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PRAISE FOR

FOUNDATION REPAIR SECRETS

As a homeowner considers having to make a significant investment in their home, this book will be a great resource to navigate foundation assessments and repair options. Well-informed homeowners are better equipped to ask questions of the repair contractor in order to make better decisions and avoid unrealistic expectations. The more you know, the better the outcome.

Gregg A. Creaser, P.E.

President/Geotechnical Team Principal at SPEEDIE & ASSOCIATES, Inc.

R.K. Bob Brown’s book is a great resource for homeowners who want to learn how their house foundations work and make informed decisions regarding foundation repairs.

Randolph Marwig, P.E.

President Western Technologies Inc.

R. K. Bob Brown used a personal approach to explain a topic that might seem foreign to most.  Using anecdotes and real life experiences, Bob shared ideas and a vision in his book, Foundation Repair Secrets, that will likely save a lot of people time and money on their foundation repairs.

Clint L. Mueller, P.E.

R.K. Bob Brown has created a step-by-step guide for homeowners to understand potential causes and remediation techniques for foundation and slab movement issues. Foundation Repair Secrets takes Bob’s years of expertise in the foundation repair industry and presents them in a simplified manner for everyone to understand. It also shares what to anticipate when it comes to dealing with home foundation and slab repairs. This book makes clear not only Bob’s knowledge and passion for the foundation repair industry; but also his devotion to ensuring homeowners are provided the correct repair for their individual needs.

Greg Bakkum, SE, PE

I want to express my appreciation to Arizona Foundation Solutions on how it conducts its investigations using sound engineering principals supervised by a registered professional engineer to diagnose foundation distress in lieu of a sales person performing the investigation which is commonly used around Arizona. This engineering team takes elevation and dimensional measurements, observations of distress, and they follow the procedures of a Level B Investigation as outlined in the Texas ASCE. They then take this data and compile it, analyze it before they carefully make recommendations endorsed by a professional engineer. The report provided is easy to understand, user friendly, and most importantly technically sound in judgment. As a professional licensed engineer who gets phone calls regarding foundation settlement (or heave), I endorse and recommend a method of investigation as performed by Arizona Foundation Solutions.

Anthony J. Polusny, P.E.

This book is a great, easy-to-read guide for homeowners with distressed houses in need of repair. Although distress assessments
can be costly, you will likely have a better chance of a successful repair with geotechnical and structural engineers involved. Most distress results from various contributing factors that take knowledge and experience to fully understand. It is cheaper to fix the actual problem the first time, rather than hope a repair works. Foundation Repair Secrets provides some basic knowledge for the homeowner to make informed decisions on one of their biggest investments.

Chet L. Pearson, P.E.

Arizona
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R. K. Bob Brown graduated in 1984 from Arizona State University with a bachelor of design science from the school of architecture and a bachelor of science from the school of business in finance. In 1988, Bob founded Arizona Repair Masons Inc., and Arizona Foundation Solutions in 2001 and has been operating them since. Bob brings more than thirty years of construction experience and is LEED accredited. He is International Concrete Repair Institute moisture-measurement certified and is one of two Certified Foundation Repair Specialists (CFRSs) in the state of Arizona. CFRS is a designation of the Foundation Repair Association. Bob completed the grouting fundamentals course from the Colorado School of Mines in 2009. He has served as an expert witness in court cases on several occasions and is the holder of four patents. He is Level 1 certified by the Post-Tensioning Institute, is an EPA-certified radon measurement and mitigation specialist, and provides continuing education as an Arizona Department of Real Estate–approved CEU provider.
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ABC: Aggregate base course. A sand-and-gravel layer placed below concrete.

BACKFILL: Soil placed back after being excavated. It will usually compress or consolidate over time.

CEMENT: A component of concrete made from calcium, a plentiful element thanks to all of the lobsters and other crustaceans whose remains are calcified by the oceans. It is transformed by extreme heat and ground to a fine powder. The ancient Romans first used natural pozzolana cooked from the volcano of Mount Vesuvius.

CLAY SOIL: Distinguished by its tiny and varied mineral particles, clay has a negative charge and is attracted to water that has a positive charge. There are several mineral compositions of clay (kaolinite, illite, montmorillonite, etc.). The result, known as clay suction, causes many types of clay to swell when exposed to water. Montmorillonite can expand as much as 10 percent when exposed to water (a little more than eight feet of this material in the soil could heave ten inches!).

CENTER HEAVE: Heaving in the center of a foundation. Sometimes called dome heave.

COLD JOINT: An area between two portions of concrete that were placed at different times. It has no continuous integrity (can easily move separately).

COLLAPSIBLE SOIL: Usually sands and silt (larger than clay soil particles) that can consolidate when exposed to water or sometimes just the overburden of weight of something on top of it.

COMPACTION GROUTING: A technique that can fill sinkholes or level sinking foundations by injecting a cementlike substance deep into the ground to fill voids and compact the soil at those deeper levels.

COMPRESSION: In the context of this book, strengthening concrete so it can bear more weight. A concrete foundation with steel cables that are tensioned (pulled tight) after the concrete is placed will gain compressive strength to bear the load and tensile strength to hold together.

