
 

 

 
 

MANUFACTURED HOUSING CONSENSUS COMMITTEE  
AGENDA 

March 9-10, 2011 
Sheraton Suites Alexandria 

Alexandria, Virginia 
 

WEDNESDAY THE 9TH 
 
9:00 am Convene Meeting ................................... .Elizabeth Cocke, Designated Federal Official 
9:05 am Call to Order ........................................................................................................... Chair 
 Welcome 
 Roll call 
 Introductions 
 New Members/Guests 
 Administrative Announcements 
9:30 am Minutes Approval ................................................................................................ MHCC 
 October 27-28, 2010 Minutes, Arlington, VA (Agenda Attachment A, p. 3) ... Motion 
 January 27, 2011 Conference Call Minutes (Agenda Attachment B, p. 24 ) ... Motion 
10:00 am Break 
10:15 am Report from HUD Office of Manufactured Housing Programs ............................. HUD 
10:30 am HUD Presentation on Federal Rule Making 
11:30 am Two Year Revision Cycle Plan (Agenda Attachment C, p. 38)………....……..AO 

 
12:00 pm Lunch 
 
1:00 pm Re-convene ............................................................................................................. Chair 
1:05 pm Public Comment Period…………………..………………………………………Chair 
1:30 pm Tracking of Proposed Changes (Agenda Attachment D, p. 43)  ………….……AO 
2:00 pm Break 
2:15 pm  Committee Status Reports (not action items) ......................................................... Chair 
        Technical Structural and Design Subcommittee 

Ground Anchor Reports (Attachments E-H, pgs. 46-99) 
Wind Task Force (Verbal Report Only) 

        Technical Systems Subcommittee 
        Regulations Subcommittee  
        General Issues Subcommittee 
3:15 pm Recommendations to MHCC from Subcommittees  .............................................. Chair 
4:00 pm Proposals from the Public………………………………………………………...Chair 
5:00 pm     Recess ..................................................................................................................... Chair 
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THURSDAY THE 10TH 
 
9:00 am Call to Order ........................................................................................................... Chair 
9:05 am Further Discussion on HUD or Subcommittee Proposals................................. Continue 
10:00 am Break ...................................................................................................................... Break 
10:15 am   Public Comment Period…………………………………………………………..Chair 
10:45 am Further Discussion on HUD or Subcommittee Proposals................................. Continue 
12:45 pm Closing Announcements ..........................................................................................DFO 
1:00 pm Adjourn ................................................................................................................... Chair 
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ATTACHMENT A 

 

OCTOBER 27-28, 2010 MINUTES 

 ARLINGTON, VA 
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OCT 2010 MHCC MINUTES (includes changes indicated in 1/27/11 conf. call 

minutes) 
 

 

 
 

Final Minutes (Pending Approval) 
HUD Manufactured Housing Consensus Committee 

Holiday Inn 
Arlington, VA 

October 27-28, 2010 
 

Wednesday, October 27, 2010 
 

 
Opening of the Meeting 

DFO Cocke opened the meeting and announced that this is a meeting of the Manufactured Housing 
Consensus Committee, a Federal Advisory Committee.  The Committee provides advice to the 
HUD manufactured housing program.  Ms. Cocke noted that public notice had been published in 
the Federal Register on October 8, 2010 and that time has been allotted on the meeting agenda for 
public comments.  

 
Chairwoman Brenton called the meeting to order.  Mr. Solomon called the roll; a quorum was 
present.  Ms. Brenton welcomed the members and called for self-introductions.  She also asked the 
guests to introduce themselves.  See Attachment A for a list of members and guests that were 
present. 

 
The agenda was approved. 

 

 
Approval of Minutes 

Mr. Santana noted that the minutes of the discussion of Log 72 incorrectly indicated the 2009 NEC.  
It should be 2008.  He also noted that the attendance incorrectly noted the name of his company.  It 
should be Cavco Industries. 
 
Those corrections being noted, the minutes were approved. 
 
HUD Update/Status Report
 

.         

Ms. Cocke provided an update on the Department.  She noted there have been personnel changes 
in the Department, and, while the new personnel are being brought up to speed the activity has 
been slowed.  She did note that the Administration has a real focus and priority on affordable 
housing. 
 
Ms. Cocke noted that there was a COSAA meeting in September, the first in about four years.  She 
indicated it is up to the SAAs as to whether the meetings continue.  Mr.  Weinert stated that it was 
one of the best meetings with many new faces.  Mr. Lubliner requested that the MHCC be notified 
of future COSAA meetings. 
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Ms. Cocke reported that the proposed rule on the third group of standards is moving along.   
 
Mr. Wade asked whether the charter has been discussed.  Mr. Everett explained that the 
Committee charter follows the Federal Advisory Committee Act (FACA) language developed by 
GSA, who is the overseer of all FACA Committees.  He noted that while the MHCC was created by 
the MHIA 2000, it is also a Federal Advisory Committee and is also subject to FACA rules.  
Regarding paragraph XI, Termination, the MHIA 2000 is always in place, however, all FACA 
Committee charters have to be reapproved by GSA every two years.  He noted that there currently 
is legislation in Congress that will change some of the rules. 
 
Ms. Desfosses moved that the Committee express its disapproval with the new charter and 
Committee bylaws as inappropriate restrictions on the role and function of the Committee;  
Mr. Gorman seconded.  Mr. Walter stated that there is a significant omission in the bylaws as 
there is no mention of role of the Committee regarding procedural and enforcement regulations as 
contained in Section 604 of the Act.  He urged the Department to review Section 604 and compare 
it to the charter and the bylaws.  Mr. Everett noted that the bylaws had been written prior to the 
charter and they will be rewritten to align them with the charter.  Ms. Cocke stated that while 
comments are welcome, the Committee is under Federal direction and approval or disapproval of 
these matters are not the business of the Committee.  Ms. Brenton stated that the Committee has 
the right to express its disapproval.  Mr. Santana stated that if the Committee does comment it 
should provide specifics about what it does not like.  Mr. Weinert concurred.  The motion was 
called, seconded and approved.  The Desfosses motion was approved 11 in favor, 5 opposed. 
 

Mr. Mendlen reported that comments were received on three proposed rules – the on-site rule, the 
2

Standards 

nd group of standards, and, the truss testing rule.  Most of the comments were on the on-site rule.  
He highlighted the comments on the on-site rule.  Comments on the 2nd

 

 group of standards noted 
that reference standards needed to be updated, and, comments on the truss testing rule stated that 
there was not sufficient evaluation of the costs. 

