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Visual Home Inspection Including A Visual Engineering Foundation 
Performance Evaluation For 

Client: Kelly Sample 
property located at:

14350 Sample Drive  
Houston, Texas  

There is an Executive Summary starting on page 5 and ending on page 14.  The Executive Summary provides a 
summary of the report with a focus on systems and components judged to be in need of repair, observed defects, 
areas of concern and other comments we believe may be important in your evaluation of the subject property.  A 
detailed Table of Contents can be found on page 2.  We recommend you first review the Executive Summary.  
Next, use the Table of Contents to locate those sections that are of the highest interest to you.  Then, read the entire 
report.  If you have any questions concerning the inspection or the report, do not hesitate to call us.    

����

The space to the right contains a computer-generated Professional 
Engineering Seal.  The seal was authorized by R. Michael Gray, P.E. 72949 
on Thursday, May 27, 2010.  It is a violation of law to copy or alter this seal 
in any manner. 
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PROJECT DESCRIPTION 

Some of the information listed below is from the owner.  The report and the engineering judgments expressed in the 
report rely, in part, on the information in the table below: 

Building Type: single family home  Approximate Age of House: 45  years 
Number of Stories: 2 Was Client Present?: no 
Was Building Occupied?: yes Was the Owner Present?  no 
weather: partly cloudy   

This real estate inspection was performed and the report prepared pursuant to the PROFESSIONAL 
ENGINEERING CONSULTING AGREEMENT (hereafter referred to as the “agreement”) between the Client and 
R. Michael Gray.  

The following explanation is intended to assist you when reviewing the report.  The report is divided into sections 
(such as Foundation Performance, Plumbing System, etc.)  In addition, each section is divided into as many as four 
subsections; Components Inspected, Recommended Repairs, Observed Defects, Areas of Concern and Comments, 
Additional Information, and Other Inspection Options. 

COMPONENTS INSPECTED 

The components and materials that were present are listed in this 
section.  The listed components were inspected unless otherwise noted 
under Additional Information.  In addition, the inspected components 
were observed to be in functional condition at the time of the inspection 
unless otherwise noted under Recommended Repairs, Observed Defects, 
Areas of Concern and Comments. 

RECOMMENDED REPAIRS, 
OBSERVED DEFECTS, AREAS OF 

CONCERN POOR BUILDING 
PRACTICE AND COMMENTS 

In this section are found opinions concerning the need to repair the items 
inspected.  Observed defects pertaining to the need to repair the 
inspected item are also listed.  Areas of concern, poor building practices 
and comments judged by the inspector to be important for the client to 
aware of in the client’s evaluation of the condition of the property. The 
purpose of specifying observed defects is to provide the client a sense of 
why a system or component is judged as in need or repair.  It is 
important to understand that we make no representation that any list of 
defects is diagnostically or technically complete: the client should obtain 
written repair quotes on all systems and components reported as in need 
of repair prior to closing.  

ADDITONAL INFORMATION 

The information under this heading contains maintenance concerns, 
clarifications, and further descriptions of the components and materials 
identified in section.  In addition, the components that were present, but 
not inspected, are identified; also the reason for not inspecting the 
component is provided under this heading.  

OTHER INSPECTION OPTIONS 
Under this heading we provide information concerning inspection 
options that go beyond the visual inspection provided in this report. 
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EXECUTIVE SUMMARY 

This section is an executive summary of the report.  The executive summary includes a summary of the engineering 
performance evaluation of the foundation.  Also included is a summary of the observed defects from the subsection,   
Recommended Repairs, Observed Defects and Comments for all the sections other than the foundation.  For 
complete information about the condition of the components included in this inspection, please refer to the 
appropriate sections of the report. 

FOUNDATION SUMMARY: 

VISUAL FOUNDATION INSPECTION AND VISUAL ENGINEERING  PERFORMANCE EVALUATION 
SUMMARY

Issues summary comments 

1. Does the house show damage that is probably due to 
foundation movement? 

Based on my observations of the house, it is my 
engineering judgment that the house does exhibit visible 
damage due to foundation movement.  

2. What kinds of damage does the house exhibit due to 
foundation movement? 

In the judgment of this engineer, the visible damage to 
the house resulting from foundation movement is 
cosmetic. 

3. Engineer’s opinion of the visually apparent 
foundation performance. 

In the judgment of this engineer, the foundation is 
performing in a serviceability sense within what I 
consider to be an acceptable range of structural 
performance given the apparent age, construction and 
location of the structure. 

4. Is the foundation performance adequate in terms of 
usability and serviceability of the house?  

It is my judgment that the foundation is performing in a 
way that does not impair the usability and serviceability 
of the house. 

5. Is the foundation performance adequate in terms of 
structural damage to the house? 

It is my judgment that the foundation is performing in a 
way that is not significantly impairing the ability of the 
structural frame of the house structure to carry normal 
imposed loads in a safe manner. 

6. Is the apparent geometry of the foundation surface as 
indicated by Finish Floor Elevation Profiles consistent 
with normal foundation performance?     

The Finish Floor Elevation Profiles, in this engineer’s 
opinion, are consistent with normal foundation surface 
geometry taking into consideration published ACI 
construction tolerances and expected foundation surface 
distortion for foundations in this area and age. 

7. Is foundation underpinning structurally necessary? 

It is my judgment that this question should be answered 
in the affirmative only if foundation movement is clearly 
causing significant structural damage to the house or if 
the foundation movement is resulting in structural safety 
issues that cannot be addressed without underpinning the 
foundation.  It is my judgment that foundation 
underpinning is not structurally necessary for this house. 
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8. Is foundation underpinning recommended? 

Foundation underpinning is an option if you find the 
performance of the foundation inadequate.  It is my 
judgment that this question should be answered in the 
affirmative only if foundation is clearly distorting to a 
degree that foundation underpinning is likely to make a 
significant improvement to the future performance of the 
foundation.  It is my judgment that foundation 
underpinning is not recommended for this house; it is 
my judgment that any improvement in the future 
performance of the foundation is outweighed by the risk 
of damage to both the house and the foundation that 
could result as an unintended consequence of the 
foundation underpinning process.   

9. What options are available for repairing the visible 
foundation distress? 

In my opinion, the distress evident in this house (brick 
veneer cracks) cannot be repaired by making 
adjustments to the foundation.  There is no clear 
evidence, in my opinion, that the foundation movement 
has been excessive.  There are only 2 reasonable options, 
in my view.  Since there were no structural safety issues 
observed, it is acceptable to simply live with it if that is 
acceptable to you.  A second option is to repair the 
objectionable distress using normal carpentry and 
masonry repair techniques.. 

10. Are any concrete repairs recommended? 
During the visual inspection I did not see anything that 
indicated to me that any concrete repairs are necessary at 
this time. 

11. Comments concerning previous reports.  There were no previous reports available. 

SURFACE WATER CONTROL SYSTEM: 

The Surface Water Control System was judged to be not in need of immediate repair based on a visual inspection 
and engineering evaluation of the visually apparent structural performance of the Surface Water Control System.

EXTERIOR WALLS, DOORS AND/OR WINDOWS: 

The Exterior Walls, Doors and/or Windows were judged to be in need immediate repair and/or have areas of 
concern based on the following observation(s).  Prior to closing, all repairs necessary to make the Exterior Walls, 
Doors and/or Windows safe and functional should be completed. 

Observed Defects, Items in Need of Immediate Repair, Areas of Concern and/or Comments 
Concerning the Exterior Walls, Doors and/or Windows

· Repair: There is moisture damaged siding on the garage. 
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· Poor Building Practice: There is no visible flashing at the horizontal projecting trim such as 
on the garage at the bottom. 

· Repair: There were missing window screens.  
· Repair: There is damaged and loose siding in the rear. 
· Repair: There is some improperly flashed siding in the rear at a hose bib penetration. 

INTERIOR WALLS, FLOORS, CEILINGS AND/OR DOORS: 

The Interior Walls, Floors, Ceilings and/or Doors were judged to be in need of immediate repair and/or have 
areas of concern based on the following observation(s).  Prior to closing, all repairs necessary to make the Interior, 
Floors, Ceilings and/or Doors safe and functional should be completed. 

Observed Defects, Areas of Concern and/or Comments Concerning the Interior, Floors, Ceilings 
and/or Doors

· Safety Issue: The required handrail at the stairs should be continuous and should terminate by 
turning into the adjacent wall. 

· Repair: A door to the study sticks. 
· Repair: The door at the right front upstairs bedroom closet did not latch. 

FIREPLACE AND CHIMNEY: 

The Fireplace and Chimney was judged to be not in need of immediate repair based on a visual inspection and 
engineering evaluation of the visually apparent structural performance of the Fireplace and Chimney.

ROOF COVERING AND/OR STRUCTURAL ROOF FRAME: 

The Roof Covering and/or Structural Roof Frame was judged to be in need immediate repair and/or have areas 
of concern based on the following observation(s). Prior to closing, all repairs necessary to make the Roof Covering 
and/or Structural Roof Frame weather-tight, safe and functional should be completed. 

Observed Defects, Areas of Concern and/or Comments Concerning the Roof Covering and/or 
Structural Roof Frame

· Comment: Roof Covering Type: metal  shingles overlaying a wood shingle roof   
· Comment: Approximate Age of Roof Covering: unknown  
· Comment: Normal Service Life of Roof Covering: reported to be 50-years with repairs. 
· Comment: Structural Roof Frame Type: conventional wood framing 
· Structural Repair: The purlins are nominal 2x4s when they should match the size of the 

supported rafters.  The purlins should be supported by a strut spaced no more than every 48-
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inches.  In prioritizing any requested repairs, it should be kept in  mind that this repair item may 
be a waste of money given the age of the house and the fact that there is little sagging visible in 
the roof plane.  

· Structural Repair: The purlins should be braced at least every 48-inches with a strut.  

ATTIC VENTILATION AND/OR ATTIC INSULATION: 

The Attic Ventilation and/or Attic Insulation was judged to be not in need of immediate repair based on a visual 
inspection and engineering evaluation of the visually apparent structural performance of the Attic Ventilation 
and/or Attic Insulation.

Observed Defects, Areas of Concern and/or Comments Concerning the Attic Ventilation and/or 
Attic Insulation

· Comment: Approximate Insulation Depth: 5 -inches 

PORCHES AND/OR DECKS: 

The Attached Porches and/or Decks was judged to be in need immediate repair and/or have areas of concern 
based on the following observation(s). Prior to closing, all repairs necessary to make the Porches and/or Decks 
safe and functional should be completed. 

Observed Defects, Areas of Concern and/or Comments Concerning the Porches and/or Decks

· Repair: The gate to the pool equipment area needs repair. 

BUILT-IN KITCHEN APPLIANCES: 

The following is a summary of the Built-In Kitchen Appliances inspection including defects in need of corrective 
action and/or have areas of concern.  Prior to closing, all repairs necessary to make the Built-In Kitchen 
Appliances safe and functional should be completed.  The repair technician should certify that the Built-In 
Kitchen Appliances are functional and safe. 

dishwasher: No repairs were indicated.

range exhaust: No repairs were indicated.

range: No repairs were indicated. 
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oven: No repairs were indicated. 

microwave oven: There was no built-in microwave oven. 

disposer: No repairs were indicated. 

trash compactor:  
The trash compactor was judged to be in need of repair based on the following observations: 

· Area of Concern: The trash compactor works but is extremely loud.  

