Lecture No. 32

Subject: Repair and Maintenance of Concrete

Objectives of Lecture:

· To briefly explain the materials and techniques of repair and maintenance of concrete 
Introduction

· Once the signs of deteriorations are visible, concrete should be repaired otherwise it will be more susceptible to further damage, which may eventually render it unsuitable for further use 

· Preventive maintenance (regular inspection and restoration of sealed joints, drainage systems, etc.) play an important role in the durability of concrete structures

· Early attention to sealing of cracks and restoration of waterproof joints may eliminate the need for more costly repairs later

· In cases where more extensive deterioration has occurred or earlier repair works have been failed, an investigation should be made to determine the cause of deterioration and to make proper recommendations for an effective repair

Materials for Repair:

Many kinds of materials are available for repair and maintenance of concrete, as follows:  

· Low-viscosity polymers for the sealing of very fine cracks
· Very rapid setting cements for repairs in the presence of flowing or seeping water
· Special concretes for overlays
· Portland cement mortar and concrete itself
· Materials for repair of concrete are given in the following Table:

· Final selection of a repairing material depends on many factors, such as properties during repair, mechanical response, long-term durability, cost, and prior field experience  

Techniques of Repair

For an effective repairing following considerations in general should be kept in mind:

· Repair materials should be properly selected

· Proper preparation of the damaged concrete prior to repair. The following points pertaining to the preparation of the damaged concrete should be remembered:

(i) All damaged materials should be removed until a sound surface is reached

(ii) Where possible, the cavity should be prepared to ensure good bonding between the concrete and the repair material, and to ensure proper consolidation

(iii) Measures should be taken to remove aggressive materials or to prevent their reentry  

Repair of Cracks

1. Fine cracks, as small as 0.05 mm (0.002 in.)

· Fine cracks may be successfully sealed by the injection of low-viscosity polymeric grouts
· The grouting materials should be capable of forming a solid polymer in-situ after injection

· Epoxies are the popular choice and are commercially available

· The epoxy is injected under pressure in order to penetrate the very fine and tortuous crack pattern that may exist, providing structural integrity and sealing cracks against seepage through concrete 

2. Large cracks and joints

· Larger cracks and joints may be sealed using cementitious mortars and caulks or putties

· For a durable and successful seal, the crack should be cleaned out and cut back to form a V-shaped groove into which the sealant can be well compacted

· A good-quality Portland cement mortar is satisfactory (and cheap) for larger cracks

· In the presence of moisture, quick-setting admixtures should be used or the Portland cement replaced by a quick-setting proprietary cement (inorganic or organic)

· Lead wool is often used in connection with a conventional sealant

· Once cracks and joints are repaired, a general protective coating is both beneficial and aesthetic

Localized Patching

· Localized patching usually involve filling of tie holes, bolt holes, prestressing ducts, etc.

· “Dry-pack mortar” is used to fill shallow holes and conventional “replacement mortar” is used for deeper cavities or for filling around rebars

· Pressure grouting may be required for deep and narrow cavities, such as prestressing ducts

· The use of “replacement mortar” and concrete, or equivalent materials, such as asphalt or polymer concrete, is common practice in localized repair of pavements floors

· All unsound unbonded concrete should be removed, since a good bond is required between the old concrete and patching material

· If reinforcement is corroded, the surface rust should be removed and where possible it is advisable to completely expose the outer layer of reinforcement, to provide additional “interlocking”

· Priming with cement mortar or a polymer bonding agent will help develop additional chemical bond between the old and new concrete

· Alternatively, the use of materials such as polymer concrete or latex-modified concrete will in themselves give a good bond

Overlays

· Overlays on concrete surfaces are applied where extensive deterioration does not warrant localized patching

· Overlays are commonly applied on pavements and bridge decks

· A strong bond should be developed and the overlays should match the underlying concrete in thermal properties in order to avoid cracking, or have good crack resistant properties

· On vertical surfaces pneumatic application of concrete is often used

· The application of thinner coatings (or stuccos) can be done by spraying or hand application

· Conventional Portland cement concrete using special quick-setting admixtures is most commonly used, but the use of modified concretes, such as fiber-reinforced, regulated-set cement or latex additions, has been recommended
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