


Engineer's Foundation Evaluation
123 Sample Address, Your City, TX, 12345

|0.0 - Background and Purpose

On 4/1/2024 a foundation evaluation was performed at the property located at address 123 Sample Address, Your City, TX,
12345, which consists of a 2042 square-foot single family attached structure built in 2005 with a slab on grade foundation.

As shown in the attached inspection report (Appendix A dated 4/1/2024), a visual condition assessment and elevation plot of
the structure’s foundation was performed on-site by inspector Inspector Doe (TLC Home Inspections) for the purpose of this
desktop engineering evaluation completed by Engineer Philip W. Bullock Jr., M.E., M.B.A., P.E. (TX) (Noble Engineering
Services, LLC (TX)). This letter is written to document and memorialize the findings of both the field investigation and desktop
evaluation focused on providing a clear performance analysis for the client.

The purpose of this evaluation is to investigate and determine, to the extent possible, the foundation's current condition and
any necessary repairs that may be needed immediately and/or in the future (as calculations and predictions allow). This
evaluation is considered a Level B evaluation, as defined by the “Guidelines for the Evaluation and Repair of Residential
Foundations” by the Texas Section of the American Society of Civil Engineers (ASCE). Our evaluation involved collecting data
and photographs of the structure to assess its performance and identify any signs of distress. Based on our findings, we will
provide recommendations for repairs to ensure the long-term stability and safety of the structure. We understand that
foundation issues can be a cause for concern for property owners, and we aim to provide clear and concise information to
help you make informed decisions about any repairs needed for your property. The data and photographs presented in this
report are intended to provide a representative sample of the types of distress observed throughout the structure, and are not
a comprehensive catalog of all the distress present.

Per the Foundation Performance Association 'Guidelines for the Evaluation of Foundation Movement for Residential and Other
Low-Rise Buildings', a Level B Investigation includes:

Section 1: Documenting visual observations made during a physical walkthrough

Section 2: Observation of factors influencing the performance of the foundation

Section 3: If possible, an interview of occupants/owners/managers regarding a history of the property and foundation
Section 4: Review of pertinent info including geotech reports, construction drawings, field reports, and repair docs
Section 5: Deflection and tilt calculations to assess foundation performance and establish a baseline

Section 6: Description of factors that affect soil moisture

A Note on Photo Captions: This report, including the inspection report attached, will use photo captions that indicate locations
such as right, left, front, and back. These directions refer to how a person standing at the front of the property looking at it
would see it. For example, the "front left" would be located on the front left side of the structure, as person would reference if
standing at the front of the property looking at the structure.

1.0 - Visual Condition Assessment

This section of the report documents visual observations made during a physical walkthrough of this investigation. Herein are
the discoveries of the visual condition assessment of the foundation aimed at assessing its structural integrity, stability, and
performance. The foundation serves as the fundamental support system for any structure, playing a pivotal role in ensuring its
longevity and safety. Through industry accepted analysis and examination, this evaluation delves into the key aspects of the
foundation's overall condition to provide insights into its current state. By scrutinizing the visual condition assessed factors
(such as foundation cracking, unevenness, misaligned doors, windows that won't open, etc.) this portion of the evaluation
aims to elucidate any existing visual deficiencies or potential risks that may compromise the stability of the structure. The
findings presented herein are crucial for informing decision-making processes regarding necessary repairs, maintenance
interventions, or further investigations to uphold the structural reliability and safety of the structure.



The attached inspection report dated 4/1/2024 and completed by Inspector Doe should be reviewed in detail and should stand
as the visual condition documentation of the foundation-related deficiencies discovered at the time of the site-visit inspection.

2.0 - Observation Summary

Below is a table that represents a summary of the observed deficiencies at the property discovered in the field that may be
considered to be influencing the performance of the foundation. See attached property inspection report for photos, detailed
locations, and other information about these visual deficiencies.

Visual Condition Report Summary Table

Foundation Cracks - Minor Present Trees Near Structure Not-Present
Foundation Corner Cracks Not-Present | Misaligned Trim Areas Not-Present
Foundation Cracks - Major Not-Present | Wall Cracking Present
Areas Sloping and Uneven Not-Present | Floor / Ceiling Deficiencies Not-Present
Exposed Rebar or Anchors Present Window Deficiencies Not-Present
Spalling Concrete Not-Present |Door Deficiencies Present
Visual Discovery of Previous Foundation Work Yes

It should be noted that, while foundation movement can cause interior and exterior visual cosmetic distress, it is not the only
reason that cracks and separations may appear in a structure. The majority of cracks do not compromise structural integrity.
The normal and expected thermal expansion and contraction of dissimilar building materials (such as veneer, trim materials,
windows, wood framing, and interior drywall on a typical exterior wall) can cause cracks and separations that are not
necessarily an indication of structural failure. In addition, some building materials, such as sealants, deteriorate over time and
require regular maintenance.

Note: garage elevations are excluded from tilt and deflection calculations, as accurate measurements are nearly impossible to
gather. In general, garages can be non-monolithic or they are poured to purposefully slope toward the exterior garage door
making any conclusions derived difficult to interpret.