BATH EXHAUST VENTS, BATH ELECTRIC HEATERS AND CENTR AL VACUUM SYSTEMS: 

The following is a summary of the Bath Exhaust Vents, Bath Electric Heaters and Central Vacuum System 
inspection including defects in need of corrective action and/or have areas of concern.  Prior to closing, all repairs 
necessary to make the Bath Exhaust Vents, Bath Electric Heaters, Central Vacuum System and Clothes Dryer 
Vent safe and functional should be completed.  The repair technician should certify that the Bath Exhaust Vents, 
Bath Electric Heaters, Central Vacuum System and Clothes Dryer Vent are functional and safe. 

bath  exhaust vents: 
The bath exhaust vents were judged to be in need of repair based on the following observations: 

· Area of Concern: I could not verify that the bath exhausts terminate outside instead of in the 
attic.  

bath electric heaters: There were no bath electric heaters.

central vacuum system: There was no central vacuum system.

clothes dryer vent:
The clothes dryer was judged to be in need of repair based on the following observations: 

· Safety Issue: The clothes dryer vent should be cleaned of all lint.  The amount of lint in it now 
is a fire hazard.  

· Repair: The clothes dryer vent assembly wall cap should be replaced. 

WATER HEATER(S): 

The Water Heater(s) were judged to be in need of repair and/or have areas of concern based on a visual inspection 
of the visually apparent performance of the Water Heater(s).  Prior to closing, all repairs necessary to make the 
Water Heater(s) safe and functional should be completed.  The repair technician should certify that the Water 
Heater(s) are functional and safe. 

Observed Defects, Areas of Concern and/or Comments Concerning the Water Heater(s)

· Comment: Number and location of water heater(s): 1 gas water heater in the attic 
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· Comment: Water heater capacity: 40-gallons  
· Comment: Normal water heater service life: 6 to 10 years; the age of the water heater is 

unknown but it is clearly a very old unit. 
· Safety Issue: The water heater relief valve drain line should not be threaded where it 

terminates.  This is a safety hazard.  
· Safety Issue: The vent assembly vent cap is not an approved vent cap; this is a severe fire 

hazard and should be corrected immediately.  
· Safety Issue: The vent assembly is too close to combustible material at the roof.  
· Area of Concern: There was no dirt leg in the gas line ahead of the gas control valve; the 

purpose of the dirt leg is to prevent construction debris from entering the gas valve which could 
cause a safety hazard.  It would be prudent to have a dirt leg installed the next time the 
equipment is serviced.    

· Safety Issue: The vent assembly is not a required UL Listed Type B vent.  
· Safety Issue: There is no proper access to the water heater.   
· Safety Issue: There was no proper working platform for the water heater.  A working platform 

is a required floored area that provides a safe place to stand for inspecting, servicing and 
repairing the water heater.   

DOORBELL AND CHIMES, ATTIC POWER VENT(S) AND GARAGE  DOOR OPENER(S): 

The following is a summary of the Doorbell and Chimes, Attic Power Vent(s) and Garage Door Opener(s) 
inspection including defects in need of corrective action and/or have areas of concern.  Prior to closing, all repairs 
necessary to make the Doorbell and Chimes, Attic Power Vent(s) and Garage Door Opener(s) safe and 
functional should be completed.  The repair technician should certify that the Doorbell and Chimes, Attic Power 
Vent(s) and Garage Door Opener(s) is functional and safe. 

doorbell and chimes: No repairs were indicated.

attic power vents: There was no attic power vent.

garage door opener: No repairs were indicated.

HYDROTHERAPY OR WHIRLPOOL EQUIPMENT: 

There was no Hydrotherapy, Hydromassage or Whirlpool Equipment. 

COOLING SYSTEM(S): 

The Cooling System(s) was judged to be in need of repair and/or have areas of concern based on a visual 
inspection of the visually apparent performance of the Cooling System(s).  Prior to closing, all repairs necessary to 
make the Cooling System(s) safe and functional should be completed.  The licensed repair technician should certify 
that the Cooling System(s) is functional and safe. 

cooling system:  
The cooling system was judged to be in need of repair based on the following observations: 
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· Comment: Approximate Outside Air Conditioner Age: unknown  
· Comment: Normal Outside Air Conditioner Service Life: 8 to 12-years for the outside unit and 

5 to 15-years for the evaporator coil  
· Repair: The return Freon line insulation is damaged and should be replaced at the outside air 

conditioning unit. 
· Area of Concern: The outside air conditioning unit is a 5-ton unit normally adequate for no 

more than 2750 square feet.  The house is listed as being a little over 3000 square feet.   I 
recommend you consult with an air conditioning technician concerning what to do. 

HEATING SYSTEMS: 

The Heating System(s) was judged to be in need of repair and/or have areas of concern based on a visual 
inspection of the visually apparent performance of the Heating System(s).  Prior to closing, all repairs necessary to 
make the Heating System(s) safe and functional should be completed.  The licensed repair technician should certify 
that the Heating System(s) is functional and safe. 

heating system:  
The heating system was judged to be in need of repair based on the following observations:

· Comment: Approximate Furnace Age: unknown  
· Comment: Normal Furnace Service Life: 8 to 20-years  
· Safety Issue: The vent assembly vent cap is not an approved vent cap; this is a severe fire 

hazard and should be corrected immediately.  
· Area of Concern: There was no dirt leg in the gas line ahead of the gas control valve; the 

purpose of the dirt leg is to prevent construction debris from entering the gas valve which could 
cause a safety hazard.  It would be prudent to have a dirt leg installed the next time the 
equipment is serviced.    

HEATING AND AIR CONDITIONING DUCTS: 

The Heating and Air Conditioning Ducts were judged to be in need of repair and/or have areas of concern based 
on a visual inspection of the visually apparent performance of the Heating and Air Conditioning Ducts.  Prior to 
closing, all repairs necessary to make the Heating and Air Conditioning Ducts safe and functional should be 
completed.  The licensed repair technician should certify that the Heating and Air Conditioning Ducts are 
functional and safe. 

Observed Heating and Air Conditioning Duct Defects

· Repair: There is a supply register in the rear left upstairs bedroom that is falling out of the 
ceiling. 
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PLUMBING SYSTEM: 

The Plumbing System was judged to be in need of repair and/or have areas of concern based on a visual inspection 
of the visually apparent performance of the Plumbing System.  Prior to closing, all repairs necessary to make the 
Plumbing System safe and functional should be completed.  The licensed repair technician should certify that the 
Plumbing System is functional and safe. 

The following is a summary of the Plumbing System inspection including the defects in need of corrective action: 

Observed Plumbing System(s) Inspection Results 

materials:  
· Comment: drain waste/vent material: plastic and metal 
· Comment: water supply piping material: steel  

kitchen and wet bar: 
· Repair: There are signs of past leakage and damage due to leakage under the wet bar sink. 
· Repair: There was no cold water flow at the wet bar sink. 

laundry area:  
· No repairs were indicated.  

outside:  
· Repair: There was no backflow device on the outside hose bibs.  This is a safety issue (the 

backflow device protects the drinking water) but it is easily corrected.  
· Repair: The water supply pipe entering the house at the right side should be insulated so it will 

not freeze. 
· Repair: The exposed weather-stripping pipe at the back flow device for the sprinkler system 

should be insulated so it will not freeze. 
· Repair: Stations 4, 5 and 6 on the lawn sprinkler system did not work. 
· Repair: I do not inspect pools.  I did note that there is a leak in the pool equipment/plumbing.  I 

recommend you have the pool and equipment inspected by someone who specializes in this 
work. 

baths: 
· Repair: The half bath ball-cock is not an anti-siphon type; this is a hazard to the drinking 

water.  
· Repair: The shower diverter handle is loose so that it is useless in the rear upstairs hall bath. 
· Repair:  There is a drum trap behind the rear upstairs hall bath tub; I recommend this trap be 

replaced with a “P” trap. 
· Area of Concern: There is a plastic tray under the drum trap behind the tub in the rear upstairs 

hall bath indicating possible leakage; the tray was dry at the time of the inspection. 
· Repair: The cold water handle at the master bath tub  faucet assembly is so loose it cannot be 

used to turn the water on. 
· Repair: The master bath is not secured to the floor.   
· Repair: The shower door in the front upstairs bath shows signs of leakage. 
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· Repair: The faucet assembly leaks at the downstairs half bath. 

ELECTRICAL SYSTEM: 

The Electrical System was judged to be in need of repair and/or have areas of concern based on a visual inspection 
of the visually apparent performance of the Electrical System..  Prior to closing, all repairs necessary to make the 
Electrical System safe and functional should be completed.  The repair technician should certify that the Electrical 
System is functional and safe. 

The following is a summary of the Electrical System inspection including the defects in need of corrective action: 

Observed Electrical System Inspection Including the Defects in Need of Corrective Action 

Service and Panels: 
· Area of Concern: The debris in the breaker box should be removed. 
· Safety Issue: Some of the branch circuit wiring exits the breaker box through bushings and not 

through cable clamps or connectors as required by the National Electric Code.  The prohibition 
against “bunching” electrical cables and not fastening them to a flush mounted breaker box can 
be found at section 312.5 (C) of the National Electric Code, 2005 edition.

· Safety Issue: The white wires being used as hot wires should be clearly marked as hot wires.  
· Safety Issue: There are several missing cover screws. 
· Safety Issue: The ground cable is not connected to the ground rod. 
· Area of Concern: Some breakers are not marked as approved for use with aluminum. 

Wiring and Devices: 
· Safety Issue: There are numerous 3 prong receptacles that test as not grounded. 
· Repair: There are electrical boxes recessed behind combustible wood covering, such as in the 

breakfast area; this is a fire hazard and can be corrected with the use of box extenders. 
· Safety Issue: Based on a spot check, there are electric devices (receptacles and switches) that 

are connected to aluminum wiring but are not marked as approved for use with aluminum. 
· Safety Issue: I found one device (a receptacle in the breakfast area) where there were copper 

and aluminum conductors underneath a single screw.  This is a hazard and should be corrected 
wherever it exists. 

· Safety Issue: The power cable to the furnace is not secured to the furnace cabinet. 
· Repair: The attic light fixture did not work. 
· Safety Issue: There is no service light fixture for the water heater. 
· Safety Issue: There is inadequate ground fault protection in the rear upstairs bath; every bath 

receptacle should be ground fault protected.  
· Safety Issue: There is inadequate ground fault protection in the master bath; every bath 

receptacle should be ground fault protected.  
· Safety Issue: The ground fault device kin the master bath tested as not grounded. 
· Safety Issue: There is a ground fault device in a receptacle near the master bath commode; the 

device was tripped and it would not reset.   
· Repair: There is a dead bulb in a master bath closet light fixture. 
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· Repair: There is no required receptacle in the downstairs half bath to serve the sink. 
· Safety Issue: There is no ground fault protection at the wet bar; the receptacle(s) adjacent to the 

wet bar should be ground fault protected.  
· Safety Issue: There is inadequate ground fault protection at the outside receptacles; every 

outside receptacle accessible from grade level should be ground fault protected.   
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ENGINEERING FOUNDATION PERFORMANCE EVALUATION 

Description of Foundation Performance 

It is important for the client to understand what is meant by “foundation performance”.  Engineers view the 
adequacy of a structure from two different perspectives.  These are usually referred to as “strength” and 
“serviceability”. 

