 

predominantly vertical, but there are also lateral loads such as wind loads. The superstructure can 

also experience loads longitudinally, or along the centerline of the bridge. Braking and traction 

forces travel along the beams of the structure, as well as large thermal loads. The superstructure 

transfers these loads to the substructure elements, which in turn transfer them to the earth through 

foundations. 

Substructure elements on bridges generally include abutments and piers. Substructure 

elements carry the vertical and horizontal loads from the superstructure and transfer them to their 

foundations. Abutments are located at the beginning and ends of a bridge, while piers provide 

intermediate support to the superstructure between the abutments. In addition to the loads from the 

superstructure, abutments also experience soil loads from the backfill behind them and surcharge 

loads on top of the backfill. Bridge engineers must carefully understand these loads and their 

effects. Selecting an abutment type is critical to the longevity, serviceability, and cost of a bridge. 

Three common abutment types are conventional abutments featuring supporting bearings, integral 

abutments with girders cast into the backwall, and semi-integral abutments with a combination of 

both. Each abutment type has its own unique set of advantages and disadvantages, and the onus is 

on engineers and departments of transportation (DOTs) to understand the applicability of each 

abutment type. Efforts have been made to thoroughly investigate the behavior of abutments in the 

short and long term, and those efforts have been summarized. 
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Conventional Abutments 

 Conventional abutments can broadly be categorized as stub or tall. Stub abutments are 

typically used in areas where embankment below the bridge is possible. Stub abutments typically 

retain only the approach fill and are used in areas where horizontal clearance between the abutment 

face and any water or travel way is not a major concern. However, stub abutments can be used in 

combination with other retaining walls, such as mechanically stabilized earth (MSE) walls. Stub 

abutments used in combination must be supported on deep foundations instead of spread footings 

(ODOT, 2022). The designs of the retaining wall and the abutment must be checked for potential 

interferences between the two. The abutment will exert some amount of surcharge load on the wall 

(Coletti, 2022). The other type of conventional abutment, a tall abutment, can be used in areas 

where horizontal clearance is an issue, as they are designed to function as both a retaining wall 

and an abutment. Figure 1 in the Appendix shows the ODOT standard drawing for a conventional 

stub abutment. 

 Conventional abutments feature a distinct separation between substructure and 

superstructure elements. The substructure and superstructure do interact; however, it is facilitated 

through bearings and expansion joints. The bearings in a conventional abutment include their own 

complex design procedure and practices, which are outside the scope of this paper. Bearings can 

generally be categorized as expansion or fixed, and the type of bearing used on the abutment will 

factor into the design. Bearings are typically anchored into abutments with anchor bolts through 

their baseplate. An expansion bearing will allow for thermal expansion present in the 

superstructure to take the form of longitudinal translation of the superstructure. The bearing will 

transfer some horizontal loading from thermal loads and braking/traction forces but the majority 

of the load will be dissipated through displacement of the expansion bearing, with a small amount 

transferred to the abutment itself. Fixed bearings will feature a design accounting for the horizontal 

forces due to braking and traction forces as well as the forces due to thermal loads, but these are 

mostly mitigated by allowing the superstructure to expand and contract at the expansion bearings.  

 The bearings on a conventional abutment sit on the bearing seat. Bearing seats feature 

additional reinforcement to accommodate the loading (ODOT, 2022). The beam seat will transfer 

the loading from the superstructure to the abutment stem or cap. The cap or stem is designed 

specifically for vertical loading from the beams (Coletti, 2022). In the case of a tall abutment, the 
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Figure 3 Semi-Integral ODOT Standard Drawing (ODOT 2022) 
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Figure 4 Design Chart for Geometric Limitations Given an Abutment Type (ODOT 2022) 


