Please provide a comparison of concrete/masonry repair methods regarding placement, durability, and bondability in various locations.

Consider four methods of concrete repairs:  Cast-in-Place Concrete; Shotcrete; Pre-Cast Concrete; and, Replaced Concrete Aggregate (PAC).

Cast-in-place Concrete - needs to have the right mix design in addition to the proper additives to compensate for the climate and job application.  Unfortunately, the mix proportions and aggregate movement after placement will, in most cases, generate a bondability factor of only 40% to 45%.  This is why it is important to apply a bonding agent to all surfaces adjacent to the repair.  Most contractors can place cast-in-place concrete in cold conditions using conventional cold weather concreting provisions and where there is good site accessibility for truck delivery or short distance pumping. Shrinkage and low bondability may eventually allow water infiltration into the repair making freeze-thaw conditions a factor. Where the repairs take place in a water environment, cast-in-place concrete is not recommended and dewatering will be necessary.

Shotcrete – works well in all climates but has low bondability with the original structure. This is due to the shrinkage of shotcrete after its application and the placement of a product that has different characteristics than the original conventionally poured concrete.  Application of a bonding agent would be helpful.  Underwater placement will require dewatering.

Pre-cast Concrete – provides excellent control of strength and durability.  Pre-cast concrete, in conjunction with a non shrink grout to fill the annular space between the old concrete and the pre-cast panel, offers a good alternative for concrete repair. Methods for movement and placement of the pre-cast panels must be considered.  This is obviously assisted by the panels being securely attached to the original structure.  Freeze-thaw issues are not a concern. Water placement can also be performed without the need for dewatering.  

Preplaced Aggregate Concrete – (PAC) The contractor erects water tight forms and places clean, graded aggregate into the forms. A non-shrink, cement/fly ash based grout is then pumped into the forms filling the voids within the aggregate mass.  The grout mix design, non-shrink additives, and the aggregate pre-placed into the form will virtually eliminate any shrinkage. Since there is high bondability and no shrinkage, this repair is highly resistant to freeze-thaw conditions. With this placement method, equipment does not need to be located in close proximity to the repair.  For repairs at or below the waterline, there is no need to dewater since the grout will displace the water as it is pumped through the aggregate.”