Broadly speaking, the strength of a structure may be thought of as the load a structure can carry before it collapses.  
You have probably seen signs near the entrance of some bridges, for instance, that prohibit the passage of trucks that 
weigh more than some specified amount.  This is because the bridge structure could be damaged or even collapse if 
trucks that weighed too much were allowed to travel over the bridge.  The strength of a structure is the load required 
to break the structure.  In the case of a bridge, the strength is the load that would cause the bridge to collapse. 

The other way to view a structure is from a “serviceability” perspective.  Serviceability normally addresses the 
flexibility of a structure.  A structure may be adequate from a strength perspective but could be excessively flexible 
from a serviceability perspective.  An example might be a bridge that was in no danger of collapse but which sagged 
so much when vehicles traveled over it that the public refuses to use it.   

Slab-on-ground foundations are ground-supported structures (as opposed to elevated structures like bridges) and, as 
such, are not in danger of collapse.  They are normally evaluated from a serviceability perspective and not from a 
strength perspective.  The evaluation described in this report is not a strength evaluation; it is a serviceability 
evaluation.  Foundation performance is normally judged in terms of the damage caused to the supported structure by 
foundation movement.1  We judge the performance of a foundation in terms of damage to the supported structure in 
the following terms: 

· Maximum and cumulative crack widths in the brick veneer, stone veneer and/or stucco exterior walls. 
· The number of cracks in the interior drywall. 
· The number of doors that stick or bind. 
· The degree of rotation of the fireplace chimney away from the house structure. 
· Significant structural damage to the load-carrying capacity of the wood frame structure. 
· Levelness of normally level surfaces, specifically sills and countertops. 

COMPONENTS INSPECTED: 
The components of the Foundation Performance listed below were inspected unless otherwise noted under 
ADDITIONAL INFORMATION. 

Type of Foundation:  slab-on-ground foundation; for an 
explanation of the performance implications 
of the foundation type, see the Additional 
Information section     

Visible Foundation Surfaces visible fractures 

                                                
1 International Building Code, 2000 edition, section 1805.8.1; I am referencing this code because the quoted 
performance standard is widely accepted, even by governmental authorities, not because this inspection is a code 
inspection; this inspection is not a code inspection   
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Interior Walls Surfaces diagonal drywall fractures 
Exterior Wall Surfaces stair-step brick veneer/stone veneer  cracks 

and diagonal stucco cracks  
separations between adjacent materials  

Levelness of Normally Level 
Surfaces 

countertops 
sills 

Door Frame Distortion binding and sticking doors 
nonfunctional doors 
doors that do not latch 

Performance Implications Related to the Type of Foundation 
�

Slab-on-ground foundations are the most common type of foundation in the Greater Houston Area for residential 
foundations.  When supported by active or expansive soils, this type of foundation will frequently deflect enough to 
result in cosmetic damage (usually sheetrock, brick veneer cracking and floor tile cracking) and possibly some 
minor functional problems such as sticking doors.  Any owner of a building founded on a slab-on-grade foundation 
should be prepared to accept a degree of cosmetic distress and minor functional problems due to foundation 
movement. 
  
Description of Performance 

From a structural perspective, a foundation on expansive soils acts as a buffer that reduces the distortion of the 
supported structure from the differential deformations of the soil below the foundation. One accepted standard2

requires that foundations on expansive soils be designed and constructed so that 1)”deflection and racking of the 
supported structure shall be limited to that which will not interfere with the usability of and serviceability of the 
structure” and 2) foundation movement does not result in “structural damage to the supported structure”. 

Item number two is clear enough, but item number one requires some interpretation.  It can be interpreted to mean 
that expansive soil induced foundation distortion shall be limited so that the supported structure shows no distress 
that impairs the functioning of the supported structure, such as doors that will not work due to binding.  In my 
interpretation, structural damage to the structural frame of the supported structure is prohibited as is damage to the 
supported structure such as binding doors that impairs the functioning of the supported structure.   From the 
perspective of this accepted standard, a foundation that deflects to the extent that there is structural damage to the 
structural frame of the supported structure or that results in damage to the supported structure that impairs the 
usability of the supported structure is performing in an inadequate manner. 

It should be noted that, given this interpretation of the performance standard quoted above, many houses founded on 
expansive soils will not perform in an adequate manner during their normal service life. 
  
Foundation performance is best understood in terms of degrees of performance.  To quote Donald P. Coduto, P.E. 
“A common misconception, even among some engineers, is that foundations are either perfectly rigid and 
unyielding, or they completely incapable of supporting the necessary loads and fail catastrophically.  This ‘it’s either 
black or white’ perspective is easy to comprehend, but it is not correct.  All...foundations have varying degrees of 

                                                
2 International Building Code, 2000 edition, section 1805.8.1 
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performance that we might think of as various shades of gray.”  (Foundation Design - Principles and 
Practices , by Donald P. Coduto, P.E., page 10). 

To evaluate the performance of the foundation we do the following: 

· Identify the visible distress (likely, in my engineering judgment, to be foundation induced) in terms of 
1)structurally significant cracks in the foundation concrete, 2)cracks in the sheetrock, 3)doors that are 
sticking, not latching or not functional as a result of foundation movement, 4)the foundation-movement 
induced strain-displacement  in the exterior brick veneer, stone veneer and/or stucco walls, and 5)visible 
evidence of damage to the structural frame of the supported structure that significantly reduces the ability 
of the structural frame to carry normally imposed loads.   

· Render an unbiased engineering judgment as to whether the visible distress that is, in my engineering 
judgment, likely to be to be foundation induced is structural, functional and/or cosmetic.  Structural distress 
is defined as distress that significantly reduces the ability of the structural frame to carry normally imposed 
loads in a safe manner.   

· Render an unbiased engineering judgment, based on the visually apparent foundation performance and my 
engineering judgment, as to whether the deflection and racking of the supported structure has interfered 
with the usability of and serviceability of the structure in the form of binding, sticking or non-functional 
doors 

· Render an unbiased engineering judgment, based on the visually apparent foundation performance and my 
engineering judgment, as to whether foundation movement has resulted in significantly degrading the 
ability of the structural frame to safely carry and transmit normally imposed loads 

· Render an unbiased engineering judgment, based on the visually apparent foundation performance and my 
engineering judgment, as to whether it is structurally necessary to underpin the foundation. 

· Render an unbiased engineering judgment, based on the visually apparent foundation performance and my 
engineering judgment, as to whether it would be prudent to underpin the foundation. 

Comments Concerning the Visually Apparent Foundation Serviceability Performance 

Foundations should also remain stable under the imposed loads so that any damage (usually cosmetic or functional 
issues such as sloping floors, sticking doors, etc.)  to the building is tolerable to the owner or buyer.  The type, extent 
and severity of damage that is tolerable is subjective and will vary from person to person.  It is the responsibility of 
the client to decide if the presence and amount of foundation induced damage is acceptable. 

Damage Based Foundation Performance Evaluation 

Reported Past Distress History and Other Information 

1. Previous Underpinning of the Foundation?: no 
information  

5 Masonry Fireplace Chimney Rotation:  no 
information  

2. Brick Veneer, Stone Veneer and/or Stucco 
Cracking: yes, based on observation  

6. Were Site-Specific Soils Reports Available?: no 

3. Drywall Cracking:  no information  7. Were Previous Engineering/Inspection Reports 
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Available?:  no 
4. Door Sticking, Door Binding and Door 
Latching: yes, based on observation  

8. Has owner received a foundation repair proposal?
no information  

1. Foundation Cracking and Levelness 

number of distinct cracks 

no structurally significant cracks were observed; as is 
normally the case, most of the foundation surface was 
concealed from view; see the comment below concerning 
cracks in concrete  

width of largest crack not applicable  

levelness 
based on walking the first floor, the floor surface appeared 
to not have been severely distorted by foundation movement 

floor tile cracking 
none due to foundation movement; see  the comments 
below 

comment: wedge cracks and hairline or very tight cracks are not structurally significant in this context 
and are not reported; cracks covered by floor coverings are not visible and are not reported; should floor 
coverings be removed and it is desired for this engineer to evaluate these cracks, this can be done for an 
additional fee 

comment: ceramic and other brittle floor tiles will crack even with very minor foundation movement; to 
a significant extent floor tile cracking can be avoided by using a separation membrane such as you can 
find at http://www.schluter.com; be forewarned that the use of a separation membrane is not standard 
construction in the Greater Houston Area 

comment: according to the Houston-based Foundation Performance Association, cracks in floor tile 
grout are not a reliable indicator of a crack in the foundation 

comment: how level a foundation floor surface should be is a matter of personal taste; if the levelness of  
he floor surfaces is important to you, make sure you walk all the floors to make sure the floor levelness 
is acceptable to you; when the normally level surfaces (such as sills and countertops) are level, any 
unlevelness of the floor surface, in my opinion, can be largely attributed to original construction and not 
to foundation movement.  

2. Drywall cracks and cabinet/wall 
separation 
number of distinct cracks and/or 
cabinet/wall separations 

none due to foundation movement  

width of largest wall crack or 
cabinet/wall separation  

not applicable   

comment: whether cracks of this nature are related to foundation movement is largely a matter of 
judgment; I do not report cracks that, in my judgment, are clearly not related to foundation movement.  I 
also do not report cracks that are less than 6-inches in length. 

comment: vertical and horizontal sheetrock cracks, in my experience, are usually caused by something 
other than expansive coil foundation movement; more likely causes include poor drywall fastening, poor 
drywall finishing, concentrated load paths in the framing, normal shrinkage of wood framing and normal 
construction errors in the framing 
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comment: sheetrock cracks in ceilings, in my engineering judgment,  are frequently not related to 
expansive soil foundation movement; they are usually related to framing details and sheetrock 
application 

3. Doors   
number of doors sticking or not 
latching properly   

none due to foundation movement  

inoperable doors none due to foundation movement  
visible door frame distortion  none due to foundation movement  
comment: door distress that is not related to foundation movement such as hardware defects or moisture 
problems is not reported 

comment: in my engineering judgment, door frame distortion upstairs in a multistory house is usually 
not related to expansive soil foundation movement 

4.Cracks and Separations in Exterior Walls[ 

wall 
number of cracks 
and separations 

largest crack or 
separation 

(inches) 

cumulative 
crack/separation 

width 
(inches) 

estimated 
deflection ratio 

front 0 0 0 0.00/360 
right  1 1/16 1/16 0.06/360 
left 1 1/32 1/32 0.03/360 
rear not applicable  not applicable  not applicable  not applicable  

comment: cracks and other openings that appear to be caused by thermal stresses or other non-
foundation related causes are not reported 

comment: I would not normally consider foundation underpinning as a viable option unless one or more 
of the estimated deflection ratios exceeded 1/360 

comment: the estimated deflection ratios are based on brick veneer cracks/separations that are visible; it 
does not take into account repaired brick veneer cracks/separations 

comment: there was evidence of previous repairs to the brick veneer in the front

5. Masonry Fireplace Chimney 
Rotation 
gap between house and fireplace 
chimney  

none 

height above foundation at which gap 
was measured 

not applicable  
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6. Visible Evidence of Structural 
Damage to the Structural Frame  

none 

Based on my observations of the house, it is my engineering judgment that the house does exhibit visible damage 
due to foundation movement.  

