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An initiative was recently undertaken by the Structures Division to investigate 
the longitudinal cracking in the concrete decks on adjacent beam - prestressed 
concrete structures. This cracking, observed during field inspection by Regional 
and Division personnel, occurs reiatively early in the life of the structure and 
is located in the concrete deck directly over the shear key joints between the beams. 

To identify the severity of the problem, a Statewide (Regional) Performance 
Survey of prestressed concrete structures with shear keys was conducted in 
December 1990, by the Engineering Research And Development Bureau. 
219 structures, constructed from 1985 to 1990, were selected from the Bridge 
Inventory Computer Data Base for this survey. 

The results of this survey are as follows: 101 structures exhibited 
significant longitudinal cracking in the concrete decks; 86 structures 
exhibited no deck cracking; 32 structures not accessible for inspection. 
The longitudinal cracking is located directly above the Shear Key Joints 
of the beams. The crack length typicaliy extended from end-to-end of beam. 
The width of crack ranged from 1/32 to 1/16 inch. The number of longitudinal 
cracks reported were 1 to 4 per structure. The cracks were connnonly associated 
with the crown line but were noted at virtually any longitudinal joint in the 
cross-section. Water leakage was observed through the shear key joints on 20 
of these structures. 

The concrete decks of 12 State-owned structures in Region One, greater than 
5 years old, were also inspected. Of these decks, 11 exhibited longitudinal 
deck cracking over the shear key joints, and in 6 of these decks, significant 
water leakage was observed through these joints. In addition, the inspection 
included the concrete deck of a 15 year old structure, located on a heavily 
traveled State Route. This deck exhibited longitudinal cracking over all of 
the shear key joints and significant deck spalling and water leakage along a 
portion of these cracks. 

We conclude from these surveys, and based on consultation with the Materials 
Bureau, that cracking occurs over the shear key joints soon after·placement 
of the concrete deck on a majority o·f these structures and that leakage through 
these cracks leads to significant de.terioration of the structure with time. 
Based on the field inspection and subsequent model analysis, we believe that 
the deck cracking resulted from differential rotation of the beams caused by 
the application of the tendon forces and/or transverse liveload placed near 
the edge of the beams. This rotation is not restrained by the current shear key 
configuration. The placement and number of tendons may also contribute to the 
cracking if they are not adequate to make the entire transverse section act as 
a "homogeneous'' mass . 
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