3.0 - Interviews

The owner was briefly interviewed as part of this investigation. The owner has relevant knowledge of previous defects and/or
foundation work; the documentation that the owner provided is attached and discussed in Section 4.0 below.

4.0 - Pertinent Documents

A previous elevation plot was provided and is attached to this report. See Section 4.0 for further discussion on comparisons.

5.1 - Elevation Plot




To calculate deflection and tilt of the structure, an elevation plot must be performed. An elevation plot determines the relative
elevations of the structure comparative to a base elevation of zero (0.0) at a chosen and documented location in the structure.
Foundation deficiencies are typically judged based on the following generally accepted criteria:

e The elevation deflection across an entire structure should remain within 0.5 to 1-inch depending on the age of the
structure. Generally newer structure, should remain less than 0.5 inches or less of deflection across the entire structure. This is
subjective depending on other factors (primarily visual condition and age of the structure).

e The elevation deflections measured as the bending of a straight line do not approach the generally accepted criteria for
foundation performance and repair of 1.00/360 (1-inch of bend in 30-feet).

e The elevations measured as tilting of a level line across the foundation to not approach the generally accepted criteria for
foundation performance (not repair) of 1.00% (2.4-inches of difference across 20-feet).

e The elevations measured as a slope of floors do not approach 2.00% (1.2-inches of difference across 5-feet).
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Elevation Plot Graphic (Figure A)

The elevation plot resulted in the graphic as depicted above in Figure A. The red-points and areas are elevation measurements
that were lower than the base station elevation (0.0). The green-points and areas are elevation measurements that were
higher than the base station elevation (0.0). The blue-points (and white areas) are equal to the base station elevation (0.0).
The maximum elevation point was determined to be 1.2 inches and the minimum was -1.7 inches, resulting in an elevation
difference of 2.9 inches of difference across the structure.



A mesh contour is a graphic that is designed to look and feel like a geographic topography map. Some clients find the graphic
useful and some find the graphic confusing and difficult to understand. In general, the client should envision walking the
foundation where areas of red are lower than the base station elevation (0.0) and areas of green are higher than the base
station elevation (0.0). The darker the color (both red and green) the higher/lower the elevation.
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Mesh Contour Graphic (Figure B)

The mesh contours graphic depicted above in Figure B is similar to the elevation plot. The red, green, and white areas depict
areas that are lower, higher, and equal to the base station elevation (0.0). The contour intervals are labeled.

5.2 - Deflection and Tilt Calculations




In a level-B foundation evaluation, deflection and tilt calculations are essential components for assessing the structural
integrity and stability of the foundation. Deflection refers to the degree to which a structural element, such as a foundation,
bends or deforms under load. It is typically measured as the vertical displacement of a point on the foundation relative to its
original position. Calculating deflection involves analyzing individual arc-deflections for each profile across the floorplan. Tilt,
on the other hand, refers to the inclination or angular deviation of a structure from its intended level or vertical alignment. In
the context of a level-B foundation evaluation, tilt calculations involve measuring the horizontal displacement of points on the
foundation relative to a reference plane or datum. Tilt can result from various factors, including uneven settlement of the
foundation, soil movement, or structural deficiencies.

Foundation movement calculations have been performed according # FPA-SC-13-1 'Guidelines for the Evaluation of
Foundation Movement for Residential and Other Low-Rise Buildings.' The calculations separate foundation movement into
foundation 'Deflection’ (bending) and foundation 'Tilting' - straight line arithmetic of the elevation readings provided on the
Elevation Survey will not yield the same results and should not be incorrectly compared. The standard allowable differential
deflection is based on 1.0 inch of vertical movement, up or down, over a horizontal distance of 30 feet; expressed as Length (L
in inches) / 360. The standard allowable tilt is based on 1% slope over the entire length, width, or diagonal of the foundation.

In layman's terms, the deflection calculations represent localized areas of concern where tilt calculations represent entire
foundation movement as a singular plane. By accurately quantifying deflection and tilt, this evaluation can assess the overall
performance of the foundation, identify potential issues such as excessive settlement or structural misalignment, and
recommend appropriate remedial measures to ensure the foundation's stability and longevity. These calculations are crucial
for safeguarding the structural integrity of buildings and mitigating the risk of foundation-related failures.

Below is a graphic that shows the locations of deflection and tilt profiles that were calculated. The total profiles calulated was
79 with a total usable profiles (above the effective length threshold) of 76.
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All Profiles Graphic (Figure C)

Below is a graphic that indicates the locations of the 5 deflection calculation failures.
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Deflection Failures Graphic (Figure D)

The above Figure D shows deflection failures along the foundation. Deflection failures can be considered localized failures in
(sometimes) isolated portions of the foundation. The profile lines that were calculated are represented by a dashed black line
and the areas that the deflection failures occur are represented by a dark red line segment. Of the 76 deflection profiles
calculated, 5 profile failures were identified.

5.3 - Comparison of Other Elevation Plots

A previous elevation plot completed in 1998 was available to use as a baseline of movement progression. As part of this
evaluation, a contour mesh showing the elevation differences between the current contour mesh and the baseline was
processed and is shown below.













