It should be noted that the distress and damage reported in this section is not intended to be a complete list of all the 
foundation movement related distress and damage in the house.  

It should also be understood that it is not unusual for a homeowner to make repairs to the house including repairs to 
damage that is caused by foundation movement.  There is nothing wrong with a homeowner making repairs to the 
house, but I make no warranty that I can detect such repairs.  In addition, the owner’s disclosure statement does not 
require the owner to disclose such repairs.  When the owner is at the inspection, we ask about repaired drywall 
cracks, repaired brick veneer cracks and repaired door issues.  If the owner is not present we have to go by what we 
can see. 

Engineer’s Judgment Concerning the Types of Foundation Induced Damage 

Foundation induced damage to a building can be categorized in three different categories as listed below: 

· Structural Damage - this refers to a situation where foundation movement has resulted in a load-carrying 
member being broken or otherwise damaged to the point where it can no longer carry or transmit the 
magnitude of loads or forces that it would normally be intended to carry. 

· Functional Damage - this refers to a situation where foundation movement has distorted the frame 
structure to the extent that parts of the structure do not work right.  A typical example is a door that is 
sticking due to foundation movement.. 

· Cosmetic Damage - this is damage that does not result in structural damage or functional damage; it only 
affects the way the building looks.  Some common examples of cosmetic damage include sheetrock cracks, 
brick veneer cracks, floor tile cracks, tight cracks in the foundation concrete, separating fascia trim, etc.  
Cosmetic damage does not impair the load carrying capacity of the structure. 

In the judgment of this engineer, the visible damage to the house resulting from foundation movement is cosmetic. 

Foundation Settlement Analysis Using Finish Floor Elevation Profiles 

I made some finish floor elevation measurements and used these to create longitudinal (side to side)  and transverse 
(front to rear) Finish Floor Elevation Profiles as shown below.  These profiles can be analyzed to make engineering 
judgments concerning the apparent degree of distortion of the foundation. 

The first step is to create an approximate model of the foundation that, in our judgment, allows us to identify the 
approximate design rectangles for the foundation.  The approximate model of the foundation is shown below.  The 
model shown below can be viewed as an approximation of the foundation footprint.  The red lines with an arrow 
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head on each end shows the approximate location of the profiles.  The profiles I use are based mainly on the shape 
of the foundation, the visible damage judged to be due to foundation distortion, sloping of the first floor as perceived 
by me and my engineering judgment.  

-.6 

-.6 

0 -.7 

front of house 

Elevation Measurements (in inches) Showing Shape of Foundation

R=0 @ coat closet door 
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center longitudinal profile  

middle transverse profile  

Approximate Profile Locations
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Center Longitudinal (side to side) Finish Floor Elevation Profile Data (inches) 

Finish Floor Elevation Profile for Deflection/Tilt Estimation 
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Middle Transverse (front to rear) Finish Floor Elevation Profile Data (inches) 

Finish Floor Elevation Profile for Deflection/Tilt Estimation 
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In the above finish floor elevation profiles, the following should be kept in mind: 

· The curved black line that runs through the data points is an approximation of the distortion of the 
foundation across the subject profile based on the raw data. 
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· The curved dark blue line  (on the profiles for deflection/tilt estimation) is an approximation of the 
deflection curve caused by expansive soil foundation movement by the subject profile based on a 
mathematical engineering analysis of the raw data using a technique called regression analysis. 

· The straight red line that connects the end points of the curved dark blue line (on the profiles for 
deflection/tilt estimation) is a graphical representation of the tilt exhibited by the foundation across the 
subject profile. 

· The variation between the curved dark blue line and the curved black line (on the profiles for deflection/tilt 
estimation) can be interpreted as due to a combination of as-constructed out-of-levelness and settlement.  

· The dashed red line allows us to tell of the profile data indicate a foundation constructed outside accepted 
construction tolerances. 

· The R2 number (on the profiles for deflection/tilt estimation) is a measure of how well the well regression 
analysis conforms to the raw data. 

· The estimated profile deflection ratios are approximations only.  The reliability of the deflection ratios can 
be questioned.  These estimates can be affected by several factors including the type or types of floor 
covering, releveling due to foundation repair, non-random as constructed out-of-levelness and the 
application of floor leveling compounds. 

The Finish Floor Elevation Profiles, in this engineer’s opinion, are consistent with normal foundation surface 
geometry taking into consideration published ACI construction tolerances and expected foundation surface 
distortion for foundations in this area and age. 

Engineer’s Judgment Concerning the Adequacy of Foundation Performance 

The previously discussed performance standard requires that foundations on expansive soils be designed and 
constructed so that 1)”deflection and racking of the supported structure shall be limited to that which will not 
interfere with the usability of and serviceability of the structure” and 2) foundation movement does not result in 
“structural damage to the supported structure”.  Our engineering judgments concerning the performance of this 
foundation using this standard is given below: 

· Usability and Serviceability of the Supported Structure:  It is my judgment that the foundation is 
performing in a way that does not impair the usability and serviceability of the house. 

· Structural Damage to the Structural Frame of the Supported Structure: It is my judgment that the 
foundation is performing in a way that is not significantly impairing the ability of the structural frame of 
the house structure to carry normal imposed loads in a safe manner.     

Engineer’s Judgment of Foundation Serviceability Performance 

In the judgment of this engineer, the foundation is performing in a serviceability sense within what I consider to be 
an acceptable range of structural performance given the apparent age, construction and location of the structure. 

Engineer’s Judgment Concerning Foundation Underpinning 
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Underpinning a foundation will normally, but not always, reduce the amount of movement the foundation is 
undergoing.  The normal foundation repair company warranty only guarantees against future movement of more 
than 1 inch of deflection for every 360-inches of span.  (The span is normally taken as the length or width of the 
foundation.)  I would not normally, therefore, recommend underpinning a foundation unless there was clear 
evidence that the foundation is deflecting more than 1 inch for every 360-inches of span.   

One of the aspects we consider in whether to recommend underpinning is whether, in my judgment, underpinning 
the foundation is likely to make a significant difference to the future performance of the foundation.  In a formal 
engineering evaluation of the performance of a foundation, various types of damage to the supported structure can 
be calculated using structural engineering models with an assumed foundation distortion pattern.  A foundation 
distortion pattern conforming to the foundation repair company warranty can be used to develop a damage matrix 
such as shown in Table 1 above.  The calculated damage can then be compared to the existing visible damage in the 
supported structure.  If the calculated damage is greater than the visible damage, underpinning may not be a rational 
option.  On the other hand, if the calculated damage is less than the visible damage, underpinning may be a 
reasonable choice. 

There are two key questions concerning foundation underpinning that we give an engineering judgment on: 

· Is foundation underpinning necessary?  It is my judgment that this question should be answered in the 
affirmative only if foundation movement is clearly causing significant structural damage to the house or if 
the foundation movement is resulting in structural safety issues that cannot be addressed without 
underpinning the foundation.  It is my judgment that foundation underpinning is not structurally necessary 
for this house. 

· Is foundation underpinning recommended?  Foundation underpinning is an option if you find the 
performance of the foundation inadequate.  It is my judgment that this question should be answered in the 
affirmative only if foundation is clearly distorting to a degree that foundation underpinning is likely to 
make a significant improvement to the future performance of the foundation.  It is my judgment that 
foundation underpinning is not recommended for this house; it is my judgment that any improvement in the 
future performance of the foundation is outweighed by the risk of damage to both the house and the 
foundation that could result as an unintended consequence of the foundation underpinning process.     

It should be understood that our engineering judgment as to whether a foundation should be underpinned is based on 
our observations during the inspection as well as our experience including our experience in developing and 
working with structural engineering models used to relate foundation deformation patterns to damage to the 
supported structure. 

Engineer’s Judgment Concerning What Should be Done Regarding Repairs to Foundation Related Distress 

Many people also want to know what can be done to mitigate future distress due to foundation movement.  Our 
answer to that question is below: 

· In my opinion, the distress evident in this house (brick veneer cracks) cannot be repaired by making 
adjustments to the foundation.  There is no clear evidence, in my opinion, that the foundation movement 
has been excessive.  There are only 2 reasonable options, in my view.  Since there were no structural safety 
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issues observed, it is acceptable to simply live with it if that is acceptable to you.  A second option is to 
repair the objectionable distress using normal carpentry and masonry repair techniques.. 

Other Observations 

The following observations were noted during the inspection.  Please note that any of these conditions could have an 
adverse effect on the future performance of the foundation. 

· Area: This building is located in an area which is known to contain active or expansive soils.  This means 
that the building is at a higher risk for foundation induced distress, especially if the foundation is not 
properly maintained. 

· Vegetation: There are several trees that are close enough to the foundation that they are highly likely to be 
adversely impacting the performance of the foundation.  I do not recommend removing such tress unless 
they are clearly causing severe damage to the supported structure.  Another, less drastic action, would be to 
have a tree service company install a root barrier between the foundation and the tree. 

· Drought:  The Greater Houston Area periodically experiences a severe drought.  In expansive soil areas, 
this type of weather can result in soil movement that can cause foundation movement that is significantly in 
excess of what foundations are normally expected to experience.  In drought situations, foundations are at 
risk of experiencing rapid and severe movement that, in turn, can result in damage to the house in the forms 
of cracks in wall covering materials (especially brick veneer, stone veneer, stucco and sheetrock) and floor 
tile. 

· Soil Grading and Drainage: The grade of the ground adjacent to the foundation is poor.  The ground 
adjacent to the foundation should be graded so that it falls 6-inches in 10-feet (or to the property line if it is 
closer than 10-feet) as you move away from the foundation.  The grading and drainage of the ground 
adjacent to the foundation is very poor at this house.  The ground should be graded so that water clearly 
flows away from the foundation.  At the front the water should flow directly away from the foundation and 
to the street.  Alternatively the water can flow to a swale that is at least 10-feet from the foundation and is 
shaped to direct the water to a side swale.  The ground between the house and the adjacent house should be 
shaped so that the water flows into a swale that is shaped to direct water to the street.  The ground in the 
rear should fall at least 6-inches in 10-feet as you move sway from the foundation.  The ground should be 
shaped so as to direct the water to the side and into a side swale.  The following sketch gives a general idea 
of how water should flow away from the foundation to promote better foundation performance.  The arrows 
show the desired direction of the water flow away from the foundation and off the site.    
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· The Importance of Soil Grading and Drainage to Future Foundation Performance: We are sometimes 
asked how important proper soil grading and drainage is to the future performance of a foundation.  What 
we must emphasize is that, in an expansive soil area, the most important controllable factor that drives the 
swelling and shrinking of the supporting soil is changes in the soil moisture.  Proper soil grading and 
drainage helps mitigate swelling of soil supporting the foundation.  If the soils supporting the foundation 
for this house are not expansive and if the house has a history of little or no damage due to foundation 
movement, improving the grading and drainage may not improve the performance of the foundation. 

  
· Concrete Repairs: During the visual inspection I did not see anything that indicated to me that any 

concrete repairs are necessary at this time. 

