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Bridge Deck Cracking
1. Describe your state experience with bridge deck cracking - extent, severity, frequency and percent of bridges. (Type: random, tight transverse, load related over pier, (full depth or surface) other etc.)
· NYSDOT has a great deal of problems with bridge deck cracking.  The majority of the cracking is transverse.  The majority of the cracking is also related to stage construction where bridges are constructed in multiple stages of portions of the bridge longitudinally.  Traffic is then put on the completed stage(s) and these stages don’t have the stiffness the completed bridge will have.  The early stages have a tendency to crack and these cracks propagate into the later stage(s) during construction.  These types of cracks are full depth and generally tight.

-Other types of cracks do occur due to problems with finishing and these are generally wide and not full depth and longitudinal.  Some shrinkage cracking does occur and these are transverse, tight, and full depth.
2. What type of placement does your state allow – section and sequence or continuous?  If continuous pour, do you require the use of retarding admixtures?  What is the typical method of placement (belt, pump,etc)?

- Bridge decks in NY are constructed both as continuous placements and sequence (section) placements.  We require the use of a water reducing and retarding admixture in all of our bridge deck placements.  The typical method of placement is with a pump.
3. What total cementitious content does your state specify for standard bridge decks?  HPC bridge decks? 
-All of our new bridge decks are constructed with our Class HP concrete which has 405 kg/m3 of cementious content.
4. What does your state allow for type and amount of cementitious replacement?

-We require 20% of flyash or ground granulated blast furnace slag and 6% microsilica as part of the total cementitious content.
5. What does your state specify for evaporation rate control?

- The evaporation rate cannot exceed 1.2 kg/m2/hr.
6. What does your state specify for time of application, type, application rate, and duration of curing for standard bridge decks?  HPC bridge decks?
- NYSDOT specifications require that wet burlap be placed on the concrete within five minutes of final texturing and within 30 minutes of concrete placement.  A 14 day wet cure is required.
7. What type of admixtures (air, WR, HRWR, corrosion inhibitors, shrinkage compensating, etc.) and dosage rates does your state allow for bridge decks?

-NYSDOT specifications require an air entraining admixture and a “water reducing and retarding” admixture.  Dosage rates are as per the concrete producer with the exception that they have to stay below the maximum dosage rate allowed by the manufacturer of the admixture.
8. What research have you done and what results have you achieved at reducing bridge deck cracking?

- NYSDOT has conducted research into bridge deck cracking.  One study was done by our Bridge Deck Task Force.  Many bridges were surveyed from a design, materials, and construction perspective.  This research culminated in our Engineering Instruction 97-018.  The changes made as a result of this EI that were directed at reducing bridge deck cracking were as follows:  The top cover was reduced from 3.5 to 3 inches to make the longitudinal bar more effective.  The top longitudinal reinforcing was placed on top of the transverse reinforcing when isotropic reinforcing is used.  This is done in both the top and bottom reinforcing mats.  This is to make the longitudinal bar more effective.  The top and bottom mats are offset by ½ in both directions.  Locating the reinforcing in this manner reduces the planes of weakness caused by the reinforcing bars in the concrete.  The class of concrete for bridge decks was changed to class HP which has proven to have a reduced potential for cracking.  Finally, a 14 day wet cure time was adopted to reduce the potential for shrinkage cracking.  These changes have led to some reduction in bridge deck cracking.  However, NY does still experience substantial cracking of bridge decks.
9. Does your state specify incentive/disincentive payment for cracking?

- No.
10. Does your state specify a method of repair for cracking?

- No.
11. What is your state going to do next to deter cracking (research, materials, construction methods, etc.)?

- There is no planned action by NYSDOT to deter cracking at this time.
Concrete Barrier Rail (Bridge or Median) Cracking

1. Describe your state experience with barrier rail cracking - extent, severity, frequency and percent of bridges.  (vertical, horizontal, longitudinal in the top, etc.) 

- In general NYSDOT experiences vertical cracking of a low severity but in most of the barrier on our bridges.  Typically joints are not made deep enough and/or frequently enough to prevent uncontrolled cracking.  The uncontrolled cracking, however, is usually limited to a single crack between controlled cracks.
2. What type of placement does your state allow – slip form or fixed form?  Does one method result in more cracking than the other? 

