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Overview

* Terminology

* Locating Repair Limits

 Selecting a Material

* Patching a Bridge Deck

e Patching Vertical and Overhead Surfaces



Presenter Notes
Presentation Notes
Speaker Notes:

* Just quick overview of what will be covered


Class I: Surface Roughen and Cleaning
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Presenter Notes
Presentation Notes
Class I actually has nothing to do with concrete patching, but someone was going to ask about Class I preparation since we covered class II and III.

Class I preparation is just cleaning and roughening the deck. This is done before deck seals and deck overlays.


Class |l Deck Prep

* Max depth is 2 the deck thickness.



Presenter Notes
Presentation Notes
Run audience through some basic terminology.
-Class II preparation is an ODOT contracting terminology. It is used to classify contract bid items.

-Any patch that is less than ½ the deck thickness will be paid as Class II prep.


Class lll Deck Prep: Full Depth



Presenter Notes
Presentation Notes
Class III preparation again comes from contracting. It is defined as anything beyond ½ the deck thickness. 

This will usually mean a hole in the deck. These repairs will require forming


Terminology: Spall



Presenter Notes
Presentation Notes
A spall is just a pothole in concrete. 

During the Bridge Inspection Report the classification for Spalls was discussed. 

The top mat of reinforcement is shown here so this will likely be a Class II repair
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Terminology: Map Cracking & Efflo



Presenter Notes
Presentation Notes
This is a good photo of map cracking on the underside of the deck. 
Note that the cracking is tightly spaced and creates a checker board appearance.
Map cracking doesn’t necessarily mean the cracks go clear through the deck. 
In cases where the cracking goes clear through the deck, you might want to plan on a full depth repair.
You can also see in this photo that water is leaking through the deck to the soffit. Which is another bad sign.
Pay particular attention to any rust staining on the underside of the deck.


Terminology: Delam



Presenter Notes
Presentation Notes
Delams are where the concrete has cracked at the rebar level, but hasn’t actually broken off.
From the surface you can’t really see this as a problem.
Delams will eventually break and become spalls. When they spall depends on many factures.
It is important to repair these before applying deck overlays.
Although delams aren’t visible, there is fortunately some very low tech ways to find them quickly. 
We’ll cover that in just a few slides


Selecting a Repair Material

e Literally 100’s of products to choose from!

e ODOT Qualified Products List

* https://www.oregon.gov/ODOT/Construction/Documents/qpl.pdf
* Currently 41 approved products

e Word of mouth — Network with others to see what works for them.



Presenter Notes
Presentation Notes
Now that you’ve found a problem it’s time to select a repair product.
You can tell that it is difficult to get a quality patch by surveying all the patching products that are available.
There literally are 100’s of products.
Most claim to be amazing and the best, however the reality is that most products have a specific purpose so it’s good to have a few different products in your “toolbox”.
ODOT maintains a list of approved products. It is worth looking at products on this list as they’ve been vetted on odot products. This is a great resource that is continually maintained. Although it reduces the # of products to pick from, there are still 41 on the list currently. So this isn’t necessarily an exclusive list.
But probably the best resource are the folks in this room. While here I’d encourage you talk with other crews and exchange contact information. 

https://www.oregon.gov/ODOT/Construction/Documents/qpl.pdf

Selecting a Repair Material

| What’s the work window?

What’s the weather?

1,
.,?:

What'’s the size of repair?

N X

What’s being repaired?

A

Product cost? ==



Presenter Notes
Presentation Notes
Note to Presenter: This slide could really be expanded upon or quickly run through.

Work Window – Some products take off like a rocket to gain strength really fast. This is essential when you only have a very short window to get the repair in place before reopening to traffic. However, there is a typically a tradeoff in quality for these products. If a longer closure is do-able, it may be better to pick a product that takes longer to gain strength.

Weather – The biggest weather considerations are; is it raining, and is it cold. Both of these scenarios will limit what products can be used. Look at the manufacturers recommendations to make sure the product you’ll use is appropriate for the weather. Most products will need more time before opening to traffic in colder weather.

Size of Repair – Some products work really well for small spalls, but wouldn’t work well if the repair is huge. Until the preparation starts you won’t know the exact size of repair, but you should have a generally idea. Do you need a redi-mix truck or is this a 5 gallon bucket type of repair.

What is being repaired – Similar to the size of repair, what is being repaired makes a difference. If the patch is being exposed to high levels of traffic impacts then something that is durable, but soft might hold up better than something that is very hard. A structural repair material is required if you are doing significant repairs to columns, girders, and deep deck patch.

Finally, Product cost. Most repairs require significant costs is getting access, traffic control, and labor to prepare the patch. The actual product cost ends up being a very small part of the overall repair. Please don’t let product cost dictate the repair material. A very inexpensive product will only save money if you don’t have to repair it again. Focus on picking the right product for the repair and you’ll come out ahead financially. Good luck explaining it the bean counters!


