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Abstract 
Orthotropic bridge decks are susceptible to fatigue cracks which are influenced by the thickness of 
their components, welding procedure, type of the weld, the position of the considered detail in 
relation to the local loading condition and by residual stresses due to welding. The above-mentioned 
parameters determine the detail category for fatigue resistance. This research focuses on an 
experimental investigation of the temperature distribution and distortions due to the welding of a 
connection between the deck plate, longitudinal stiffener and crossbeam. Three specimens were 
welded with dimensions of: 900x400 mm deck plate, 350mm deep trapezoidal longitudinal stiffener 
and 600mm long crossbeam in a workshop of a bridge fabricator. The crossbeams were 
manufactured with Haibach cope holes. The thickness of the deck plate and crossbeam was 15 mm, 
and the thickness of the longitudinal stiffener was 8mm. During the welding, the temperature was 
measured using a FLIR© E96 camera. The distortions were measured using an Artec Leo© scanner 
by comparing the initial state and the state after welding. 1.8 seconds after welding, steep 
temperature gradients were measured with a maximum of 1042°C. After cooling, a maximum 
upward displacement of 1.3 mm of the deck plate was measured. The main motivation of the 
experiments performed is to create a database for validation of a numerical model for the fatigue 
life prediction, which is left out of the scope of this paper. The order of magnitude of the 
deformation field is comparable to experiments found in the literature, although the results cannot 
be directly compared due to geometry, welding, and material differences.  
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1 Introduction 
Due to their relatively high stiffness and low self-
weight, orthotropic bridge decks (OBD) have been 
widely used in movable and long-span bridges [1]. 
An OBD consists of a deck plate, longitudinal 
stiffeners (rib), crossbeams and main girders, as 
shown in Figure 2. Despite its advantages, the 
manufacturing process may lead to distortions and 
imperfections [2,3]. Furthermore, fatigue cracks 
have been observed in the welded connections in 
various bridges [4]. In Figure 2 and 3, examples are 

shown of cracks that have been detected in the rib-
to-deck and the rib-to-crossbeam connection, 
including a Haibach cope hole. These cracks can be 
formed in locations of high-stress concentration 
and/or local defects and are influenced by residual 
stresses [5,6]. 

Welding induced residual stresses can reach the 
yield stress and are formed by steep temperature 
gradients and the restrained thermal shrinkage 
during the cooling [6,7]. Residual stresses have a 
large influence on fatigue life and therefore 

Experimental investigations of welding induced temperature gradients and distortions in a segment of an OSD

IABSE Symposium Prague 2022 –  
Challenges for Existing and Oncoming Structures

800


	Full Papers
	Experimental investigations of welding induced temperature gradients and distortions in a segment of an OSD


