Residential Foundations Report

September 2002

Purpose of the Report

The purpose of the report is to evaluate the effectiveness of the City’s current policies as they relate to residential foundations. The second purpose of the report is to develop recommendations that may address the concerns surrounding the present policies. 

In March of 2001, when the City adopted the 1997 Standards Building Code, the City adopted local amendments to the building code. 

This local amendment has recently caused residents to complain about the costliness of adhering to the requirements. The specific concerns relates to the expense of providing an engineered foundation plan for structures of any size that are intended for inhabitation. More specifically, the concerns have focused on repairing or renovating existing residential foundations, and the construction of porches, patios, and residential additions.

Existing Soils Conditions

The general soil type in the Taylor area is Denton-Eckrant-Doss. This soil type is moderately deep, shallow and very shallow, calcareous, clayey, cobbly, and stoney soils formed in indurated fractured limestone or limy earths; or uplands. The following table describes the various types of soils within the general soils type present in the Taylor area.

Taylor Area Soil Types and Characteristics (1)
	Soil Type Symbol
	Soil Name
	Liquid Limits
	Slopes
	Plasticity Index
	% Clay
	Shrink -Swell Potential

	BuA
	Burleson Clay
	 51 - 90
	0-3%
	27-55
	35-60%
	High

	BrB
	Branyon Clay
	 54 - 80
	1-3%
	35-55
	45-60%
	Very High

	KsB
	Krum Silty Clay
	47 - 65 
	1-3%
	25-42
	40-60%
	High

	QuC
	Queeny Clay Loam
	 30 - 52
	1-5%
	12-31
	22-35%
	Moderate

	HuB
	Houston Black Clay
	58 - 98 
	1-3%
	30-55
	40-60%
	Very High

	SuB
	Sunev Silty Clay Loam
	30 - 61 
	1-3%
	12-37
	20-40%
	Moderate

	HuC2
	Houston Black Clay
	58 - 89
	3-5%
	34-72
	40-60%
	Very High

	BrA
	Branyon Clay
	 54 - 80
	0-1%
	35-55
	45-60%
	Very High

	FhE
	Ferris-Heiden Complex
	51 - 80
	5-20%
	35-50
	40-60%
	Very High

	HeC2
	Heiden Clay
	51 - 80
	3-5%
	32-55
	40-60%
	Very High

	Hed2
	Heiden Clay
	51 - 80
	5-8%
	32-55
	40-60%
	Very High


The soils in the Taylor area have a moderate to high plasticity index and a high to very high shrink-swell potential. This data indicates that the soils in the Taylor area experience a significant degree of movement and is classified as an expansive soil (2). This expansive soil will negatively affect the integrity of any foundation system that is not designed to accommodate the geomorphologic environment. Factors such as temperature, moisture and drainage, and vertical load also have a significant effect on the integrity of the foundation system. Inability to take these factors into account during the design and construction of a foundation system will compromise the safety of the structure.

Existing Policies

The City adopted the 1997 Standard Building Code with local amendments in March of 2001. This code, along with the 1994 Standard Housing Code, the 1994 Standard Plumbing Code, the 1997 Standard Gas Code, the 1997 Standard Mechanical Code, and the 1996 National Electric Code regulate construction in the city of Taylor.

Essentially, the code requires that the foundation system of any building that will be inhabited of any size (residential or commercial) must be designed and sealed by an engineer registered in the State of Texas. 

In addition, a foundation system of any building, that will not be inhabited, and that is 400 SF or greater, must be designed and sealed by an engineer registered in the State of Texas. 

Similarly, any foundation system for a building that will not be inhabited (i.e. a shed, carport, gazebo, etc) and that is less than 400 SF does not require an engineer registered in the State of Texas to design and seal the plans.

In the event that a homeowner intends to level a pier and beam home, where none of the piers will be removed and replaced, the City does not require sealed engineered plans.

When a homeowner intends to replace an existing cedar post foundation or block and pad foundation system, even if it is one pier, the applicant must provide the City with plans designed and sealed by a registered engineer. 

When an applicant intends to level a slab home, sealed engineered drawings are required. 

In all instances permits and inspections are required.