· Comments Concerning Previous Reports: There were no previous reports available. 

· Comment Concerning the Garage Foundation: The garage foundation is severely cracked due to a 
center lift condition.  I do not normally recommend underpinning garage foundation unless the foundation 
distortion is making the garage frame structure unsafe.  In my opinion, that is not the case here.  Even if it 
were I would recommend replacing the garage and the garage foundation and not underpinning the existing 
garage foundation. 

example of plan view of 
foundation 

    
  
   Front of House and Street   

Rear Yard  

side 
swale 
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severely cracked garage foundation   

· Comments Concerning the Seller’s Disclosure Notice: When reviewing the disclosure notice, there are 
several items a buyer should understand with respect to the foundation. 

1. In section 2, the seller is asked to indicate if he knows that the foundation is defective or has 
malfunctioned.  The seller cannot be expected to have such knowledge unless it ahs been reported to 
him or her by a structural engineer. 

2. In section 7, the seller is required to disclose any inspection reports they have received in the last 4-
years made by a licensed professional (such as an engineer or inspector). 

Here is where a potential misunderstanding can occur.  Just prior to the placing the house on the market, a 
seller might suspect that there are problems with the performance of the foundation and call a foundation 
repair company or companies.  The seller might even receive a repair/sales proposal for underpinning the 
foundation.  I make no claim to being a lawyer, but a foundation contractor sales or repair proposal is not 
an inspection report that is asked to be disclosed on the Seller’s Disclosure Notice.  And the fact that the 
seller asked a foundation contractor to visit his house does not mean that the seller knows the foundation to 
be defective or malfunctioning.  If you want to know if the seller has ever had a foundation contractor visit 
his home and/or write a repair proposal, you should ask the pertinent questions during the option period.  
Do not rely on the Seller’s Disclosure Notice for this information.  

· Comments Concerning Appraisal District Information: If you go the Harris County Appraisal District 
website (www.hcad.org) you can do a property search and find what information they have on the property.  
Much of the information will be of interest, especially the appraised value information.  You may find the 
foundation reported as “cracked.”  In my experience, the characterization by the Harris County Appraisal 
District of a house foundation as being “cracked” is worthless.  I suspect that the most common reason for 
this characterization is that the current or previous homeowner argued that the appraisal was too high 
because the foundation was “cracked.”  We recommend that you go to www.hcad.org, and use the property 
search feature to find out what the Harris County Appraisal District says about the foundation.  If the 
property is in some other county, you will have to go to the appropriate website for that county.  

OTHER INSPECTION OPTIONS: 
This section describes inspection options that are different from and go beyond a visual Foundation Performance
inspection.  The inspection options we provide are listed below:   

· Formal Engineering Foundation Performance Evaluation Option: We can furnish a higher level of 
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foundation performance evaluation than that provided in this report.  We refer to this higher level of 
foundation performance evaluation as a formal engineering foundation performance evaluation.3  A formal 
engineering foundation performance evaluation requires a full day at the house and a full day to perform 
the structural analysis and prepare the written report.  The fee depends on the size of the house but will be 
at least $1500.  The fee must be paid prior to the work being scheduled and is nonrefundable. 

· Exposed Slab Crack Evaluation:  We can evaluate the structural significance of all cracks on the top slab 
surface that are visible when the floor coverings are removed.  We require that you arrange to have all floor 
coverings, including wood flooring, tile flooring, carpet, etc. removed.  The client will be responsible for 
marking all cracks you would like me to evaluate.  The evaluation of each crack will be based on the crack 
location, orientation, width, the presence or absence of any apparent faulting, and an engineering estimate 
of the apparent deflection of the foundation across the crack based on a regression analysis of foundation 
elevation data.  The fee depends on the size of the house but will be at least $3600.  The fee must be paid 
prior to the work being scheduled and is nonrefundable. 

· Materials Testing Option: We can furnish a report on materials testing of the foundation materials.  My 
fee for specifying the tests, ordering the tests, interpreting the test results and writing a report is $1200.  
The costs of the tests vary depending on the number and types of tests requested, but typically start at 
around $1000. 

· A Foundation Repair Contractors Perspective: I know of no foundation repair contractor in the Greater 
Houston Area who is qualified to make an engineering evaluation of the performance of a foundation.  
However, there are honest foundation repair contractors who have extensive and valuable experience in the 
repair of foundations.  Asking a foundation repair contractor to give you some advice is an option you 
might want to exercise.  Just remember that the sales representative makes his living selling his product. 

A useful website address that gives the contractor’s perspective is www.foundationrepair.org.  This is the 
web site of the Foundation Repair Association, Inc. located in Dallas, Texas.   

· Under-Ground Plumbing Leak Inspection: Underground plumbing leaks that are under or near the 
foundation can cause foundation problems.  It is not possible to evaluate this possibility without first having 
a licensed plumber test the system for leakage and identifying the location and severity of any concealed 
leaks. 

· Offer to Negotiate a Higher Maximum Liability:  I am willing to negotiate a higher maximum liability 
than that specified in the agreement.  If the client wishes to negotiate with me to accept a higher maximum 
liability, you agree to notify me in writing by return receipt certified mail of this wish within 10-days of the 
date of the inspection.  I will then quote you a fee for a more intensive and extensive foundation 
performance evaluation that includes material testing including destructive testing, soil testing, monitoring 
of soil movement and soil moisture content, monitoring the response of the frame structure to soil 
movement and foundation movement, and monitoring of the distortion of the foundation in response to soil 
movement.  Please be advised that this work will cost at least several thousand dollars, will require the 
owner’s permission and may require up to 2-years to perform.  After this work is performed, I will 
negotiate a fee for accepting whatever higher maximum liability you want me to accept.  The fee must be 
paid prior to the work being scheduled and is nonrefundable. 

                                                
3 R. Michael Gray, P.E., A Structural Analysis Approach to Residential Foundation Performance Evaluation; 
Proceedings Texas Section American Society of Civil Engineers, Fall Meeting, Waco, Texas; October 2-5, 2002 
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AN INTERNET SOURCE OF INFORMATION CONCERNING FOUNDA TION PERFORMANCE 

We strongly encourage you to visit the website, www.houston-slab-foundations.info for more information 
concerning the performance of slab-on-ground foundations on expansive soils.  This is the premier source on the 
internet for information on the performance evaluation of slab-on-ground foundations.  It includes 37 frequently 
asked questions with answers.  There also other informative resources on the website including several valuable 
items you can download. 

YOU CAN OBTAIN A FREE BOOK ON SLAB-ON-GROUND FOUNDA TIONS BY SENDING AN E-
MAIL TO BUYERSGUIDE@R-MICHAEL-GRAY-PE.COM
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SURFACE WATER CONTROL SYSTEM 

COMPONENTS INSPECTED: 

The following components of the structure were inspected for visible signs of water penetration.  Water penetration 
is defined as the intrusion of outside moisture to the interior of the building.   

Items Inspected What We Look For 
Site Drainage Adjacent to the 
Foundation 

foundation clearance and grade 
adjacent to the foundation 

Visible Wall Flashing presence and condition of 
required visible flashing 

Roof Gutters roof gutters, gutter supports and 
downspouts 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Surface Water Control System was judged to be not in need of immediate repair based on a visual inspection 
and engineering evaluation of the visually apparent structural performance of the Surface Water Control System.

Additional Information and Other Comments Concerning the Surface Water Control System 
· The roof covering inspection is found in the section titled Roof Covering and Structural Roof 

Frame. 
· One of the weakest areas of residential construction in the Greater Houston Area is the water 

penetration resistance of window and door openings.  It is extremely important that you keep 
these areas caulked. 

   
   

OTHER INSPECTION OPTIONS: 
This section describes inspection options that are different from and go beyond a visual Surface Water Control 
System inspection.  The inspection options we provide are listed below:   

· Hose Tests: It is possible to test some components of the surface water control system by using a water 
hose to see if water from a hose can show leakage. 

· A Formal Moisture Survey: A formal moisture survey includes the use of invasive and noninvasive 
moisture detectors and meters.  Suspect areas are opened up so that concealed areas can be viewed directly. 
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EXTERIOR WALLS, DOORS AND WINDOWS 

COMPONENTS INSPECTED: 

The components of the Exterior Walls, Doors and Windows listed below were inspected visually unless otherwise 
noted.   

Items Inspected What We Look For 
Exterior Wall Covering type of wall covering: brick 

veneer and siding 
Windows operation and glazing (random 

selection) 
Doors operation, weather-stripping and 

glazing 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Exterior Walls, Doors and/or Windows were judged to be in need immediate repair and/or have areas of 
concern based on the following observation(s).  Prior to closing, all repairs necessary to make the Exterior Walls, 
Doors and/or Windows safe and functional should be completed. 

Observed Defects, Items in Need of Immediate Repair, Areas of Concern and/or Comments 
Concerning the Exterior Walls, Doors and/or Windows

· Repair: There is moisture damaged siding on the garage. 
· Poor Building Practice: There is no visible flashing at the horizontal projecting trim such as 

on the garage at the bottom. 
· Repair: There were missing window screens.  
· Repair: There is damaged and loose siding in the rear. 
· Repair: There is some improperly flashed siding in the rear at a hose bib penetration. 

Additional Information and Other Comments Concerning Exterior Walls, Doors and/or Windows 
· Insulated double pane windows that have defective seals may or may not exhibit fogging 

depending on temperature and humidity conditions at the time of the inspection.  You would be 
prudent to carefully examine the windows just prior to closing for any signs of fogging. 
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example of moisture damaged 
material on the garage 

example of moisture damaged 
material on the garage   

example of moisture damaged 
material on the garage 

no visible flashing at the horizontal 
projecting trim such as above the 

windows  

example of loose siding in the rear  damaged siding in the rear 

  

improperly flashed siding in the rear   
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INTERIOR WALLS, FLOORS, CEILINGS AND DOORS 

COMPONENTS INSPECTED: 

The components of the Interior Walls, Floors, Ceilings and Doors listed below were inspected visually unless 
otherwise noted. 

Items Inspected What We Look For 
Interior Walls visible bowing and visible 

racking 
Floors  visible sagging and perceptible 

softness 
Ceilings  visible sagging visible and 

required firestopping  
Stairs railings 
Balconies railings and support 
Doors operation 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Interior Walls, Floors, Ceilings and/or Doors were judged to be in need of immediate repair and/or have 
areas of concern based on the following observation(s).  Prior to closing, all repairs necessary to make the Interior, 
Floors, Ceilings and/or Doors safe and functional should be completed. 

Observed Defects, Areas of Concern and/or Comments Concerning the Interior, Floors, Ceilings 
and/or Doors

· Safety Issue: The required handrail at the stairs should be continuous and should terminate by 
turning into the adjacent wall. 

· Repair: A door to the study sticks. 
· Repair: The door at the right front upstairs bedroom closet did not latch. 

  

required handrail at the stairs should 
be continuous and should terminate 

by turning into the adjacent wall 
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FIREPLACE AND CHIMNEY 

COMPONENTS INSPECTED: 

The components of the Fireplace and Chimney listed below were inspected unless otherwise noted.

