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Noncomposite adjacent precast prestressed concrete box beam bridges were 
introduced in the 1950s as an economical and efficient bridge solution.  Over time, 
issues arose as a result of oversights in the early design of these bridges.  The collapse 
of an exterior beam of the Lake View Drive Bridge in Washington County, PA in 2005 
drew public awareness to the inherent complications in the design of noncomposite 
adjacent precast prestressed concrete box beam bridges.   
 
 The primary cause of the collapsed beam of the Lake View Drive Bridge was the 
inspector’s inability to appropriately assess the condition of the unexposed strands and 
shear keys.  A 2004 inspection indicated that approximately one third of the strands 
were broken.  However, an analysis of the remainder of the collapsed beam showed 
that nearly two thirds of the strands were damaged due to corrosion.  When considering 
the actual section loss of the strands, collapse was inevitable because the beam’s self 
weight exceeded its capacity. 
 
 Several beams from the bridge were tested and analyzed to better understand 
the cause of the collapse and to prevent the same failure for similar bridges.  The 
concrete strength, concrete quality, and prestressing strand tensile capacity were tested 
and found to be adequate according to the design specifications.  Since the materials 
used were found to meet specifications, the bridge design and inspection were held 
accountable for the collapse.     
 
 The design and construction of the beams significantly impacted the collapse and 
overall condition of the bridge. The precast box beams were placed using cardboard 
forms.  This method of placement led to inconsistent coverage of strands and non-
uniform flange and web thicknesses.  Vent holes were incorporated in the top flange to 
release the pressure created during curing of the beams.  Weep holes were placed in 
the bottom flange to allow for drainage if water were to enter the void of the box beam.  
Some vent holes were left exposed due to their position relative to the curb.  These 
open vent holes allowed water to enter the void of the box beam.  The cardboard forms 
used to place the precast concrete box beams then deteriorated due to standing water 
in the void of the box beam.  As seen in Figure 1 (Harries 2009), the degraded 
cardboard blocked the weep holes and allowed water buildup.  The trapped water in the 
beam contributed to internal corrosion as well as added live load to the beam.  With the 
mixture of road salt and water, elevated chloride levels in the voids increased the 
potential for internal corrosion.  
 
 The collapse can also be attributed to the ineffective reinforcing design.  
Reinforcing stirrups were placed above the prestressing strands, causing the strands to 
corrode first.  The concrete cover for the exterior strands was also insufficient, even if 
the strand placement was exactly in accordance with the design.  In addition, the 
stirrups did not have the appropriate lap length to develop effective shear resistance in 
accordance with the grade of reinforcement and compressive strength of concrete. 
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Figure 1: Significant corrosion and strand loss at east cut of interior girder 
(Harries 2009) 

 
 A focal point of the analysis was to correlate the outward appearance with the 
severity of strand corrosion and pitting.  It was found that even a seemingly small 
hairline crack in the concrete could be covering a strand that has been compromised by 
corrosion and pitting.  Figure 2 (Naito et al. 2010) outlines the general visual inspection 
categories and the underlying strand conditions.  The “Wire Condition” column outlines 
the results for the specific strand pictured in a given row.  The “Average Condition” 
column represents the averaged results of strands with similar appearance to those 
pictured in a given row.      

  
Figure 2: Correlation of surface and strand condition  

(Naito et al. 2010) 
 



The construction of the shear keys played an additional role in the condition of 
the bridge.  Water from the deck was allowed to seep through the shear keys because 
of their poor construction.  The transverse ties were then subjected to corrosion, 
reducing their strength.  Once corroded, the transverse ties no longer distributed load to 
adjacent members, allowing the beams to separate.  The additional water that flowed 
between the beams also eroded the exterior of the beams.  After demolition of the 
bridge, asphalt was found in the shear keys, confirming that the shear keys were no 
longer functional.     The Lake View Drive Bridge allowed engineers to better understand the 
contributing factors, both seen and unseen, that caused the exterior beam to collapse.  
Although some of the early design aspects are no longer an issue in current concrete 
box beam bridges, inspectors must be aware of such design flaws.  For example, vent 
holes are now closed off so water cannot enter the interior void of the box beam, but in 
an older box beam an inspector may have to inform the maintenance crew to remove 
cardboard from the weep holes to allow for drainage.  Inspectors must also recognize 
and conservatively account for unseen corrosion and its impact on the overall condition 
of a bridge.  If able, inspectors should chip away at an area that has concrete spalling 
so they can more accurately determine the condition of the prestressing strands.  With 
the extensive research that has been completed on noncomposite adjacent precast 
prestressed concrete box beams, future inspection of such bridges can be more 
accurate and allow for increased safety.  
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