Chapter 18 of 1997 Standard Building Code discusses foundation standards. Section 1804 discusses footings and foundations. Generally this section requires that a foundation is built on undisturbed soil or properly compacted fill, the foundation shall extend a minimum of 12 inches below finished grade, ensure proper drainage, soils investigations, and so on.

The local amendment to the 1997 Standard Building Code, Chapter 18, ordinance 2001-11 added section 2.6, which states:

2.6 To require foundations to be engineered - Amend Section 1804.1.1 to read: "Foundations shall be built on undisturbed soil or properly compacted fill material. Foundations shall be constructed of materials described in this section. All foundation systems shall be designed and sealed by a State of Texas Registered Engineer (3) when over four hundred (400) square feet or an inhabitable structure (includes both residential and commercial structures).

Attachment A, titled “Design Requirements Matrix”, makes a comparison between the requirements contained in the 1997 Standard Building Code and Taylor’s Local Amendments. The matrix also illustrates when a design professional is required vs. when sealed design documents prepared by a registered professional engineer is required based on the residential projects most commonly found to occur in the City. 

Additional Information About The Standard Building Code

Section 104.2.3 in Chapter 1 of the 1997 Standard Building Code identifies when a “design professional” is required. A design professional is either an engineer or architect legally registered under the laws of Texas. An engineer or architect is required under the following circumstances:

1. The construction of buildings with A (assembly), E (educational), and I (institutional) occupancy groups.

2. Buildings and structure three stories or more high

3. Buildings and structures 5,000 SF or more in area

Group R3 (one and two family dwellings) buildings are exempt from this requirement, regardless of size. These do not require a registered architect or engineer to design the buildings.

Section 1804.1.4 of Chapter 18, Foundations and Retaining Walls, exempts temporary buildings and buildings not exceeding one story and that are less than 400 SF in size from the requirements of the Chapter 18.

Chapter 18 does not require that the applicant engage the services of a design professional or a professional engineer registered in the State of Texas to prepare any foundation plans if the project does not satisfy any of the requirements of 104.2.3 (Design Professional Required). It does require the applicant to come into compliance with the conditions of the chapter if the project is more than one story and is 400 SF or greater in size.

Section 1804.3.2 discusses soils testing as part of the design process. If the soil is “expansive”, the Building Official may require a soils test. Expansive soil is defined as:

1. Plasticity Index of 15 or greater

2. More than 10 percent of the soil particles pass a #200 sieve

3. More than 10 percent of the soil particles are less than 5 micrometers in size

4. If the soil has an Expansion Index of greater than 20

If test number 4 (Expansion Index) is performed, tests for 1 through 3 do not need be carried out.

Finally, section 101.4.4 of the 1994 Standard Housing Code states: “Repairs and alteration.restoring a building to its condition previous to damage or deterioration, or altering it in conformity with the provisions of this code or in such a manner as will not extend or increase an existing nonconformity or hazard, may be made with the same kind of materials as those of which the building is constructed, but no more than 25 percent of the roof covering of a building shall be replaced in any period of 12 months unless the entire roof covering is made to conform with the requirements of this code for new buildings.”

Other Cities’ Regulations

The cities of Georgetown, Leander, Elgin, Round Rock, Cedar Park, Schertz, and Seguin were contacted about their requirements. Almost all of these cities have the same policies.

The cities of Georgetown, Leander, Elgin, Round Rock, Cedar Park require that a registered engineer prepare plans and seal them for new and existing construction that is 400 SF or greater in size.

The city of Schertz requires that plans be prepared by a design professional for residential dwellings of any size. 

The city of Seguin provides construction details for single story residences of less than and more than 400 SF. The city also provides construction details for applicant proposing to build residential pier and beam foundations of more than 400 SF.