Mr. Mendlen noted that issues remaining on the 3rd

 

 group of standards are stairways and handrails, 
carbon monoxide monitoring, and attached garages.  Ms. Cocke stated that there is no prediction 
on when the proposed rules would be published.  She did note however that the Subpart I rule is 
moving forward towards final rule publication. 

Ms. Cocke noted that the Subcommittee assignments were previously distributed to the Committee.  
She noted that a Designated Federal Official (DFO) must be present for all meetings of the full 
MHCC as well as all Subcommittee meetings and conference calls.  To that end, the Department is 
working on a procedure for appointing “acting DFOs” so that the Subcommittee activity would not 
be limited by her availability.  She noted that a DFO is not required for Task Force conference calls.  
She noted that only MHCC members were appointed to Subcommittees.  Non-MHCC members 
would be welcome at Subcommittee meetings but only MHCC members could vote on 
Subcommittee actions.  Task Forces could have non-MHCC members and DFO participation would 
not be necessary.  Mr. Walter noted that as long as non-MHCC representatives were recognized as 
advisors, voting rights were not necessary.  Mr. Weiss asked what part of the GSA rules prohibited 
non-MHCC members from voting at the Subcommittee.  He noted that this is of particular concern 
to MHARR and MHI since they no longer are members of the MHCC.  A vote on a Subcommittee 

Subcommittee Reorganization 
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would give concrete weight to the MHARR and MHI view.  
 

Ms. Cocke introduced Ms. Payne, HUD Associate Deputy Assistant Secretary for Regulatory 
Affairs, to make a few comments.  Ms. Payne expressed DAS Bob Ryan’s appreciation for the work 
of the Committee.  She stated that she is here to listen and get input.  She stated that manufactured 
housing is a priority for Commissioner Stevens and DAS Ryan.  She noted that two MHCC 
meetings have been budgeted for this year and she expects the same for next year.  She also 
noted the meeting in Elkhart, IN.  (Ed. Note:  This refers to a meeting held in mid-2010, with 
manufactured housing industry representatives, Assistant Secretary/FHA Commissioner Stevens 
and staff and congressional members.)  She stated that there has been a strong focus on financing 
issues and that the Commissioner and DAS would be interested in any data on such issues that 
members could provide.  Lastly she stated that she looked forward to hearing input on any issues 
the industry is facing. 

ADAS Comments 

 

Mr. Farish reported that the Task Group has had three conference calls since the Tulsa meeting.  
The Task Group has finalized its recommended revision of 3280 and has sent the revision to four 
manufacturers to cost the effect of the changes.  A third party is being used to compile the 
responses.  He indicated that one of the four manufacturers is a small manufacturer.  He noted that 
the cost information will have to be evaluated on a county-by-county basis and then extrapolated 
nationally.  The cost information being requested includes material costs, labor, markup, retailer 
markup, and, installation so that the impact can be seen at each step.  The final Task Group 
recommendation with the cost information will be forwarded to the Subcommittee and then to the 
full MHCC for action. 

Wind Task Group Update 

 
Mr. Luttich asked how homes relocated from one wind zone to another should be handled.  Mr. 
Mendlen stated that it is up to states to handle.  Mr. Stamer asked what the time frame is for the 
final report.   Mr. Farish indicated that there are many steps left and an MHCC recommendation 
would probably not go to HUD for at least a year.  Mr. Walter noted that in two years there would be 
an energy standard with which manufacturers would have to comply.  He asked how manufacturers 
that make both manufactured homes and modulars would implement the new wind requirements.  
Mr. Farish indicated that manufacturers would have the option of using ASCE 7.  He noted the Task 
Group is using ASCE 7-2005 as its baseline.  He also noted that compromises have been made so 
as not to lower some requirements. 
 
Ms. Brenton thanked the Task Group for its hard work. 
 
Public Comments 
 

Mr. Weiss presented comments on behalf of MHARR on three issues – the MHCC should oppose 
HUD actions that undermine its role, authority and independence as provided by law, the MHCC 
should assert its statutory right to review and comment on HUD’s expansion of its regulations, and, 
the MHCC should reject the HUD and MHI proposed fire sprinkler standards for manufactured 
housing.   

MHARR 

Mr. Long presented comments on behalf of MHI.  He thanked the Committee members, especially 
those whose tenures are up, for their time and efforts.  He expressed MHI’s strong support for the 

MHI 

Page 6 of 99



Page 4 of 13 
OCT 2010 MHCC MINUTES (includes changes indicated in 1/27/11 conf. call 

minutes) 
 

 

MHCC.  MHI appreciates HUD’s effort to streamline the activity of the MHCC and keep it focused, 
MHI strongly believes HUD should also consider Committee priorities when developing the 
Committee agenda.  HUD can benefit from the exchange of views and the opportunity these two 
days present might be lost if the activity is “too streamlined”.  He expressed MHI’s concern about 
the backlog at HUD and offered MHI’s assistance in making sure HUD has the resources to carry 
out the provisions of MHIA 2000.  
 
MHI encourages the MHCC to defer any activity on energy until the DOE publishes its proposed 
energy standards.  He encouraged the MHCC to review and make recommendations to HUD on the 
DOE energy standards before the standards are finalized.  Ms. Cocke noted that HUD is in regular 
communication with DOE. 
 
MHI also recommends that the MHCC hold any action on formaldehyde until the EPA publishes  its 
standards on composite wood products. 
 
Lastly, MHI strongly recommends that the MHCC consider a “where required” fire sprinkler 
standard.  Sprinklers should be a consumer choice rather than a mandatory requirement, especially 
where they are not required for site-built homes.  Mr. Weinert noted that in California localities were 
imposing mandatory sprinkler requirements which eventually lead to a proposed statewide 
preemptive requirement. 
 
Mr. Weinert recommended that Messrs. Weiss and Long be permitted to participate in the MHCC 
discussion of preemption.  Ms. Cocke indicated that she would consider the request. 
 

Mr. Scott commented that the industry is going through a tough time.  He noted that he builds both 
manufactured homes and modular homes.  Adding cost to these homes may drive costs above 
those for site-built homes.  He urged the Committee to keep affordable homes affordable. 