Items Inspected What We Look For 
Chimney condition 
Firebox and Visible Flue firebox condition, damper, attic 

firestopping and gas valve 
Hearth 
Mantel and Face Trim 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Fireplace and Chimney was judged to be not in need of immediate repair based on a visual inspection and 
engineering evaluation of the visually apparent structural performance of the Fireplace and Chimney.

Additional Information and Other Comments Concerning the Fireplace and Chimney  
· Due to the construction of the fireplace chimney, it is not possible to view the entire chimney 

flue. 

  

example of  hardware that prevents a 
fireplace damper from fully closing; 

you can also use a small C-clamp 
available from any hardware store 

  

OTHER INSPECTION OPTIONS: 

This section describes inspection options that are different from and go beyond a visual Fireplace and Chimney 
inspection.  The inspection options we provide are listed below:   
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· Chimney Sweep: If desired, a chimney sweep can make a specialized inspection of the fireplace chimney 
including the interior of the chimney flue and the crown.  The draft can also be tested. 

ROOF COVERING AND STRUCTUAL ROOF FRAME 

COMPONENTS INSPECTED: 

The components of the Roof Covering and Structural Roof Frame listed below were inspected unless otherwise 
noted. 

Items Inspected What We Look For 
Roof Covering condition 
Structural Roof Frame distorted, damaged and missing 

framing elements 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Roof Covering and/or Structural Roof Frame was judged to be in need immediate repair and/or have areas 
of concern based on the following observation(s). Prior to closing, all repairs necessary to make the Roof Covering 
and/or Structural Roof Frame weather-tight, safe and functional should be completed. 

Observed Defects, Areas of Concern and/or Comments Concerning the Roof Covering and/or 
Structural Roof Frame

· Comment: Roof Covering Type: metal  shingles overlaying a wood shingle roof   
· Comment: Approximate Age of Roof Covering: unknown  
· Comment: Normal Service Life of Roof Covering: reported to be 50-years with repairs. 
· Comment: Structural Roof Frame Type: conventional wood framing 
· Structural Repair: The purlins are nominal 2x4s when they should match the size of the 

supported rafters.  The purlins should be supported by a strut spaced no more than every 48-
inches.  In prioritizing any requested repairs, it should be kept in  mind that this repair item may 
be a waste of money given the age of the house and the fact that there is little sagging visible in 
the roof plane.  

· Structural Repair: The purlins should be braced at least every 48-inches with a strut.  

Additional Information and Other Comments Concerning the Roof Covering and/or Structural 
Roof Frame 

The purpose of the roof frame inspection is to evaluate the roof frame for structural adequacy; we do not 
report defects in the roof frame unless the defect is adversely affecting the structural performance 
adequacy of the roof frame or is likely, in my opinion, to have a detrimental effect on the structural 
performance adequacy of the roof frame.   
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OTHER INSPECTION OPTIONS: 

This section describes inspection options that are different from and go beyond a visual Roof Covering and 
Structural Roof Frame inspection.  The inspection options we provide are listed below:   

· Roof Walk:  We do not walk most roofs for our personal safety and in order to not damage the roof.  
Walking a roof will allow a closer inspection of the roof covering.  This can be done by a roofing 
contractor or by a roofing consultant who specializes in this type of work.

ATTIC VENTILATION AND ATTIC INSULATION 

COMPONENTS INSPECTED: 

The components of the Attic Ventilation and Attic Insulation listed below were inspected unless otherwise noted.   

Items Inspected What We Look For 
Attic Access presence and condition 
Attic Insulation presence 
Attic Ventilation presence 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Attic Ventilation and/or Attic Insulation was judged to be not in need of immediate repair based on a visual 
inspection and engineering evaluation of the visually apparent structural performance of the Attic Ventilation 
and/or Attic Insulation.

Observed Defects, Areas of Concern and/or Comments Concerning the Attic Ventilation and/or 
Attic Insulation

· Comment: Approximate Insulation Depth: 5 -inches 

Additional Information and Other Comments Concerning the Attic Ventilation and/or Attic 
Insulation 

The true purpose of attic ventilation is often misunderstood.  The purpose of ventilating an attic is not to 
lower the temperature in the attic.  The true purpose is to keep the attic dry and prevent condensation 
from damaging the wood roof frame.  Lowering the attic temperature is an unintended benefit in the 
summer.  It is important to not block any attic ventilation in the winter.  This is the time when the risk of 
condensation in the attic is the greatest.  
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ATTACHED PORCHES AND ATTACHED DECKS 

COMPONENTS INSPECTED: 

The components of the Porches and Decks listed below were visually inspected unless otherwise noted. 

Items Inspected What We Look For 
Attached Porches condition 
Attached Decks/Balconies condition and support 
Railings condition  
Carports condition 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Attached Porches and/or Decks was judged to be in need immediate repair and/or have areas of concern 
based on the following observation(s). Prior to closing, all repairs necessary to make the Porches and/or Decks 
safe and functional should be completed. 

Observed Defects, Areas of Concern and/or Comments Concerning the Porches and/or Decks

· Repair: The gate to the pool equipment area needs repair. 

Additional Information and Other Comments Concerning the Porches and/or Decks 
Attached decks and balconies can trap water in a way that can lead to hidden damage.  While we check 
carefully for water penetration problems where decks and balconies attach to the house, the water 
penetration is usually concealed until the damage has become severe.  Virtually all attached decks and 
balconies are susceptible to water penetration problems.  
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BUILT-IN KITCHEN APPLIANCES   

COMPONENTS INSPECTED: 

The following Built-In Kitchen Appliances were inspected unless otherwise noted. 
  

Items Inspected What We Look For 
Electric Cooktop/Range presence, mounting, operation, 

grounding 
Exhaust Fan/Hood presence, mounting, operation, 

grounding 
Electric Oven presence, mounting, operation, 

grounding 
Dishwasher presence, mounting, operation, 

grounding 
Garbage Disposal presence, mounting, operation, 

grounding 
Microwave Oven presence, mounting, operation, 

grounding 
Trash Compactor  presence, mounting, operation, 

grounding 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The following is a summary of the Built-In Kitchen Appliances inspection including defects in need of corrective 
action and/or have areas of concern.  Prior to closing, all repairs necessary to make the Built-In Kitchen 
Appliances safe and functional should be completed.  The repair technician should certify that the Built-In 
Kitchen Appliances are functional and safe. 

dishwasher: No repairs were indicated.

range exhaust: No repairs were indicated.

range: No repairs were indicated. 

oven: No repairs were indicated. 

microwave oven: There was no built-in microwave oven. 

disposer: No repairs were indicated. 

trash compactor:  
The trash compactor was judged to be in need of repair based on the following observations: 

· Area of Concern: The trash compactor works but is extremely loud.  
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ADDITIONAL INFORMATION: 

Described below are further descriptions and clarifications of the components and materials identified in the Built-
In Kitchen Appliances section including maintenance concerns, the condition of the components and the 
components that were not inspected. 

· Most kitchen appliances have useful service lives of 10 to 12 years when new.  Exceptions are dishwashers 
with an expected service life of around 8-years when new and disposers with an expected service life of 
around 5-years when new. 

· The lower panel of the dishwasher is not removed for inspection. 

· The range exhaust vent assembly is not checked for cleanliness as this requires disassembly of the vent 
assembly. 

· The operation of ovens is checked at 350º F.  

· Microwave ovens are not checked for radiation leaks. 
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BATH EXHAUST VENTS, BATH ELECTRIC HEATERS, CENTRAL VACUUM 
SYSTEM AND CLOTHES DRYER VENT 

COMPONENTS INSPECTED: 

The following Bath Exhaust Vents, Bath Electric Heaters and Central Vacuum System were inspected unless 
otherwise noted under ADDITIONAL INFORMATION.  The inspected components were observed to be functional 
at the time of the inspection unless otherwise noted under Recommended Repairs, Observed Defects and Comments: 

Items Inspected What We Look For 
Bath Exhaust Vents presence (of required), operation 

and termination 
Bath Electric Heaters presence, operation and 

grounding 
Central Vacuum System presence and operation 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The following is a summary of the Bath Exhaust Vents, Bath Electric Heaters and Central Vacuum System 
inspection including defects in need of corrective action and/or have areas of concern.  Prior to closing, all repairs 
necessary to make the Bath Exhaust Vents, Bath Electric Heaters, Central Vacuum System and Clothes Dryer 
Vent safe and functional should be completed.  The repair technician should certify that the Bath Exhaust Vents, 
Bath Electric Heaters, Central Vacuum System and Clothes Dryer Vent are functional and safe. 

bath  exhaust vents: 
The bath exhaust vents were judged to be in need of repair based on the following observations: 

· Area of Concern: I could not verify that the bath exhausts terminate outside instead of in the 
attic.  

bath electric heaters: There were no bath electric heaters.

central vacuum system: There was no central vacuum system.

clothes dryer vent:
The clothes dryer was judged to be in need of repair based on the following observations: 

· Safety Issue: The clothes dryer vent should be cleaned of all lint.  The amount of lint in it now 
is a fire hazard.  

· Repair: The clothes dryer vent assembly wall cap should be replaced. 
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defective wall cap for the clothes 
dryer vent assembly  

  

ADDITIONAL INFORMATION: 

Described below are further descriptions and clarifications of the components and materials identified in the Bath 
Exhaust Vents, Bath Electric Heaters, Central Vacuum System and Clothes Dryer Vent section including 
maintenance concerns, the condition of the components and the components that were not inspected. 

· Clothes dryer vent assemblies are not checked for cleanliness as this requires disassembly of the vent.  
Should the clothes dryer vent assembly collect lint, it is possible for the clothes dryer to overheat and or not 
function as well as it should.  The vent assembly can be easily checked for cleanliness prior to installing 
your clothes dryer and connecting to the vent assembly.  
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WATER HEATER(S)   

COMPONENTS INSPECTED: 

The Water Heater(s) were inspected unless otherwise noted. 

Items Inspected What We Look For 
Water Heater  presence, function and condition 
Vent presence, type and condition 
Wiring (electric unit only) presence and condition 
Safety Pan presence and condition 
Relief Valve presence 
Drain Lines presence, material and 

termination 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Water Heater(s) were judged to be in need of repair and/or have areas of concern based on a visual inspection 
of the visually apparent performance of the Water Heater(s).  Prior to closing, all repairs necessary to make the 
Water Heater(s) safe and functional should be completed.  The repair technician should certify that the Water 
Heater(s) are functional and safe. 

Observed Defects, Areas of Concern and/or Comments Concerning the Water Heater(s)

· Comment: Number and location of water heater(s): 1 gas water heater in the attic 
· Comment: Water heater capacity: 40-gallons  
· Comment: Normal water heater service life: 6 to 10 years; the age of the water heater is 

unknown but it is clearly a very old unit. 
· Safety Issue: The water heater relief valve drain line should not be threaded where it 

terminates.  This is a safety hazard.  
· Safety Issue: The vent assembly vent cap is not an approved vent cap; this is a severe fire 

hazard and should be corrected immediately.  
· Safety Issue: The vent assembly is too close to combustible material at the roof.  
· Area of Concern: There was no dirt leg in the gas line ahead of the gas control valve; the 

purpose of the dirt leg is to prevent construction debris from entering the gas valve which could 
cause a safety hazard.  It would be prudent to have a dirt leg installed the next time the 
equipment is serviced.    