Citizen Concerns

In order to gain first hand knowledge of what the concerns are in the community relating to the policies governing residential foundations, the city of Taylor’s Department of Community Development conducted a public meeting on July 30, 2002. Approximately 15 people were in attendance. 10 attendees were employed in the building trade in some way or another. Five attendees were homeowners. Below are the comments recorded from the public meeting:

Comments from Attendees

1. (Foundations are) Expensive repairs

2. Minimum of $5 to $10K for engineering (costs to get an engineer to design a foundation)

3. To build what was engineered is (cost) prohibitive

4. (Engineered foundations) will encourage poor foundations to remain/discourage people from repairing their foundations when they need it (ie replacing cedar posts with termite rot)

5. Apply (the engineered foundation requirement) to new rather than to existing

6. (For existing residences) apply the rule for engineered foundations to a certain percentage of repair, rather than to just a single pier (ie any where from 50 to 100% replacement of the foundation)

7. Impacts people of fixed incomes

8. Two issues: economic (cost) and Engineers don’t always know how to design foundations

9. Taylor’s local soils are highly expansive: all engineers don’t know this

10. Sub-soils formation may change because of moisture content (ie 12” depth is not deep enough)

11. Distinguish between accessory structures and habitable structures

12. Homestead vs owning a home when it comes to pulling a “homeowner permit”. You can get one if you live in and own a home but not if you own a home but don’t live in it.

13. Expansion of homes: (allow people to) match what’s there when expanding their homes, if the existing (foundation) is ok

14. Block and pad is the most economical (ie easy to straighten up). This system is just as likely to lean as any other foundation system

15. The poured pier needs to be dug out to repair

16. Floor system vs foundation system (when dealing with new vs existing). Focus on the floor system with existing structures, focus on the foundation (sub-floor) when dealing with new construction.

17. Commercial foundation systems……………….same issues as residential foundation issues

18. Perimeter beam system: level with concrete beams - should these be engineered or not?

19. Consistent interpretation and administration of the codes

20. Go with the “state regulations” rather than adopt local amendments (State regulations are the Standard Building Codes”)

21. City inspection of home prior to the sale of the home (not very popular with the group, after an attendee brought it up)

22. Porch/patio vs habitable area of the house: there should be a difference between the two in terms of what needs an engineered foundation and what does not.

Summary of Concerns:

Although the primary concern with the current regulations is the cost, the following list attempts to summarize briefly the major points of contention:

A. The cost to hire a professional engineer to design a foundation system is too expensive

B. The cost difference between a block and pad system versus a system that penetrates the surface makes the project too expensive

C. There should be difference between new and existing construction in terms of what should be required by the City

D. The City should distinguish between accessory structures and inhabitable structures

E. Matching the existing foundation of a home when expanding the home should be allowed

F. The City should consider allowing the block and pad foundation system

G. The City should develop separate requirements for porches and patios 

Staff Concerns, Issues, and Analysis

The purpose of the building codes is:

1. To ensure the safety of the occupants and innocent bystanders from illness, injury or death (unwanted fumes, structural defects, fire, etc) due to substandard construction. 

2. To ensure that value is added to our community through well-built and well-maintained structures. This assists with the overall well being of the community in terms of taxable value and attractiveness for economic development purposes. In other words, run down, substandard, dangerous buildings, and the likelihood of the buildings to become that way because of substandard construction methods, negatively affect the City’s tax base and hampers the City’s chances of competing in the economic development arena.

3. To ensure that that the City does not needlessly expend public funds to condemn or demolish structures that were built with substandard methods. 

Foundations are the most important part of the structure. A poorly designed foundation system, along with poor site grading and drainage, will ensure that the structural integrity of the structure will be compromised. This may result in the severe injury or death of the inhabitants, or at a minimum cause future financial distress to the property owner.

The City is obligated to protect the public from substandard and ineffective foundation systems. Failure to follow through with the enforcement of the adopted codes and policies may expose the City administration to unnecessary liability. 

Porches and patios often times become bedrooms or living rooms. Neither the addition nor the existing structure should be allowed to be installed in such a way that either one will compromise the safety of the adjoining structure.

The cost of complying with the current requirements was a dominant topic of conversation during the public meeting as well from other complainants. How much does it cost to get an engineered foundation?

Staff contacted four engineering firms in the Williamson County area, all of which are familiar with the local soil conditions and have designed residential as well as non-residential foundation systems. The individuals and firms contacted were Mr. Tommy Magness, Kohutek Engineering and Testing Inc., Hearn Engineering, and Rodriguez - Huggins Inc.