Additional comments - Sprinklers 

 
Mr. King asked, as the Committee considers affordability, whether the MHCC is willing to take the 
position that single-story manufactured homes have a good track record regarding fire safety and 
wind damage with current standards and do not require additional measures. 
 
Mr. Weinert moved, Mr. Gorman seconding, that the MHCC decide on a direction on mandatory 
sprinklers, “no sprinklers” or “where required”.  DFO Cocke indicated that she would open the floor 
for discussion if the motion passed.  Motion passed. 
 
Public Comments - Sprinklers  
Mr. Luttich asked whether the MHCC could request HUD to revisit its position on whether HUD can 
preempt local jurisdictions regarding sprinklers.  Mr. Mendlen commented that there was an opinion 
from the HUD Office of General Counsel in the 90’s that stated that the HUD Construction and 
Safety Standards do not preempt local jurisdictions from imposing fire sprinkler requirements.  Mr. 
Walter indicated that the opinion was issued in the 94/95 time frame.  Mr. Weiss indicated that there 
was a HUD opinion in 1989, modeled after the NHTSA seat belt performance rule, that the 
standards did preempt local jurisdictions from imposing fire sprinkler requirements.  He noted that 
preemption was broadly assumed in MHIA 2000, however, HUD has not changed its position.   
 
Ms. Desfosses asked whether there is a chance that HUD would revisit the question.  Ms. Payne 
indicated she would talk to Counsel.  Mr. Tompos stated that the HUD Construction and Safety 
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Standards are more restrictive regarding fire safety than building codes.  Mr. Weiss stated that 
preemption is a general concept not tied to a performance aspect as was the NHTSA rule.  Mr. 
Weinert noted that preemption was not just an issue for sprinklers, CO detectors, for example, 
present the same issue.  Mr. Long stated that there are three questions – would HUD revisit its 
position on preemption; is a “where required” provision permissible; and, would it benefit industry to 
have a path to incorporate sprinklers as a consumer choice. 
 
Mr. Luttich stated that if HUD does not preempt localities, fire marshals could pick the product apart.  
He questioned, absent a standard, how one would build a stock unit.  He encouraged HUD to revisit 
preemption. 
 
Mr. Stamer stated that he thought the HUD code was preemptive.  He stated that states have either 
turned down sprinkler requirements or put them on hold and, therefore, it makes no sense to adopt 
a sprinkler standard.  He also stated that sprinklers need pressure and flow rates and parks do not 
have the water pressure or storage capacity to support sprinklers.  He urged that a sprinkler 
standard not be considered for at least a year while states determine what they will do.  Mr. Weinert 
noted that California has already drafted design and installation sprinkler regulations.  He noted that 
in a survey that measured parks water pressure, 99% had sufficient pressure.  He noted that he 
would consider a threshold for sprinklers, perhaps based on square feet rather than number of 
stories.  Mr. Stamer commented NFPA has a conflict of interest regarding sprinklers.   
 
Mr. Walter encouraged the Committee to look at what is being presented in the expectation that 
HUD will not issue a positive preemption decision.  Mr. Santana stated that the sprinkler proposals 
are a reaction to current local initiatives and over the next two years the initiatives will increase.  
Unless HUD states the HUD code is preemptive, the industry will continue to be reactive.  The 
industry should determine how to comply “where required”.  Mr. Weiss expressed the opinion that if 
the Committee adopts a ”where required” standard, HUD would never issue a preemptive opinion.  
He stated that the MHCC does have the authority to request HUD to revisit the issue.  Mr. Farish 
expressed a concern about a “where required” standard; however, he also was concerned that local 
authorities did not know how to handle work done in the factory and there needs to be some 
mechanism to allay their concerns.  Mr. Weinert agreed that HUD should look at preemption more 
broadly in light of MHIA 2000, however, for sprinklers the need is now.  Mr. Santana noted that 
regulation of formaldehyde emissions from wood products started with CARB in California and now 
EPA is considering Federal regulation.  He expressed a concern that the notion that the HUD code 
is preemptive is being lost and encouraged HUD to look at the issue again.  Mr. Weiss reiterated his 
concern that a “where required” standard will diminish the urgency for a positive HUD preemption 
opinion.   
 
Mr. King stated that he would discuss the proposed standards in his Subcommittee.  He noted that 
there would be a stronger argument if the MHCC could offer facts that would support a “not 
necessary” position such as HUD code requirements that provide more fire safety than the IRC, 
e.g., more exit doors, faster exit paths, etc. 
 
Ms. Desfosses moved that the MHCC request HUD to revisit its position on preemption in 
light of MHIA 2000.  Mr. Walter seconded.  Mr. Long noted that even if HUD issued a positive 
opinion, a standard is still necessary for manufacturers that wished to provide sprinklers as a 
consumer option.  Mr. Stamer noted that residential fire sprinklers are not intended to extinguish a 
fire but rather to provide time for occupants to escape.  Mr. Jewell noted that the NFPA and the 
USFA have fire death statistics that indicate percentage-wise more people die in fires in 
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manufactured homes than in site-built homes.  It was noted that the statistics should be examined 
more closely to separate pre- and post- HUD code homes.  After further discussion, motion carried 
unanimously. 
 
Mr. Santana stated that until an opinion was issued by HUD the Committee needs to consider the 
sprinkler proposals including whether they should apply for one- or multi-story homes. 
 
Mr. Stamer moved that 3280 be amended to state that fire sprinklers are not required in HUD 
code homes; motion seconded.  Mr. Tompos stated that the safety aspects should be researched 
to support such a position.  Mr. King stated that he would have a hard time voting for  such a 
statement without having data to support it.  Mr. Weinert noted that the statistics used to support the 
IRC action were overwhelming and need to be countered to support a no sprinkler position for 
manufactured homes.  Motion to call seconded and passed.  Stamer motion failed 7 in favor, 8 
opposed. 
 
Mr. Santana moved that the MHI, HUD and similar proposals be referred to the Subcommittee 
for review, research and decision with one year. Mr. Gorman seconded.  Motion passed 
unanimously. 
 

Ms. Shimin Luo, American Hometec, requested that electric tankless water heaters be considered 
with the proposal on gas tankless water heaters, log 71.  Ms. Cocke stated that there is a process 
for making proposals and that the AO or any member could explain the process. 