CONCRETE: Invented by the ancient Romans, a common form of pavement made up of sand, rocks, cement, and water. When combined, a chemical reaction occurs and transforms those ingredients into a solid material.

CUT: In soil nomenclature, the act of excavating soil to create a level surface for construction.

DEFLECTION: Deviation from a straight line. Usually meant to show evidence of problems from differential movement.

EDGE HEAVE: Heaving on the edge of a foundation as opposed to center heave or dome heave.

EVAPOTRANSPIRATION: The cycle of water vapor returning to the atmosphere from soil and bodies of water.

FILL: In soil nomenclature, the act of adding soil to level out a site for construction.

FLOOR-LEVEL SURVEY: Also known as a manometer survey, the measurement and recording for analysis of floor elevations or heights to help determine settlement or heave.

FLOOR SLAB: The concrete placed in the floor of a house. In conventional foundations, it is not a part of the foundation system other than holding up non-roof-bearing interior walls.

FOOTING: The part of a foundation that lies on top of the soil to provide support for loads above it.

GEOTECHNICAL: As a branch of civil engineering, it involves the science of soil mechanics and can overlap with structural engineering, which usually deals with things above the ground.

HEAVE: In the context of this book, expansive soil swelling—usually upward—that occurs when certain types of clay soil are wetted. Often this can be cyclical with wet and dry seasons or, conversely, accumulative in the case of long-term moisture under foundations.

HELICAL PILE: A steel pile that is advanced into the soil by screwing into the ground to provide foundational support.

MUD JACKING: The process of raising slabs by injecting pressurized grout or polyurethane foam (see polyurethane below) under them.

NOMENCLATURE: The terms commonly used by an industry or field, such as some of the words in this glossary.

POLYURETHANE: A type of chemical that can be catalyzed by water or by other chemicals. It has many forms and uses. Some love water (hydrophilic), and some eschew it (hydrophobic). Some swell when reacting; others simply gel and harden. They usually react faster than epoxy chemical reactions.

POST-TENSIONED SLAB: Concrete foundation with steel cables that are tensioned (pulled tight) after the concrete is placed to increase the stiffness of the concrete.

PUSH PILE: A steel pile that is advanced into the soil using hydraulic cylinders using the house or structure as a reactive force.

REFUSAL: In pile installation, this is the point at which the pile encounters hard-enough soil to refuse advancing, given a precalculated driving force.

SETTLEMENT: In the context of this book, when a structure sinks into the ground.

SERVICEABILITY: A description of damage on a structure (cosmetic or structural), such as reoccurring cracks, doors, and windows that don’t open properly and other dysfunctions.

SPREAD FOOTINGS: A building foundation base made of concrete. These surround a typical conventional foundation, supporting the roof bearing walls by spreading out the load, but typically don’t hold the slab down.

STEM WALL: A small wall that sits on top of the footing to support the frame or masonry wall above it.

STRATUM OR STRATA: A distinct layer of soil, usually one of many. Each layer can consist of different mineral content, density, and water content.

TOPOGRAPHY: The mapping of a surface, usually with lines to show elevation differences.

UNDERPINNING: Driving or screwing piles down through the soil layers until they meet strong resistance. It’s like putting the house on stilts so it can be releveled.
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Foundation distress in a home can be extremely traumatic to homeowners. In some cases, mitigation costs to a homeowner can exceed the original cost of a home. Foundation repair costs each year across the United States are more than the combined damage from tornadoes, hurricanes, earthquakes, and floods. Insurance companies know this and typically exclude coverage for foundation distress resulting from moisture-sensitive soil movements. Homeowners with foundation problems are keen to get expensive mitigation performed as economically and correctly as possible without sacrificing quality.

I am a senior civil engineer with forty years of forensic geotechnical experience on thousands of projects in Arizona. Much of my work involves the review of excessive soil movements and foundation failures. Many of these cases include failures of previous repair attempts. I have worked with this book’s author, R.K. Bob Brown, and his company Arizona Foundation Solutions (AFS) on dozens of soil movement mitigation projects over the last fifteen years. I also helped review aspects of AFS’s patented MoistureLevel System®.

Typical problem soils in Arizona include expansive clays, compressible and collapsible soils, and inadequately compacted fill.

Moisture changes in these soils can cause heave, settlement, and shrinkage. Dry climate conditions in the desert portions of Arizona aggravate soil moisture extremes, which can result in damaging soil movements. Wet soil moisture conditions followed by droughts in higher elevations in Arizona contribute to cyclic soil movements and resultant distress in homes.

Foundation repair companies and specialized structural and geotechnical engineers work to identify the cause of soil movements and to prescribe mitigation. The goal is to stabilize current soil movements and reduce future distress under the home. Unfortunately, there can be a misdiagnosis of the soil problem, leading to inappropriate, excessive, or unneeded mitigation. It is quite common for repair contractors to treat a home diagnosed as having settling soil with piers and grouting. When it turns out that the problem was the drying shrinkage of expansive clay soils or the swelling of expansive clays, the piers and grout can make distress conditions worse if the expansive clay soils become additionally wetted.
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