· Safety Issue: The vent assembly is not a required UL Listed Type B vent.  
· Safety Issue: There is no proper access to the water heater.   
· Safety Issue: There was no proper working platform for the water heater.  A working platform 

is a required floored area that provides a safe place to stand for inspecting, servicing and 
repairing the water heater.   

Comments Concerning the Water Heater(s) 
· Water heater manufacturers recommend for the burner and pilot to be serviced at least once a 

year; if the owner has not had a plumber service the unit in the last year, it should be done 
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before you close. 
· The standard water heater comes with a 6-year manufacturer’s warranty on the tank and parts.  

Most water heaters will last this long but may be on borrowed time after that.  If you use a 
water softener, beware that this will shorten the expected service life of the unit.  When a water 
heater needs to be replaced, you should consider getting a unit with a 12-year warranty 
especially if you plan to stay in the house for awhile.  Avoid units such as Kenmore, State 
Industries and Rheem that advertise that they reduce mineral-scale buildup in the tank.  Such 
units do this by swirling the water at the bottom of the tank.  The scale that is removed winds 
up where you do not want it such as in your faucet assemblies and clothes.  The scale has little 
effect on the water beyond making a rumbling sound.  Good quality water heaters usually run 
$500 to $600 installed.       

water heater vent assembly is too 
close to combustible material at the 

roof  

the water heater relief valve drain 
line should not be threaded where it 

terminates 
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DOORBELL & CHIMES, ATTIC POWER VENT AND GARAGE DOOR  OPENER   

COMPONENTS INSPECTED: 

The following Doorbell & Chimes, Attic Power Vent and Garage Door Opener were inspected unless otherwise 
noted. 
  

Items Inspected What We Look For 
Doorbell and Chimes presence and operation 
Attic Power Vents presence, operation and condition 
Garage Door Opener presence and operation 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The following is a summary of the Doorbell and Chimes, Attic Power Vent(s) and Garage Door Opener(s) 
inspection including defects in need of corrective action and/or have areas of concern.  Prior to closing, all repairs 
necessary to make the Doorbell and Chimes, Attic Power Vent(s) and Garage Door Opener(s) safe and 
functional should be completed.  The repair technician should certify that the Doorbell and Chimes, Attic Power 
Vent(s) and Garage Door Opener(s) is functional and safe. 

doorbell and chimes: No repairs were indicated.

attic power vents: There was no attic power vent.

garage door opener: No repairs were indicated.

HYDROTHERAPY, HYDROMASSGE, OR WHIRLPOOL EQUIPMENT  

There was no Hydrotherapy, Hydromassage or Whirlpool Equipment.
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CENTRAL COOLING SYSTEM 

COMPONENTS INSPECTED: 
wThe components of the Cooling System(s) listed below were inspected unless otherwise noted.

Items Inspected What We Look For 
outside air conditioning unit  operation and condition 
evaporator coil  function and condition 
Freon lines condition 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Cooling System(s) was judged to be in need of repair and/or have areas of concern based on a visual 
inspection of the visually apparent performance of the Cooling System(s).  Prior to closing, all repairs necessary to 
make the Cooling System(s) safe and functional should be completed.  The licensed repair technician should certify 
that the Cooling System(s) is functional and safe. 

cooling system:  
The cooling system was judged to be in need of repair based on the following observations: 

· Comment: Approximate Outside Air Conditioner Age: unknown  
· Comment: Normal Outside Air Conditioner Service Life: 8 to 12-years for the outside unit and 

5 to 15-years for the evaporator coil  
· Repair: The return Freon line insulation is damaged and should be replaced at the outside air 

conditioning unit. 
· Area of Concern: The outside air conditioning unit is a 5-ton unit normally adequate for no 

more than 2750 square feet.  The house is listed as being a little over 3000 square feet.   I 
recommend you consult with an air conditioning technician concerning what to do. 

  

missing return line Freon line 
insulation at the outside air 

conditioning unit  
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ADDITIONAL INFORMATION: 
Described below are further descriptions and clarifications of the components and materials identified in the 
Cooling System(s) section including maintenance concern. 

· It is important to keep the exterior air conditioning unit clear of vegetation, debris, etc. to permit proper air 
circulation through the condenser coil.  This can reduce the life expectancy of the unit as well as the 
effectiveness and efficiency of the cooling system.  Most manufacturers recommend a minimum clearance 
of from 12 to 24 inches at the air intake and 60-inches from the exhaust area. 

· One of the ways we judge the performance of the cooling system is to calculate how much the system drops 
the temperature of the conditioned air as it passes through the system.  A properly operating system will 
normally exhibit a temperature drop of 15 to 20 degrees.  If the system drops the temperature less than 15-
degrees, the system is not operating properly and should be cleaned and serviced.  If the system still will 
not drop the temperature at least 15-degrees, more thorough testing will need to be made by a licensed air 
conditioning technician.  If the system drops the temperature more than 20-degrees the system should also 
be checked by a licensed air conditioning technician.  The specific information for your cooling system is 
given below: 

Cooling System: The return temperature was measured at 79 degrees; the supply temperature was 
measured at 64 degrees.  The temperature differential is calculated at 15 degrees.     

· Cooling System Service and Preventative Maintenance: A heating technician can service the cooling 
equipment and perform any needed preventative maintenance.  Cooling systems should be professionally 
serviced at least every spring. 

  
· Window Air Conditioning Units:  We do not inspect any window type air conditioning units. 

· No Equipment Disassembly: Air conditioning equipment is not disassembled or opened for inspection.  

· Equipment Sizing: Verifying the proper sizing of air conditioning equipment requires an engineering 
analysis called a heat load analysis; this type of analysis is beyond the scope of this inspection. 

CENTRAL HEATING SYSTEM 

COMPONENTS INSPECTED: 

The components of the Heating System(s) listed below were inspected unless otherwise noted.

Items Inspected What We Look For 
Furnace presence, condition and operation 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Heating System(s) was judged to be in need of repair and/or have areas of concern based on a visual 
inspection of the visually apparent performance of the Heating System(s).  Prior to closing, all repairs necessary to 
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make the Heating System(s) safe and functional should be completed.  The licensed repair technician should certify 
that the Heating System(s) is functional and safe. 

heating system:  
The heating system was judged to be in need of repair based on the following observations:

· Comment: Approximate Furnace Age: unknown  
· Comment: Normal Furnace Service Life: 8 to 20-years  
· Safety Issue: The vent assembly vent cap is not an approved vent cap; this is a severe fire 

hazard and should be corrected immediately.  
· Area of Concern: There was no dirt leg in the gas line ahead of the gas control valve; the 

purpose of the dirt leg is to prevent construction debris from entering the gas valve which could 
cause a safety hazard.  It would be prudent to have a dirt leg installed the next time the 
equipment is serviced.    

ADDITIONAL INFORMATION: 

Described below are further descriptions and clarifications of the components and materials identified in the 
Heating System(s) section including maintenance concern. 

· Furnace Service and Preventative Maintenance: A heating technician can service the heating equipment 
and perform any needed preventative maintenance.  Heating systems should be professionally serviced at 
least every fall. 

· Thermostatic Controls: Thermostats are checked for proper operation in the manual mode only. 

· No Equipment Disassembly: We do not dismantle furnaces.  Thus, we cannot fully evaluate the condition 
of the internal parts.  

HEATING AND AIR CONDITIONING DUCTS 

COMPONENTS INSPECTED: 

The components of the Heating and Air Conditioning Ducts are listed below were inspected unless otherwise 
noted.  

Items Inspected What We Look For 
Return Ductwork condition, routing and support 
Supply Ductwork condition, routing and support 
Supply Registers presence and condition 
Transition condition 
Air Flow presence 
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RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Heating and Air Conditioning Ducts were judged to be in need of repair and/or have areas of concern based 
on a visual inspection of the visually apparent performance of the Heating and Air Conditioning Ducts.  Prior to 
closing, all repairs necessary to make the Heating and Air Conditioning Ducts safe and functional should be 
completed.  The licensed repair technician should certify that the Heating and Air Conditioning Ducts are 
functional and safe. 

Observed Heating and Air Conditioning Duct Defects

· Repair: There is a supply register in the rear left upstairs bedroom that is falling out of the 
ceiling. 

  

supply register in the rear left 
upstairs bedroom that is falling out 

of the ceiling 

  

OTHER INSPECTION OPTIONS: 
This section describes inspection options that are different from and go beyond a visual Heating and Air 
Conditioning Ducts inspection.  The inspection options we provide are listed below:   

· Duct System Leak Test: Specialized companies can perform a vacuum test on the duct system to 
determine how much leakage exists. 
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PLUMBING SYSTEM 

COMPONENTS INSPECTED: 
The components of the Plumbing System listed below were inspected unless otherwise noted.
  

Items Inspected What We Look For 
visible drain waste/vents  material and condition 
supply piping material  material and condition 
kitchen plumbing function and condition 
laundry area plumbing function and condition 
bath(s) plumbing function and condition 
wet bar plumbing function and condition 
garage plumbing function and condition 
outside plumbing function and condition 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 

The Plumbing System was judged to be in need of repair and/or have areas of concern based on a visual inspection 
of the visually apparent performance of the Plumbing System.  Prior to closing, all repairs necessary to make the 
Plumbing System safe and functional should be completed.  The licensed repair technician should certify that the 
Plumbing System is functional and safe. 

The following is a summary of the Plumbing System inspection including the defects in need of corrective action: 

Observed Plumbing System(s) Inspection Results 

materials:  
· Comment: drain waste/vent material: plastic and metal 
· Comment: water supply piping material: steel  

kitchen and wet bar: 
· Repair: There are signs of past leakage and damage due to leakage under the wet bar sink. 
· Repair: There was no cold water flow at the wet bar sink. 

laundry area:  
· No repairs were indicated.  

outside:  
· Repair: There was no backflow device on the outside hose bibs.  This is a safety issue (the 

backflow device protects the drinking water) but it is easily corrected.  
· Repair: The water supply pipe entering the house at the right side should be insulated so it will 

not freeze. 
· Repair: The exposed weather-stripping pipe at the back flow device for the sprinkler system 

should be insulated so it will not freeze. 
· Repair: Stations 4, 5 and 6 on the lawn sprinkler system did not work. 
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· Repair: I do not inspect pools.  I did note that there is a leak in the pool equipment/plumbing.  I 
recommend you have the pool and equipment inspected by someone who specializes in this 
work. 

baths: 
· Repair: The half bath ball-cock is not an anti-siphon type; this is a hazard to the drinking 

water.  
· Repair: The shower diverter handle is loose so that it is useless in the rear upstairs hall bath. 
· Repair:  There is a drum trap behind the rear upstairs hall bath tub; I recommend this trap be 

replaced with a “P” trap. 
· Area of Concern: There is a plastic tray under the drum trap behind the tub in the rear upstairs 

hall bath indicating possible leakage; the tray was dry at the time of the inspection. 
· Repair: The cold water handle at the master bath tub  faucet assembly is so loose it cannot be 

used to turn the water on. 
· Repair: The master bath is not secured to the floor.   
· Repair: The shower door in the front upstairs bath shows signs of leakage. 
· Repair: The faucet assembly leaks at the downstairs half bath. 

ball-cock not an anti-siphon type  example of no backflow device on 
an outside hose bib  

drum trap behind the hall bath tub  

evidence of leakage at the shower 
door 

evidence of leakage at the shower 
door 

evidence of leakage at the shower 
door 
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damage due to leakage under the wet 
bar sink 

leak in the pool equipment plumbing  

ADDITIONAL INFORMATION: 
Described below are further descriptions and clarifications of the components and materials identified in the 
Plumbing System section including maintenance concerns, the condition of the components and the components 
that were not inspected. 