Other Public Comments 

 

Mr. Andrew Persily, NIST, made a presentation on the NIST project on energy efficiency and 
ventilation system performance in buildings.  Mr. Persily thanked MHCC member Lubliner for his 
contributions to the project.  Mr. Solomon asked how research projects could be initiated at NIST.  
Mr. Persily indicated that there are some funds available at NIST, however, large projects would 
need additional funding.  Mr. Persily’s presentation will be posted on the MHCC website.   

NIST Presentation 

 
Ms. Brenton thanked Mr. Persily for his presentation. 
 

 
Long Term Issues 

Ms. Cocke noted that she had asked the AO to pull together all the open issues that needed to be 
acted on.  Mr. Solomon stated that he pulled all open proposals dating back to 2002 and put them 
on the agenda.  He noted that EPA is considering the CARB regulation of formaldehyde emissions 
from composite wood products; DOE is working on energy efficiency; the Wind Task Group is 
addressing wind design; accessibility was originally proposed by Earl Gibson, an original member of 
the Committee, now deceased; and, sprinklers have been a long standing issue. 
 

Mr. Santana moved that logs 27, 31, 50, 67, and 68 on formaldehyde be rejected until EPA 
acts.  Mr. Stamer seconded.  Mr. Mendlen noted that formaldehyde is also addressed in the 2

Formaldehyde - Logs 27, 31, 50, 67, and 68  

nd 
group of standards.  Mr. Lubliner noted that emissions from finishes were raised as an issue at the 
Tulsa meeting.  Mr. Tompos indicated that in the testing he has seen finishes do not have a major 
impact.  Mr. Long stated that enforcement should be given to HUD, and, the regulation should be 
changed from date of sale to date of manufacture.  The effect of the motion would be to REJECT 
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the proposals at this stage. Once the EPA rules are final, any additional changes to the MHCSS 
could be considered in the future.    Motion passed unanimously.  
 

Mr. Santana noted that a similar situation exists with DOE and logs 28, 57, 58, 61, 64, and 65 on 
energy.  He moved that logs 28, 57, 58, 61, 64, and 65 be deferred until DOE finalizes its 
standards.  Mr. Weinert seconded; motion to defer action passed 10 in favor, 4 opposed.  
  

Energy Efficiency – Logs 28, 57, 58, 61, 64, and 65 

 

Mr. Santana asked why logs 2, 3, and 11 on accessibility were not acted on in 2004.  Mr. Gorman 
indicated that there was uncertainty about the cost impacts.  Mr. Mazz pointed out that an AARP 
survey indicated that 65% of seniors  will be “disabled” at some point in the next five years.  Mr. 
Mazz moved that the accessibility proposals be forwarded to a Subcommittee to examine 
cost and implementation issues and report back in 180 days.  Mr. Jewell seconded.  Mr. Mazz 
recommended that the Subcommittee conference calls be notified in the Federal Register so that 
public input could be obtained.  It was noted that the issue is accessibility, not egress.  Motion 
passed unanimously. 

Accessibility - Logs 2, 3, and 11  

 
 

 
Technical Systems Subcommittee  

Log 70 was considered at the April meeting.  The part amending 3280.703 was accepted; the part 
relating to 3280.707(a)(2) was not because the Committee did not believe it had sufficient 
information on “Annual Fuel Utilization Efficiency (AFUE)”.  Mr. Emen, the proponent, presented the 
Committee with additional supporting information.  Mr. Lubliner noted the ANSI standard 

Gas-fired heating appliances – Log 70 

ANSI/ASHRAE 103-2007 and stated that AFUE is commonly used; the requirement for “flue loss 
not more than 25%” is old technology and should be deleted.  After some further discussion, Mr. 
Weinert moved that the proposal be accepted in principle by changing “and” to “or” 
between “thermal efficiency” and “annual fuel utilization efficiency”; Mr. Santana seconded.  
Motion carried unanimously 
 

It was noted that tankless water heaters should be differentiated from storage tanks.  Perhaps 
tankless water heaters should have a separate section.  Electric tankless water heaters should also 
be considered.  Log 71 was referred to the Subcommittee for further study. 

Tankless Water Heaters – Log 71 

 

Mr. Santana submitted an alternative proposal to the HUD proposed revisions to 3280.709 and 
3285.505.  Mr. King stated that he would like to see the fireplace manufacturers’ installation 
instructions.  Ms. Cocke stated that the manufacturers and/or product certifiers should be invited to 
participate in the discussion.  The proposals were referred to the  Subcommittee for further study.  
Ms. Cocke noted that the HUD proposal is subject to the 120 day response  

Fireplace Venting/Crawl Space Ventilation 

 

 
Technical Structure and Design Subcommittee 

Ms. Starkey noted that the MHI proposal references NFPA 13D in accordance with the National 
Residential Sprinklers – HUD proposal, Log 76, and, Log 3 
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Technology Transfer and Advancement Act which requires use of consensus standards when 
appropriate .  The International Residential Code (IRC) design provisions could also be referenced 
and manufacturers could use either.  It was noted the NFPA 13D requires manufacturers to have 
site-specific knowledge regarding water supply.  Mr. Weinert stated that both HUD and MHI 
proposals have a weakness.   He noted that the California draft regulation references only NFPA 
13D and is clear where 13D does not apply. He distributed a copy of the California draft regulation. 
Mr. Weiss noted that a rural home with a well pump might not have sufficient flow and require a 
pressurized tank. 
 
Mr. Santana suggested that text be added indicating this section preempts local regulation.  Mr. 
King stated the approach is not whether sprinklers should be installed but how they should be 
installed if the consumer requests them or the Authority Having Jurisdiction requires them. 
 
Mr. King asked whether the absence of a standard in the HUD code preempts a local requirement.  
Ms. Cocke noted that stairs are not addressed in the HUD code and the AHJ is not preempted from 
regulating them. 
 
Mr. King suggested that a statement be made that fire sprinklers are not required because HUD 
code homes provide sufficient fire safety.  Mr. Jewell noted that the USFA fire statistics indicate that 
there are more deaths in manufactured homes than other units; NFPA data indicate fewer fires but 
more deaths, however 40% of those incidents had problems with doors and windows.  Mr. Gorman 
asked whether the statistics were pre- or post HUD code; Mr. Jewell said they were not specific.  
Mr. Weiss recalled a 2004 USFA report that indicated that the HUD code had made a positive 
impact.  Mr. Farish stated that the data should be documented.  He stated that the industry should 
have a standard for “as required’ situations. 
 
