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Construction Inspection of Bridge Decks
This construction bulletin revises the CDOT Construction Manual to provide guidance on construction inspection of bridge decks and correction of problems found. 
Forming the Bridge Deck on Precast Prestressed Concrete Girders

In Subsection 601.7.2 of the CDOT Construction Manual add the following:

Problems with forming concrete decks on precast prestressed concrete girders are typically due to inadequate haunch height. The haunch is the distance from the top of the girder to the bottom of the bridge deck. The haunch is specified by the designer on the plans and is designed to accommodate girder camber, deck geometry, and forming of the deck. It allows for the girder deflections due to the weight of the slab (dead load deflections).

Girder camber is due to the force of the tensioned prestressing strand and the time dependent effects of creep and shrinkage. Creep and shrinkage are a function of the actual concrete mix placed in the girder. Camber in a girder cannot be reliably predicted, since it is not known during design what the girder's age will be at the time of erection, the creep and shrinkage characteristics of the concrete mix, the concrete strength when the prestressing force is applied to the girder, and how these factors will interact.

Inadequate haunch height problems generally have been the result of:

1. The fabricator not monitoring the camber growth of the girders and taking corrective action when necessary, i.e. weighting the girders down.

2. The designer not allowing adequate tolerance for girder camber when specifying the haunch height.

3. The girders sitting on the bridge substructure for extended periods of time before the deck is placed.

4. The designer not making an allowance for the bridge deck geometry when determining the haunch height, for example, the effects of a vertical curve or the deck cross slope.

During construction a number of different problems can develop that result in a difference between the haunch height specified on the plans and the actual haunch height in the field. For example:

1.  Less camber than predicted or failure to consider the effects of a crest vertical curve during design leads to a deeper haunch which can:

· Increase the dead load on the girders and subsequently create additional dead load stress or deflection that the girder was not designed for.

· Increase the height of the haunch which probably was not planned for by the Contractor and is often discovered after the girders are erected. This often leads to conflicts and discussions about payment and time requirements for additional work. It may require ordering new forming materials.

2.  More camber than predicted or failure to consider the effects of a sag vertical curve during design leads to a thinner haunch which can result in:

· The inability to attain the minimum concrete bearing thickness under the ends of the precast concrete deck panels when the panels are used for deck forming.

· Girders projecting into the deck, reducing the deck thickness over the girders and complicating the support of deck forming systems.

3.  More camber than predicted due to: 
· The fabricator failing to support girder segments stored in the yard at the bearing seat locations at the end of the girders, or 
· The fabricator failing to weight the girders down, when there is an especially long period between girder fabrication and erection. 

See the standard note on CDOT’s prestressed girder worksheets for the more information on the remedial action required by the Contractor to prevent excessive camber growth (B-616-BT,BX,SL, and U).

4.  More or less camber than predicted due to bearing seats constructed at an elevation lower or higher, respectively, than that shown in the plans. As specified in subsection 601.12(l) of the Standard Specifications,– the Contractor shall provide an as constructed survey of abutments and piers prior to girder erection. Conducting this survey is important to predicting problems with haunch depth and allowing for any necessary adjustments prior to girder erection.  

When problems arise, discuss the options with the Contractor, the bridge designer, and the roadway designer. Options used in the past include:

1. Raising or lowering the grade of the bridge deck and approach roadway to accommodate the actual girder cambers, if possible.

2. Reducing the bearing thickness under the precast panels by using a grout as the panels are placed.

3. When metal stay-in-place deck forms are used, letting the girder project up into the deck and reduce the clearance between the bottom mat of steel reinforcement and the girder. In some cases they may sit directly on the girder.

4. When precast box girders are placed side by side, there can be differences in camber between adjacent girders. This can result in a thinner slab or thicker slab than required on the plans at various locations and the clearance between the reinforcement mat and the tops of the girders will vary. This will require variable height chairs for reinforcement support.

Bond of Cast-in-Place Concrete Deck to Precast Elements

Add subsection 601.7.4.3 to the CDOT Construction Manual as follows:

601.7.4.3 Bond of Cast-in-Place Concrete Deck to Precast Elements 

The top surface condition of precast prestressed concrete girders and deck panels will affect the bond of cast in place concrete to these elements. Since this is a mechanical bond, factors such as surface roughness, dirt or debris on the surface, surface water, the substrate concrete's moisture condition, and consolidation of the deck concrete placed on the precast elements all can affect the bond. These factors also apply to the bond of thin concrete overlays to existing decks on bridge deck rehabilitation projects. Delamination at this interface can lead to deck failure.

When precast prestressed concrete deck panels, girders, or both are used, inspect these elements and have the Contractor remove all dust, dirt, water, and other deleterious substances from the top surface prior to placing the deck concrete. The bond of the cast-in-place concrete to the precast members is dependent on the cement paste flowing into the surface irregularities (pores) of the substrate concrete. Thus, any material that covers or fills these small voids or pores will inhibit the bond of the concrete and could lead to delamination and premature failure of the deck.

Bridge Deck Construction Joints

Add subsection 601.7.4.4 to the CDOT Construction Manual as follows:

601.7.4.4 Bridge Deck Construction Joints

Construction joints (CJ) in bridge decks are used for various reasons, for example: to reduce the size of a deck placement or when an emergency bulkhead is needed to suspend a large deck pour. Ideally, construction joints should be located to allow the girders in a span to deflect and the ends to rotate under the weight of the entire deck. When CJ are not placed at correct locations, girder end rotation and deformation are restrained by the hardened concrete. Therefore, in the process of placing the deck on precast prestressed concrete girders, the ends of the girders in the next span should not be restrained until about 80% of the next span is placed. To approximate these conditions, a construction joint can be placed at about 80% ± 10% of the span length as shown in the following examples.

During a deck placement (See subsection 601.12 of the Standard Specifications), the leading edge of the fresh concrete should be kept parallel to the substructure so that the girders are loaded evenly during the placing and screeding operations. Construction joints should be placed parallel to the substructure. Construction joints should be cleaned of surface laitance, curing compounds, and other foreign materials before fresh concrete is placed against the surface of the joint.
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