Patching Product Categories: Cementitious

* Most Common
e Lots of admixtures
* Doesn’t require dry concrete

e Careful with very high early
strength. Harder isn’t better!

* Water cure to avoid cracking.



Presenter Notes
Presentation Notes
This is your “normal” repair material. It is typically going to be a structural repair material.
There are admixtures to make the material do anything you want; make it thicker, thinner, cure faster, slower, handle freeze thaw, etc.
Cementitious materials require the repaired hole to be damp when placed. So these materials are a good choice when you’ve got to patch in the rain.
Be careful with the harder the better mentality with these products. The faster the material cures and the higher the compressive strength, the more brittal the material tends to be. These really hard products can actually breakup the good original concrete around it resulting in a patch that keeps growing.
In general, these products benefit from having more time before returning to traffic.



Patching Product Categories

* Polyester Polymer Concrete
(PPC)

* High strengthen but softer
than traditional concrete

e Can return to traffic very

quickly.
* Use caution with deep
patches



Presenter Notes
Presentation Notes
ODOT has a long history of using PPC materials for overlays. They are very durable, but also softer than traditional concrete. This makes them very well suited to standing up to the rigors traffic impacts. They are essentially a complex blend of resins and aggregate. 

These products aren’t listed on ODOT’s patching QPL do to the fact that they aren’t considered structural patches. Deep deck patches, and large beam and column repairs should probably be avoided. However, ODOT crews have had success with repairing deck spalls with these materials. 

The resiliency of these materials also make them great options for repairing joint headers which are subject to frequent traffic impacts.


Patching Product Categories

* Magnesium-Alumino-Liquid-
Phosphate Concrete (MALP
Concrete)

* Chemically bonds to adjacent
concrete and steel

* Doesn’t require sand blasting
* Sets in 5-10 minutes



Presenter Notes
Presentation Notes
MALP Concrete is another type of repair. It was originally developed for use in airport landing strips. 

It gains strength very quickly. But unlike, concrete it doesn’t actually require any curing products. 

It also helps retard rust formation, so cleaning rusty reinforcement becomes less critical.




Patching a Bridge Deck

Locate Limits of Repair

Saw cut the perimeter

Chip out poor concrete

Clean exposed rebar

Apply primer (if required)

Mix and place patching material

Open to traffic



Presenter Notes
Presentation Notes
Now we’ve selected a product we’ll show the steps to getting a good patch. 

Regardless of the product selected, the preparation process is similar.


Mark out the Limits

01 02 03 04

Need to sound the Try and square off Avoid odd shapes Need to get edges

concrete to see corners. with tight corners. of patch into
what is spalled sound concrete.

beyond what you
can see.




Sounding: Chain
Drag Video



Presenter Notes
Presentation Notes
Audio isn’t great.

Highlight how reliable this low tech solution is.

Anybody can chain drag.





Hammer

Sounding of

Concrete

Superstructure



Presenter Notes
Presentation Notes
Note to presenter: Video has good audio to hear the difference between hollow and sound concrete. Check that it works.

Highlight that the camera on the right is infrared. This is a very high tech method of finding delams. The camera shows differences in temperature.

But note that with just a hammer the maintenance worker is able to outline the delam. Much cheaper than the several thousand dollar camera.


Saw cut Perimeter



Presenter Notes
Presentation Notes
Here they are saw cutting the patch. Note that the corners are squared off and the border with quite a bit beyond what is visibly damaged.


NOTE.
Less than 5" deep saw cut to
avoid shallow reinforcing bars.
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Presenter Notes
Presentation Notes
This detail is used on some of ODOT patching and rehabilitation projects.

Note that two saw cuts are used to avoid chipping the edges of the patch.

The workers then chip towards the outside edge. 

The exterior saw cut should be as deep as possible without risking damage to reinforcement.


Chip to Sound Concrete

* Bigger isn’t better! Smaller
chipping tools take longer but
causes less damage to adjacent
concrete.

* 15lb max per ODOT Spec



Presenter Notes
Presentation Notes
Note the concept of using a larger jack hammer can cause concrete beyond what is removed leading to “growing” patches.

Also note that the ODOT required 15lbs chipping guns may not work without the allowable work window. Perhaps using a 30lb hammer is a good compromise.	


Clean Rebar

e ODOT recommends sand
blasting

: . o
—— ¢ Leaving rust behind can cause

the patch to fail quickly

* Consult engineer if heavy
section loss is discovered



Presenter Notes
Presentation Notes
Blast clean the remaining concrete and exposed reinforcement. 