Mr. Wade suggested that the Preemption paragraph 3280.210(a) in Log 76 include a statement that 
“sprinklers are not required by this standard, however, when …”. 
 
The Committee recessed at 4:50 pm. 
 
Thursday, October 28, 2010  
 

 
Call to Order 

Chairwoman Brenton reconvened the Committee and called the meeting to order at 8:00 am,  Mr. 
Solomon called the roll; a quorum was present. 
 
Ms. Cocke reminded those present that this is a meeting of the Manufactured Housing Consensus 
Committee, a Federal Advisory Committee.  She also expanded on her remarks yesterday 
regarding the reorganization of the Department, noting that the reorganization would not impact the 
MHCC.   
 
Ms. Cocke also noted that Consumer Product Safety Commission has issued a large product recall 
of circuit breakers.  This is a serious defect and imminent hazard, prompting a Subpart I 
investigation.  The Department has been working with the manufacturers, Siemens and Square D, 
who are working on a plan for corrective action.  Mr. Lubliner requested that the Committee receive 
information on the recall;  Ms. Cocke indicated that she would send the Committee the same 
information sent to the PIAs, IPIAs, and, SAAs. 
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Public Comments 

Mr. Weiss commented that the upcoming HUD auditors meeting should be open to the public and 
that the topics should be circulated to the MHCC first so the proceedings are open and transparent.  
Mr. King commented that state auditors should be involved as state auditors are used on joint 
monitoring teams. 
 
Ms. Brenton commented that with the reorganization of the Committee, the Committee no longer 
has a Planning and Prioritization Subcommittee.  She noted that the Subcommittee, which had one 
user member, one producer member and one general interest member, would look at every 
proposal, rate it according to an established scale, and then assign it to the appropriate 
Subcommittee.  She noted that she had submitted a proposal last spring and has not heard 
anything since.  The AO noted that the proposal was in the queue but has not yet been acted on.  
 
Mr. Walter commented that the proposal logs should be dated.  Mr. Solomon indicated that it has 
not been the practice but it can be done. 
 
Ms. Cocke stated that proposals are collected and are bundled to roll forward; there is no intention 
to hold proposals.  She noted that proposals were grouped together at the last meeting.  Mr. Weiss 
noted that the DFO approves the agenda but does not have to develop it.  Mr. Solomon stated that 
HUD indicated what subjects are to be included in the meeting agenda preparation package.   
 
Mr. Walter stated that there should be a master register of all submittals.  Mr. Weinert noted that he 
has been requesting one since 2002.  He noted that he and Mr. Lagano developed such a 
spreadsheet with the assistance of Ms. Dickerson, HUD.  The register should include the date the 
proposal was received, where it was assigned, and, when action is expected.  Mr. Walter noted that 
there are two steps in the process, the Committee process followed by the HUD process, both 
should be tracked.  Mr. Mazz stated that the spreadsheet should be posted on the website.  Mr. 
King stated that oversight of the process should be assigned to the General Subcommittee rather 
than creating another Committee.  One member from each segment could be assigned oversight.  
Ms. Brenton stated that the priorities should be set by the MHCC.  Mr. Walter stated that the AO 
should be responsible for the register.  Mr. Long stated that transparency and accountability should 
be foremost.  It was moved and seconded that the  AO prepare, develop and maintain a list of all 
activities assigned to the MHCC on a spreadsheet.  It should also include items that are packaged 
together by HUD for rulemaking purposes.  The General Subcommittee will be responsible for 
maintaining this list and the list should be available within 30 days.  The motion was withdrawn. 
 
Public comments concluded at 9:05 am. 
 

 
Technical Structures and Design Subcommittee continued 

Vented Appliances
Mr. Santana reported that installation instructions from three manufacturers; all state that the 
appliance should be vented to the crawl space.  The proposal needs further study. 

  

 

Mr. Wade submitted a revision to the preamble to log 76.  A sentence reading: “Fire sprinkler 
systems are not required by this subpart.” is intended to clarify that 3280 does not mandate the 

Sprinklers 
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installation but allows for owners or local laws to mandate the systems.   
 
Ms. Desfosses recommended that that the first sentence of 3280.210(a), Preemption, stand alone.  
Mr. Stamer so moved; motion seconded.  Ms. Cocke expressed a concern that such a stand alone 
statement would make getting the proposal through the Department difficult as it could raise a 
policy issue.  She offered to discuss it internally.  After further discussion the question was called.  
Motion to accept the revision to 3280.210(a) and the rest of Log 76 passed 5 in favor, 2 opposed. 
 
Accessibility
Mr. Mazz presented proposed changes to 3280.105(b)(2) - exterior swinging doors, 3280.105 - 
exterior doors, 3280.108 - interior passages, and 3280.112 - hallways.  There was a discussion of 
the dimensions cited in the various proposals.  He noted that wider doorways installed during 
construction of site-built homes costs about $10; to retrofit is approximately $950.  Mr. Santana 
noted that doors are not a significant problem, however, wider hallways would require redesign.  
Ms. Nelson noted many communities are 55+ communities and need to deal with wheelchairs and 
walkers.  Ms. Desfosses noted that 36” hallways would eliminate most single-wide homes from the 
market.  She stated 32” hallways should be the requirement for single-wide homes. 

. 

 
Mr. Mazz moved that his fourth proposal be substituted for log 2, his first and second 
proposals be substituted for log 3 and his third proposal be substituted for log 11.  Mr. 
Walter seconded.  Mr. Walter moved that the requirement for hallways in single-wide homes 
be 32” rather than 36”; Ms Desfosses seconded.  These changes address exterior swinging 
doors, interior passage and hallways. Ms. Brenton stated that she would like to see the costs of 
making the change.  Mr. Lubliner concurred and added the cost of doing nothing should be 
considered also.  Mr. Mazz indicated that the question of 32” vs. 36” needs more research.  Mr. 
Walter noted that the proposals only involve new homes.  Mr. Santana noted that 80%-90% of 
doorways might already comply.  The motion that single-wide hallways be 32” was called and 
passed; 4 in  favor, 1 opposed.  Mr. Mazz recommended that the Subcommittee research all 
three proposals and present recommendations to the main Committee in six months.  
 