- NYSDOT allows either slip form or fixed form.  It is difficult to say which results in more cracking.  Slip form may be used more frequently but without good data a guess would be that slip form results in more cracking.
3. What total cementitious content does your state specify for barrier rail?  Are well graded aggregates required?
- NYSDOT requires 403 kg/m3 of total cementitious for slip form barrier and 405 kg/m3 for fixed form.  Well graded aggregates are required.
4. What does your state allow for type and amount of cementitious replacement?

- NYSDOT allows a 15-20% substitution of fly ash or ground granulated blast furnace slag (GGBFS) for slip forming.  NY requires a 20% substitution of flyash or GGBFS and 6% substitution of microsilica for fixed form barrier.
5. What does your state specify for time of application, type, application rate, and duration of curing for barrier rail?  If clear curing is used, do you require the use of a fugitive dye?
- NYSDOT has the following requirements:  For fixed form no curing compound is required if the forms are left in place for seven days.  If the forms are stripped before seven days pass a clear with fugitive dye curing compound must be applied at a rate such that a minimum of one liter per is spread over no more than 3.5 square meters.  If slip form is used then a clear with fugitive dye curing compound must be applied at the same rate as for fixed form.
6. What type of admixtures (air, WR, HRWR, corrosion inhibitors, shrinkage compensating, etc.) and dosage rates does your state allow for barrier rail?

- NYSDOT requires an air entraining admixture and a water reducing admixture be added at a rate per the concrete producer but not to exceed the maximum recommended by the manufacturer of the admixture.
7. Are concrete barrier rail continuous or gapped?  If gapped, what interval is used and what material is placed in the gap?

- There is no gap in NY barrier.
8. What research have you done and what results have you achieved at reducing barrier rail cracking?

- NY has not conducted any research to prevent cracking of barrier but we are starting to look at ways to reduce cracking in Texas style barrier.
9. Does your state specify incentive/disincentive payment for cracking?

- No.
10. Does your state specify a method of repair for cracking?

- No.
11. What is your state going to do next to deter cracking (research, materials, construction methods, etc.)?

- NY has no plans at this time.
Bridge Deck Overlay Cracking

1. Describe your state experience with bridge deck overlay cracking - extent, severity, frequency and percent of bridges. (Type: random, tight transverse, (full depth or surface) other etc.)

- NY has been doing a limited number of overlays in recent years.  Issues with cracking have been limited due to this.  In the past cracking on overlays was generally tight, random, full depth, and limited to shrinkage.  There were also instances of cracking in the longitudinal direction that were actually tears due to finishing.  These usually didn’t extend full depth and were wider.
2. What is the typical method of batching and placement (mobile mixer, belt, pump,etc)?

- In NY the typical batching is in transit mix and the placement by pump.
3. What total cementitious content does your state specify for standard bridge overlay?  HPC bridge deck overlay? 

- In NY the typical total cementitious content is 430 kg/m3.
4. What does your state allow for type and amount of cementitious replacement?

- In NY we require a 20% substitution of either fly ash or GGBFS and 6% microsilica.
5. What does your state specify for evaporation rate control?

- The evaporation rate cannot exceed 1.2 kg/m2/hr.
6. What does your state specify for time of application, type, application rate, and duration of curing for standard bridge overlays?  HPC bridge deck overlay?

- NY requires the application of curing within 10 minutes after machine finishing and wet curing for a minimum of seven days.
7. What type of admixtures (air, WR, HRWR, corrosion inhibitors, shrinkage compensating, etc.) and dosage rates does your state allow for bridge overlays?

-NYSDOT specifications require an air entraining admixture and a “water reducing and retarding” admixture.  Dosage rates are as per the concrete producer with the exception that they have to stay below the maximum dosage rate allowed by the manufacturer of the admixture.
8. What research have you done and what results have you achieved at reducing bridge deck overlay cracking?

- None
9. Does your state specify incentive/disincentive payment for cracking?

- No
10. Does your state specify a method of repair for cracking?

- No
11. What is your state going to do next to deter cracking (research, materials, construction methods, etc.)?

- At this time NY is not doing anything to deter cracking in overlays.