· In the Greater Houston Area, it is common to not use a liner or pan in the construction of a shower; I 
consider this to be substandard construction but the City of Houston accepts it; the lack of a liner or pan can 
result in a greater risk of leakage.  We observe the area adjacent to the shower(s) for visible signs of 
leakage, but we do not test the bottom of the shower for leakage.  Shower pans can be tested by licensed 
plumbers using special equipment to plug the drain line.  The test can take up to 24-hours. 

· In the Greater Houston Area, it is common to use a water resistant gypsum wall board as a substrate behind 
the ceramic tile in tub and shower surrounds.  In my opinion, this use of this material as a ceramic tile 
substrate in a shower or tub surround is an inappropriate use of this material.  Over time, moisture can 
penetrate the tile grout and reach the water resistant drywall.  Because the drywall is water resistant 
material and not a water proof material, the penetrating moisture can cause the drywall to begin to dissolve.  
The damage is normally concealed until it is advanced.  The only nondestructive way we have of detecting 
such damage is to use a moisture detector but it is not 100% reliable.  

· Commodes are made of a ceramic material that is extremely brittle like glass.  The flush tank is under 
almost continuous stress due to the pressure of the water in the tank; the tank and the bowl are under stress 
at the bolted connections, especially when the commode is being used.  We observe the commode bowl 
carefully for adequate anchorage and the entire commode assembly carefully for cracks but cannot 
warranty against future cracking.  

· Comment only: After you take possession of the house and install the clothes washing machine be sure to 
not use the black rubber hoses that are commonly used for this purpose as shown below: 
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This type of hose is not approved for continuous use.  If the hose is used long enough, it can fail by 
exploding.  This is a common cause of severe water damage in houses.  The solution is to use a washer 
hose that is approved to be kept continually pressurized.  The approved hoses have a stainless steel braid 
around them and are labeled as washing machine filler hoses.  When you install your washing machine, be 
sure to use the proper hoses.  

OTHER INSPECTION OPTIONS: 
This section describes inspection options that are different from and go beyond a visual Plumbing System 
inspection.  The inspection options we provide are listed below:   

· Plumbing in Concealed Areas:  A normal home inspection does not address concealed plumbing in walls 
(specifically including areas adjacent to showers and tubs) or underground.  If wall coverings are removed, 
for instance, the concealed plumbing in the opened walls can be inspected.

· Under Slab Sewer Line Test: Some plumbers can test the under slab sewer line for leakage.  This involves 
a hydrostatic test of the sewer plumbing and possible use of a camera that is inserted in the sewer 
plumbing.

· Supply Line Leakage Test: The supply plumbing can be checked for leaks by turning all the plumbing 
fixtures off and observing the water meter for as long as it takes to determine if there is any leakage past the 
meter. 
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ELECTRICAL SYSTEM 

COMPONENTS INSPECTED: 

The components of the Electrical System listed below were inspected unless otherwise noted.

Breaker Box 
Subpanel 
Branch Circuit Wiring  aluminum 

Service Capacity 175 amps 
System Grounding 
Service Cable Material  aluminum 
Miscellaneous Electrical  receptacles  

lights 
ceiling fans 
ground fault protection 

RECOMMENDED REPAIRS, OBSERVED DEFECTS, AREAS OF CONCERN AND COMMENTS: 
r 
The Electrical System was judged to be in need of repair and/or have areas of concern based on a visual inspection 
of the visually apparent performance of the Electrical System..  Prior to closing, all repairs necessary to make the 
Electrical System safe and functional should be completed.  The repair technician should certify that the Electrical 
System is functional and safe. 

The following is a summary of the Electrical System inspection including the defects in need of corrective action: 

Observed Electrical System Inspection Including the Defects in Need of Corrective Action 

Service and Panels: 
· Area of Concern: The debris in the breaker box should be removed. 
· Safety Issue: Some of the branch circuit wiring exits the breaker box through bushings and not 

through cable clamps or connectors as required by the National Electric Code.  The prohibition 
against “bunching” electrical cables and not fastening them to a flush mounted breaker box can 
be found at section 312.5 (C) of the National Electric Code, 2005 edition.

· Safety Issue: The white wires being used as hot wires should be clearly marked as hot wires.  
· Safety Issue: There are several missing cover screws. 
· Safety Issue: The ground cable is not connected to the ground rod. 
· Area of Concern: Some breakers are not marked as approved for use with aluminum. 

Wiring and Devices: 
· Safety Issue: There are numerous 3 prong receptacles that test as not grounded. 
· Repair: There are electrical boxes recessed behind combustible wood covering, such as in the 

breakfast area; this is a fire hazard and can be corrected with the use of box extenders. 
· Safety Issue: Based on a spot check, there are electric devices (receptacles and switches) that 
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are connected to aluminum wiring but are not marked as approved for use with aluminum. 
· Safety Issue: I found one device (a receptacle in the breakfast area) where there were copper 

and aluminum conductors underneath a single screw.  This is a hazard and should be corrected 
wherever it exists. 

· Safety Issue: The power cable to the furnace is not secured to the furnace cabinet. 
· Repair: The attic light fixture did not work. 
· Safety Issue: There is no service light fixture for the water heater. 
· Safety Issue: There is inadequate ground fault protection in the rear upstairs bath; every bath 

receptacle should be ground fault protected.  
· Safety Issue: There is inadequate ground fault protection in the master bath; every bath 

receptacle should be ground fault protected.  
· Safety Issue: The ground fault device kin the master bath tested as not grounded. 
· Safety Issue: There is a ground fault device in a receptacle near the master bath commode; the 

device was tripped and it would not reset.   
· Repair: There is a dead bulb in a master bath closet light fixture. 
· Repair: There is no required receptacle in the downstairs half bath to serve the sink. 
· Safety Issue: There is no ground fault protection at the wet bar; the receptacle(s) adjacent to the 

wet bar should be ground fault protected.  
· Safety Issue: There is inadequate ground fault protection at the outside receptacles; every 

outside receptacle accessible from grade level should be ground fault protected.   

branch circuit wiring exits the 
breaker box through a bushing and 

not through cable clamps or 
connectors as required by the 

National Electric Code  

power cable to the furnace is not 
secured to the furnace cabinet as 

required  

example of an electrical box 
excessively recessed behind a bath 

mirror  
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ground wire not connected to the 
ground rod 

  

  

ADDITIONAL INFORMATION: 
Described below are further descriptions and clarifications of the components and materials identified in the 
Electrical System section including maintenance concerns, the condition of the components and the components 
that were not inspected. 

· There is a new safety device available for residential electrical systems called an arc-fault circuit 
interrupter.  These devices are typically placed in the breaker box as part of a circuit breaker.  They are 
capable of detecting arcing in the circuit; when the arc-fault circuit interrupter detects arcing, it will 
disconnect all power to the circuit.  This type of device provides greater personnel protection than the 
protection provided by a conventional circuit breaker.  Arc-fault circuit interrupters are required on new 
construction for the bedroom circuits.  You may wish to consider having these installed.  A licensed 
electrician can provide you with a written quote. 

· You may also want to consider having receptacles installed that contain a transient voltage surge suppressor 
(TVSS).  These devices absorb a major portion of the energy created by a surge in the electric power.  Such 
surges can damage computers, televisions, VCRs CD players and other electronic appliances that contain 
sensitive, delicate electronic components such as printed circuit boards, chips, microprocessors, transistors, 
etc.  If you are interested in this type of protection you should contact a licensed electrician for this 
upgrade.  

OTHER INSPECTION OPTIONS: 
This section describes inspection options that are different from and go beyond a visual Electrical System 
inspection.  The inspection options we provide are listed below:   

· Electrical System Analysis: Some licensed electricians can use specialized equipment to analyze each 
electric circuit in the house.  For each circuit, the analysis can include all splices and connections, ground 
line impedance and line voltage under load. 
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 R. MICHAEL GRAY, P.E. 
Registered Professional Structural Engineer (72949)  TBPE Firm Registration Number F-2171 

Southern Building Code Congress International Registered One and Two Family Dwelling (Code) Inspector (4700) 
25414 Vinechase Drive  Porter, Texas 77365 
(281) 358-1121 E-mail: grayspe@Gmail.com 

PROFESSIONAL ENGINEERING CONSULTING AGREEMENT 
(please read carefully – this is a binding legal agreement) 

DEFINITIONS: When used in this agreement, the words “we”, “us”, “my”, “I”, “me”, “our”, “engineer” 
or “the engineer” refer to R.  Michael Gray.  The terms “client”, “you” and “your” refer to the client named 
below. 

OWNERSHIP OF ANY REPORT:  This agreement is for the provision of a professional engineering consulting 
service.  Any written report summarizing our findings and opinions will be provided to the client and will be 
copyrighted by me and is and will remain my property.

POST CONSULTING SERVICE PROCEEDINGS:  

Questions and Problems: We are available without charge for telephone consultations. 

Assignment: This agreement is a personal agreement between you and R. Michael Gray.  No person other 
than you has a right to rely on the contents of this agreement or on any report produced by me for you for 
any reason whatsoever. 

Limitation of Consulting Service and Liability: The consulting service is offered for a limited, fixed fee 
and is performed within a limited amount of time.  Our liability is limited by the following terms and 
conditions. 

Maximum Liability:  Since the consulting service provided is based in part on a 
preliminary visual inspection, it is not possible to eliminate all risks involved in the 
purchase and/or ownership of the subject property.  Client agrees, to the fullest extent 
provided by law, that our liability for all claims, losses, costs, damages of any nature 
whatsoever or claims expenses from any cause or causes, including attorneys’ fees and 
costs and expert witness fees and costs, so that the total aggregate liability of the engineer 
to the client shall not exceed amount of the fee paid for the consulting service.  This 
limitation shall apply regardless of the cause of action or the legal theory pled or asserted 
specifically including, but not limited to, negligence.  This clause is a material inducement 
for you and me to enter into this agreement.  

ACKNOWLEDGMENT: THE UNDERSIGNED HAS REVIEWED THIS DOCUMENT, UNDERSTANDS 
ITS CONTENT AND AGREES TO THE TERMS AND CONDITIONS CONTAINED HEREIN 
SPECIFICALLY INCLUDING THE CLAUSE TITLED MAXIMUM LIABILITY. THE CLIENT FURTHER 
REPRESENTS AND WARRANTS THAT HE OR SHE HAS FULL AND COMPLETE AUTHORITY TO 
EXECUTE THIS CONTRACT ON BEHALF OF ANY SPOUSE OR PARTNER, AND TO FULLY BIND 
ANY SPOUSE OR PARTNER TO ALL THE TERMS, CONDITIONS, EXCLUSIONS AND LIMITATIONS 
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OF THIS AGREEMENT. 

Client Signature Printed Name of Client 

Client E-mail Address:   

Fee Amount   


