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Typologies

Å Strictly speaking, most bridges are framed structures. While frame 

action is obviously relevant e.g. in arches and in girder bridges 

longitudinally stabilised by piers, it also matters in many other 

cases, where frame action is present in the longitudinal and/or 

transverse direction of the bridge.

Å However, in bridge design, the term ñframe bridgeò is used only for 

structures exhibiting pronounced frame action in the transfer of 

vertical loads, which is similar to that of arches.
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Typologies

Å Frequent types of frame bridges and their fields of 

application are illustrated on the right.

Å Historically, frame bridges were often idealised to simplify 

global analysis by introducing hinges. This is still useful in 

preliminary design, but otherwise obsolete. However, 

reduced stiffnesses due to cracking (e.g. of the slender V-

struts) must be accounted for.

Å Frame bridges are often the most economical solution for 

smaller spans. Orthogonal and trapezoidal frames are 

particularly suitable for grade separations (flyovers, 

underpasses ïmodest structures in many cases). 

Å Concrete strut frame bridges are more expensive than 

girder or arch bridges for long spans due to the falsework 

cost (expensive for inclined piers). Composite bridges, 

with inclined steel legs, installed from the abutments, are 

economical for longer spans (see examples behind).

Frame bridge typologies

(and frequently used idealisation = hinges)

trapezoidal frame

strut frame 

(inclined leg

frame)

Sprengwerk

V-strut frame

V-Stiel Rahmen

orthogonal frame Constant depth solid cross-

section (slab frame): 

underpasses (e.g. train 

stations)

Haunched solid or box 

cross-section: low single-

span bridges

Economical for short span 

buried structures 

(underpasses)

Economical alternative to 

arch for short and 

medium spans

Often used for flyovers 

in the past
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Typologies

Å Single span frames are particularly suitable for low 

bridges, since they allow minimising girder depth 

­ much higher slenderness possible than for simply 

supported girders 

Å The depth of frame bridges at midspan is usually not 

sufficient for a box girder (access for maintenance) 

­ in large span frames, use open cross-section at 

midspan and add bottom slab = box girder in frame 

corners (negative bending moment region) required)

Å Single span frame bridges are always integral, strut 

frame bridges and V-strut frames are often integral or 

semi-integral as well

­ high durability, low maintenance

­ no uplift problems even at pronounced skew

(V-strut frame bridge ends may, however, require 

regular pavement maintenance due to vertical 

movements of the bridge ends)

Frame bridge typologies ïillustration from Menn (1990)

slab frame

box-girder frame

trapezoidal frame

strut frame (inclined leg frame) = Sprengwerk

V-strut frame = V-Stiel Rahmen
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Examples: Train station at Rikon

Å Buried orthogonal frame for train station 

pedestrian underpass (a bridge é)

Å Precast elements (ñFanger-Elementeò)

Å Installation in extremely short time 

(railway line interrupted)
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Examples: Flyover at Widnau

Å Slender single span prestressed concrete frame bridge 

Å Span ca. 45 m, depth at midspan 1.10 m ºl / 41

Å Extremely complex geometry (variable skew and 

gradients)
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Examples: Hofbrücke (Aarebrücke) Innertkirchen

Å Slender single span prestressed concrete slab frame, 

Å Clear span 42 m, length 51.40 m

Å Replacing Maillartôsbridge from 1934 to increase hydraulic capacity