Ms. Starkey noted that ground anchor manufacturers had reviewed the April 2010 HUD proposed 
revision to the Ground Anchor Assembly Test Protocol Recommended by the MHCC Ground 
Anchor Task Force in August 2005.  Their conclusion was that the test protocol was overkill and 
they were developing a voluntary test protocol to submit to the MHCC.  It was noted that the HUD 
proposal will be on the 120-day clock beginning November 1, 2010 (see above comment by DFO 
Cocke).  Mr. Solomon recommended the proposal be tabled until the ground anchor manufacturers 
submitted their proposal assuming there would still be enough time for the MHCC to meet the 120-
day requirement.  Mr. Mendlen highlighted the HUD revisions for the Ground Anchor Task Force 
protocol.  Mr. King stated that the Subcommittee would discuss the proposals at a conference call 
within the next 30 days. 

Ground Anchor Test Protocol, HUD Proposal and Log 1 

 

 
Technical Systems Subcommittee continued. 

Mr. Lubliner stated that tankless waters heaters are tested under the DOE standard 10 CFR Part 
430; comply with ANSI Z21.10.3a and 3b; and, should be installed according to manufacturer’s 
instructions.  Mr. Walter recommended that the proposal be Accepted in Principle.  It was noted that 
the proposal does not deal with electric tankless water heaters.  Mr. Santana recommended that 

Tankless Water Heaters, Log 71 
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electric units be handled now.  Mr. Lubliner noted that he had talked to electric manufacturers and 
such units present some issues. He noted that electric units draw considerable amps and require 
larger breakers.  Mr. Weinert stated that electric tankless water heaters should be included and that 
UL Standard 499-2005 should be incorporated as a reference standard.  It was moved, seconded 
and carried that Log 71 be forwarded to the MHCC for acceptance in principle. 
 

 
Plenary Session - Subcommittee Recommendations to MHCC 

The Technical Systems Subcommittee recommended that Log 71 be Accepted in Principle.  
Approved unanimously. 

Technical Systems Subcommittee 

 

The Technical Structures and Design Subcommittee moved that Log 76, as modified, be accepted.  
Motion to accept seconded.  Mr. King stated that he would vote against the motion.  He stated that 
sprinklers are not necessary in single story homes and multi-story homes only need a sprinkler at 
the top and bottom of each stairs.  Mr. Weiss urged rejection because it diminished the chances for 
preemption and may ultimately be required in all homes.  Mr. Weinert noted that California  draft 
regulation makes sprinklers optional.   Mr. Jewell concurred with Mr. Weiss noting that the language 
in (a) is misleading.   

Technical Structures and Design Subcommittee  

 
Mr. Walter moved to amend the motion by striking (a); Mr. Mazz seconded.  Mr. Farish 
recommended sending the proposal to HUD to receive formal or informal feedback from HUD.  Ms. 
Cocke indicated that HUD would be interested in a preemptive standard “when required”.  She 
noted that once the MHCC sends it to HUD, HUD must respond and, as a result, HUD could reject 
the proposal and rewrite it.  Mr. Walter moved that the proposal be tabled; motion seconded.  
Mr. King recommended that in the interim, the Subcommittee gather additional information. 
 
Mr. Jewell reported that he found fire statistics for pre- and post- HUD code homes; pre 1976 there 
were 2.6 fire deaths per 100 fires; after 1976 there were 1.2 fire deaths per 100 fires.  In site-built 
homes there were 0.8 fire deaths per 100 fires. 
 
Motion to table approved; 14 in favor, 2 opposed.  Mr. Santana moved that the issue be sent to 
the Subcommittee for further analyses; seconded and approved.  Ms. Cocke indicated that HUD 
would defer its proposal until the next MHCC meeting. 
 
Mr. Solomon stated that a different reason for the Committee action is necessary on Log 72, 
tamper-resistant outlets as the MHCC was unresponsive to the substance of the issue.  The reason 
for rejection was revised. 
 

Ms. Cocke noted that the MHCC has put in 8-9 years of work.  In the past 3-4 years there has 
begun to be rollover of the MHCC membership.  Newer members have questioned the way things 
have been done.  Things are changing at HUD, and at GSA concerning implementation of new 
FACA rules.  The Administration wants open government.  The Department has a smaller office 
with more responsibilities.  There is a need for the Committee to be more organized, timely in its 
work product, and, better serve the Government.  Mr. King noted that the MHCC should be able to 
complete more work with its subcommittee structure in lieu of the task group model.   She shares 
Mr. King’s dislike of Task Forces, preferring work to be done with 2-3 people.  Subcommittee 

Discussion of “Open Government” Regulations and Impact on MHCC  
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appointments will be moved from a calendar year appointments to fiscal year appointments for 2 
years.  She noted that the MHIA 2000 requires standards to be updated every two years.  There is 
good news in that the manufactured housing program has a direct budget; bad news is that fees are 
flat and states take all the funds generated by fees.  Because a DFO must participate in all 
Committee and Subcommittee meetings and conference calls those meetings and conference calls 
will have to be more organized and focused.  The MHCC and the Subcommittees will have to be 
more strategic, with deadlines and schedules.  Letters of appointment for new members will be 
issued shortly. 
 
Ms. Payne thanked Mr. Gorman for hosting the Tulsa meeting, provided some feedback on the 
meeting, and, suggested some efficiencies going forward.  She noted that at times it was confusing 
as to whether the discussion was by the MHCC or a Subcommittee; she suggested more 
concurrent Subcommittee meetings.  Mr. Walter noted that some members wanted to participate on 
two Subcommittees and suggested that two Subcommittee meetings meet concurrently, following 
by the other two Subcommittees meeting concurrently.  Mr. Mazz noted that the work progresses 
better with deadlines and recommended that schedules be established at this meeting.  Mr. 
Santana agreed that smaller groups are more efficient.  Mr. Jewell recommended that more 
narrative be put forth on Subcommittee actions.  Mr. Farish noted that more front-end preparation is 
helpful.  Mr. Weinert noted that to facilitate carryover from one member to another HUD should 
become a “repository of Committee information and history”.   
 