From these discussions, staff learned that the cost to design residential foundation systems could be as low as $250.00 to as high as $1,625.00 (includes approximately $1300 for the geotechnical report and $0.25 per SF for foundation design – cost is based on a 1,500 SF home). Several engineering firms also stated that they include $300 to $500 for inspection services, which is either optional or required depending on the engineering firm’s policies.

During the public meeting, there was a significant amount of discussions about block and pad foundations. A block and pad foundation, according to the building code, is a temporary foundation system (4). The Standard Building Code requires that the foundation system must penetrate the surface a minimum of 12 inches. This requirement has been a policy of the city of Taylor for the last 10 years at least.

Other concerns were raised relating to the cost of replacing a cedar post or block and pad foundation with a foundation system designed and sealed by a professional engineer. The difference in cost of replacing a cedar post or block and pad system with an approved system may range from $3,000 to $9,000, respectively. From a discussion staff had with a local contractor, the cost to replace a cedar post system with an other cedar post or block and pad system, may cost between $4,000 to $6,000. To replace the cedar post system with an engineered system may cost between $7,000 and $15,000.

Finally, the code requires that “design professionals” design foundation systems. Although architects do design foundation systems on occasion, they will in most cases defer this task to a registered professional engineer. Consequently, when the code refers to the design of a (residential) foundation it indirectly refers to a registered professional engineer. 

Recommendations

Based on the research and analysis, staff recommends that the City adhere to the current policies with the following modifications: 

Exempt patios and porches that are less then 400 SF and are less than one story from the “professional engineer design requirement” providing that the homeowner sign an agreement stating that in the event that the porch or patio is enclosed and becomes part of the house (or becomes inhabited), the foundation system must be brought up to current codes with the assistance of a design professional (i.e.: registered professional engineer). This addresses concern “G” listed in the Summary of Concerns.

Exempt storage sheds, carports, gazebos, and similar uninhabitable accessory structures from the requirement to use a design professional or a registered professional engineer if it is less than 400 SF and is less than one story. The applicant would still be required to adhere to the foundation design requirements in Chapter 18 of the SBC if the structure is 400 SF or greater or has more than one story. This addresses concern “D” listed in the Summary of Concerns

The City should develop a foundation system standard design detail for one-story and two-story single family dwellings, designed and sealed by a registered professional engineer, and provided to the applicant at no charge for inclusion in the applicants’ plans for permit. The City might also consider developing a foundation standard detail for porches and patios. This addresses concern “A” listed in the Summary of Concerns.

The City may allow the horizontal expansion, or addition to a residence using the existing foundation system with out engineered foundation plans providing that the original building does not have a block and pad foundation and the addition is less than 400 SF. This may address concern “E” of the summary of concerns.

The City may allow the replacement of an existing “nonconforming” foundation system with out an engineered foundation plan, providing that no more than 25% or 400 SF, which ever is less, is replaced in a 12-month period. (Similar to section 101.4.4. of the Standard Housing Code). This may address concern “C” listed in the summary of concerns.

Staff also recommends:

Adopt the International Residential Code with any appropriate local amendments as determined by the City.

Review and consider the adoption of the International Existing Building Code as well as the International Building Code with any appropriate local amendments as determined by the City. This may address concern “C” listed in the Summary of Concerns.

Conclusion

This report was provided to the City Council to evaluate the impact the City’s current residential foundation policies are having on the community and to recommend amendments.

Following Council review, staff will proceed with the preparation of any amendatory ordinances for further Council action, if necessary.

With continuing public input and careful research, the Council will be able to establish fair and effective regulations that will both protect and enhance our community.

Please feel free to contact Bob van Til, AICP, Taylor’s Director of Community Development at 512-352-5990 or via email at bob.vantil@ci.taylor.tx.us.

(1) Soil Survey of Williamson County, United States Department of Agriculture, Soil Conservation Service

(2) Expansive soils are defined as having a liquidity limit of greater than 40 and a plasticity index of greater than 15

(3) State law now uses the term “licensed” versus “registered”

(4) Block and pad systems are regarded more of a “support system” rather than a “foundation system” as defined by the Standard Building Code.
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