In cases where heavy rebar corrosion is found you may have to do some repairs before finishing the patch. 


Good Prep Example:

* Full depth edges

* Good square shape

e Concrete removed %” min.
below exposed rebar.



Presenter Notes
Presentation Notes
Highlight the full depth edges for good bond.

Nice square corners

And concrete chipped out below the exposed reinforcement for a good bond.


Install Anodes “Hockey Pucks” (Optional)



Presenter Notes
Presentation Notes
Zinc anodes are easy to install and can significantly improve  how long a patch lasts.

Installing anodes prevent a phenomenon called the hallo effect from occuring.

The basic concept of the hallo effect is the idea that a new patching material has a different PH as the surrounding concrete.

The rebar connects these together creating a small electric current.

This current causes the rebar in the existing concrete to rust quickly and cause new spalls.




Follow Manufacturers Mixing and Placing
Instructions

e Can feel like a science
experiment.

* Errors in measurement can
cause early failures.



Presenter Notes
Presentation Notes
Patching materials can consist of a complex blend of aggregates, resins, and chemicals. It is very important to follow manufacturers recommendations.

Often manufacturer representatives are available and willing to be onsite with a crew when using a new product. They can be a valuable resource. 


Trowel Material ‘i




Screed to grade




Cure the Material per Manufacturers Recs.




Overhead and Vertical Repairs:

Requires some special consideration.

Much harder to get a sound patch.

Sometimes it’s better to not patch



Presenter Notes
Presentation Notes
Overhead and vertical patches bring unique challenges.

Although these patches aren’t subjected to the pounding that deck patches are, they are often more difficult.

It can be really difficult to get a good bond to the existing concrete. This is particularly difficult if the patch doesn’t engulf some rebar.


Is Shoring Required?



Presenter Notes
Presentation Notes
Be extra cautious to have much concrete is removed at a given time.

Unlike deck patches, removing too much material could actually weaken the structure to the point of becoming unstable. 

If the removal becomes significant it may be prudent to call an engineer to take a look.


Limit Removal

3

-

1
'

'
[

R

=S

[+



Presenter Notes
Presentation Notes
This photos shows all the concrete around the bottom row of reinforcement has been removed.

At this point the reinforcement isn’t doing anything and the beam has been significantly weakened.
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Presenter Notes
Presentation Notes
In this photo the concrete only delamed around the steel stirrups. The concrete between the stirrups was still good and was left in place.


Dry wall Anchors ._
in Concrete?



Presenter Notes
Presentation Notes
The ODOT bridge preservation program has advocated for using non-metallic anchors to help keep overhead and vertical patches bonded.

These are just drywall anchors. That have been placed into small holes drilled into the existing concrete.

They are particularly useful when the patch doesn’t engulf reinforcing bars or the exposed bars are far apart.


Trowel Applied: Trowel Applied when spalls are minor (<2” Deep)



Presenter Notes
Presentation Notes
The easiest repair method is just using a trowel to buildup the patching material.

This method works best for smaller repair areas.

Working the material to get a good bond with the existing concrete is key to a successful repair.

Not the photo on the left has some anodes to help prevent corrosion of the rebar.


Form and Pour (Large Repairs)



Presenter Notes
Presentation Notes
Of course much larger patches will require forming and pouring. 



Form and Pump



Presenter Notes
Presentation Notes
This is an example of a formed girder that is being pressure grouted. 

Grout ports and vents are used to actually pressure grout the repair. This can really improve how well the patch bonds to the existing concrete. 

This would be considered the “Cadillac” of repair methods.


The No Patch Repair (Epoxy Paint)

e Clean steel and coat
with epoxy paint.

e Useful when the rebar
has minimal cover.



Presenter Notes
Presentation Notes
There are also times where not patching is actually the best repair option.

This photo shows the underside of a deck that has lots of exposed rebar.

This rebar was constructed without enough concrete cover to keep the rebar from corroding. 

A patched repair would required building up the entire soffit to get enough cover over the rebar. 


Epoxy Paint



Presenter Notes
Presentation Notes
In this case the crews opted to clean the rebar and coat it with an epoxy paint. This will help preserve the steel and prevent further deterioration.



Temporary Repair: Cold Mix



Presenter Notes
Presentation Notes
I almost didn’t include this slide in the “repair” presentation. 

Asphalt cold patch mix isn’t a good repair for bridge decks. You can expect the damage to continue to grow until a proper repair is made.

However, there are times where traffic and weather simply won’t permit a good repair.

Throwing some cold mix into a deck spall will at least lessen the impact on the public and may just buy you some time until a good patch can be completed.




Presenter Notes
Presentation Notes
If anyone wants some patching practice. 

We’ve got this bridge on HWY 58 that offers a lot of opportunities to try out your skills. 
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