ADAS Payne requested that Mr. Henry Czauski be given an opportunity to make some 
comments to the Committee; Ms. Cocke noted that Mr. Czauski is an attorney who had 
worked in the Office of General Counsel but is now in the Office of the ADAS. Mr. Czauski 
introduced himself as a Senior Advisor in the Office of Housing and made several 
observations to the Committee. He supported the comments of the ADAS that subcommittees 
should play a key role in identifying and vetting matters for the full Committee. He used the 
discussion of "sprinkler systems" as an example where the subcommittee could have had a 
greater role. In particular, he cautioned the Committee to be careful what it asks for because 
HUD's response to a request for an interpretative opinion on the issue of pre-emption may be 
contrary to the Committee's proposal of a standard that "sprinklers" are or are not required; 
which is complicated by the fact that a consensus was never reached during the meeting.  
Since HUD's opinion would also be available to States, exigent action by the Committee may 
be needed if the Committee desired an alternative result - this type of strategy could best be 
addressed by the subcommittee, which is encouraged to continue its work in addressing the 
outstanding issues.   

HUD Comments 

 
 

Ms. Payne said that she looked forward to receiving ideas on improvements. 
Open Government Discussion continued 

 
Ms. Cocke stated that the Committee is now moving into a cycle mode.  HUD now collects 
proposals, groups them and the DFO assigns them to a Subcommittee.   Mr. Solomon noted that 
the NFPA and ICC have strict timetables for handling proposals and he briefly described the 
processes.  He noted that the MHCC has a two-year window to receive public proposals.  Currently 
that window is open until December 31, 2010.  He noted that it is important for members to submit 
proposals via the public proposal process to ensure the proposal gets on the MHCC agenda at 
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some point.  
 
Ms. Brenton asked if HUD will be prioritizing the proposals.  Ms Cocke indicated that it would.  She 
will look at the rating scheme the former Planning and Prioritization Subcommittee used.  Ms. 
Brenton stated that she thought that it was important the members do the prioritization.  Mr. Walter 
recommended that November be avoided as a meeting month.  Mr. Mazz asked what happens if 
consideration of a proposal is not concluded within the two year time frame.  Mr. Solomon indicated 
that it continues into the next cycle.  He noted that once a proposal or Committee recommendation 
goes to HUD it is out of the AO’s control.  Mr. Weinert asked whether the MHCC will see all the 
proposals.  Mr. Malech, HUD OGC, noted that it may not be possible for the MHCC to see the 
proposals before HUD puts them into the docket.  Ms. Cocke stated that she will discuss the 
process within the Department.  The draft process timetable is shown in Attachment B. 
 
Mr. Walter reiterated his earlier comment that the bylaws have a gross omission by not including 
procedural and enforcement regulations as noted in MHIA 2000.  He hopes at the next meeting 
there will be a discussion of how such items will be handled.  Mr. Lubliner expressed a concern that 
the HUD strategic plan did not have much attention on manufactured housing given the attention to 
affordable housing.  Ms. Cocke noted that the attention was primarily on financing issues. 
 
Ms. Cocke said she noted all the comments and, at the meeting in early 2011, will present a fuller 
picture of the direction of the Committee.  It was noted that the 120-day clock will start November 1, 
2010 on the HUD proposals on ground anchors and on fireplace/crawlspace venting.  Mr. Solomon 
noted that those issues will have to be handled by full Committee conference calls early next year.  
Mr. Walter urged an early poll for future meeting and conference call dates.  The AO will circulate a 
survey for possible meeting and conference call dates. 
 
Ms. Cocke expressed the Department and Committee’s appreciation for those members cycling off 
the Committee. 
 
The meeting was adjourned at 3:40 pm.
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HUD MANUFACTURED HOUSING CONSENSUS COMMITTEE 

ATTENDANCE SHEET 

FULL COMMITTEE MEETING  

ARLINGTON, VA 

OCTOBER 27-28, 2010 

 
STATUS: M=MEMBER; NVM=NON VOTING MEMBER; AO= ADMINISTERING ORGANIZATION 

SEC=SECRETARY 

NAME 
STATUS ORGANIZATION 

Wednesday 

October 27th 

Thursday 

October 28th 

Brenton, Susan 
M 

Manufactured Housing Communities 

of Arizona 

 

X 

 

X 

Cocke, Elizabeth NVM HUD X X 

Desfosses, Theresa M State Manufactured Homes, Inc. X X 

Farish, William M Clayton Homes X X 

Gorman, Doug M Home–Mart, Inc. X X 

Jewell, Kevin M TX Low-Income Housing Info Service X X 

King, Timothy M NY State Department X X 

Lubliner, Michael  
M 

Washington State University - 

Extension Energy Program 

 

X 

 

X 

Luttich, Mark 
M 

Nebraska Public Service Comm. – 

Housing & Recreational Vehicle Dept. 

 

X 

 

X 

Mazz, Mark M Architect X X 

Nelson, Terry M MHOA OF Illinois X X 

Santana, Manuel M Cavco Industries X X 

Scott, Gregory M Scotbilt Homes X X 

Sheahan, Timothy M GSMOL/V.P. MHOAA X X 

Solomon, Robert AO NFPA X X 

Stamer, William M Champion Homes Builders Inc. 
X X 

Tompos, David M NTA, Inc. X X 

Toner, Pat AO/SEC NFPA X X 

Wade, Michael M Cavalier Home Builders, Inc. X X 

Walter, Frank M Consultant X X 

Weinert, Richard M State of California 
X X 
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HUD MANUFACTURED CONCENSUS COMMITTEE 

MEMBERS NOT IN ATTENDANCE 

FULL COMMITTEE MEETING  

ARLINGTON, VA 

OCTOBER 27-28, 2010 

 

 

 

NAME ORGANIZATION 

Berger, Jack Berger Reconstruction 

Braun, Karl Nevada Assn. of Manufactured Homes 

Lagano, William Commonwealth Consulting Corp. 
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HUD MANUFACTURED CONSENSUS COMMITTEE  

GUEST ATTENDANCE SHEET 

FULL COMMITTEE MEETING  

ARLINGTON, VA 

OCTOBER 27-28, 2010 

 

 

 

NAME ORGANIZATION ATTENDANCE 

Payne, Teresa HUD X 

Everett, James HUD X 

Czauski, Henry HUD X 

Mendlen, Richard HUD X 

Ferrante, Vic HUD X 

Bers, Eric HUD X 

Wallace, Angelo HUD X 

Malech, Robert HUD X 

Giannavola, Theresa HUD X 

Blanford, Mike HUD X 

Persily, Andrew NIST X 

Oglesby, Sean Scotbilt Homes, Inc. X 

Weiss, Mark MHARR X 

Emen, Donald RINNAI America Corp. X 

McJury, Jason IBTS X 

Weldy, John CMH Manufacturing X 

Starkey, Lois Manufactured Housing Institute X 

Long, Thayer MHI X 

Goswami, Ashok IBTS X 
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CODE CYCLE MODEL FOR MHCC 

 
Background:  MHIA-2000 requires the MHCC to review and recommend in a not less than two 

year period to consider changes to the federal standards.  An excerpt from MHIA that outlines 

this provision is as follows: 

‘‘(4) REVISIONS OF STANDARDS.— 
‘‘(A) IN GENERAL.—Beginning on the date on which all members of the consensus committee are appointed under 
paragraph (3), the consensus committee shall, not less than once during each 2-year period— 
‘‘(i) consider revisions to the Federal manufactured home construction and safety standards; and 
‘‘(ii) submit proposed revised standards, if approved in a vote of the consensus committee by two-thirds of the 
members, to the Secretary in the form of a proposed rule, including an economic analysis. 
 
 
Since 2003, the MHCC has made every effort to satisfy this part of the law and there have been 

many successful changes to the standards that have been reviewed, recommended and put 

forward to the Secretary.  In fact, because of the MHCC efforts and dedication, more substantive 

changes have been made to the federal standards in the last six years since 2004 than were made 

in the previous 25 years.   

 

While this record is commendable and is an acknowledgment of the tremendous effort put forth 

by the MHCC and the Department, the effectiveness of the MHCC has been somewhat hampered 

in the last two years. The MHCC has gotten off track somewhat by not following an established 

pattern and schedule that would truly streamline the processing of the proposals.  The 

Department and the AO share responsibility for this as the two year process that was discussed in 

2007 was never fully implemented.   

 

The result of this has been a collection of proposals-some going as far back as 2003 that have 

never had a formal action taken on them; too many proposals that have been referred to a 

subcommittee or task group where in some cases the subject becomes mired in a never ending 

dialogue; and in other cases where proposals simply sit in an inactive mode.   Another 

contributing factor to the backlog has been the allowance to accept proposed changes that were 

received beyond the once established December 31
st
 deadline.    

 

In order to streamline this process, clear out the backlog of aging proposals and to keep the 

momentum going forward with new proposals, the following plan is being presented for 

consideration.   

 

 

MHCC Code Cycle 

 

 After  December 31, 2010, no additional public proposals will be accepted by the AO 

until the next code cycle period that will open in June of 2012.   MHCC meetings held in 

October, 2010 , 2011 and in the first half of 2012 will be focused on clearing the current 

backlog of public proposals, completing actions on existing proposals submitted by the 

Department and reviewing/ completing action on new subjects submitted by the 

Department.  Time permitting, topics received directly from the MHCC will be discussed 
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and put forward.   The proposal closing date for the next cycle will be December 31, 

2010. 

 

 The only new proposals that will be considered in between the established proposal 

closing dates will be those submitted by the Department.  MHCC members will review 

and take an appropriate action on any such proposals.   

 

 In general, the schedule will look like: 

 

o December 31
st
, 2010:  Public Proposal Closing Date 

o January- February, 2011:  Public proposals reviewed by HUD and prioritized. 

o April-May, 2011:  MHCC In Person Meeting Number 1.  Public Proposals plus 

HUD proposals reviewed during MHCC in person meeting Number 1.  

Appropriate action(s) as noted later on is taken.   

o September- November, 2011:  MHCC In Person Meeting Number 2.  Public 

Proposals plus HUD proposals reviewed during the MHCC in person meeting 

Number 1 are acted on with a final recommendation.  HUD may also  

o January-February, 2012:  Final recommendations from In Person Meeting 

Number 2 are sent out for letter ballot.   

o April-May, 2012:  Results of MHCC letter ballot on changes are finalized and 

submitted to the Secretary.    

o June-July, 2012:  FR Announcement made to Call For New Proposals 

 

 The MHCC actions on proposals that are already logged into the system or that are 

brought forward by the Department for consideration will be deliberated by the MHCC 

with the eventual outcome to have an MHCC Final Action on each topic.  This Final 

Action for each proposed change would be to: 

o ACCEPT 

o ACCEPT IN PRINCIPLE 

o ACCEPT IN PRINCIPLE IN PART 

o REJECT 

Upon reaching agreement on one of these actions, the MHCC would be letter balloted on 

their action.  The results of this ballot would then be submitted to the Department as the 

recommendation of the MHCC.   

 

 This process will allow the use of subcommittees and task groups to have specific 

subjects referred to them to study any subject or to develop a draft response or draft 

position that can be considered by the MHCC for a Final Action as discussed above. 
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Draft Minutes 
HUD Manufactured Housing Consensus Committee 

Conference Call 
January 27, 2011 

11:00 a.m. – 1:00 p.m. 
 
 
Opening of the Meeting 
 

DFO Cocke opened the meeting by thanking the members for participating in 
the call.  HUD Associate Deputy Assistant Secretary for Regulatory Affairs 
Payne did also.  Ms. Cocke introduced the new members of the MHCC.  She 
also noted that Mr. Weinert had been appointed by the Secretary as 
Chairman for one year.  She announced that this is a meeting of the 
Manufactured Housing Consensus Committee, a Federal Advisory 
Committee.  The Committee provides advice to the HUD Manufactured 
Housing Program.   

 
Mr. Solomon called the roll; a quorum was present.  Mr. Solomon checked for 
guests.  Ms. Cocke introduced HUD staff on the call.  See Attachment A for 
attendance.   

 
Minutes Approval 
 

Ms. Cocke noted that public notice had not been published in the Federal 
Register in time to meet the FACA 15-day notice requirement so no formal 
action can be taken in this call, including approval of the minutes of the 
October 27-28, 2010 meeting.  Chairman Weinert indicated, however, that 
comments could still be made on the draft minutes. 

 
Mr. Walter noted the following: 

p4 – Mr. Walter indicated that “the opinion was issued not written – he has 
never seen a written opinion;” 
p8 – “Ward” should be “Wade”; 
p10 – Section Heading should be Plenary Session – Subcommittee 
Recommendations to MHCC; 
p11 – “Mr. Walter moved that the proposal be tabled” strike the rest of the 
clause; he did not say that; 
p11 – Mr. Walter counted 14 in favor, 2 opposed on the motion to table. 
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p12 - The description of the concurrent subcommittee meeting statement 
should be made clearer – Mr. Walter … suggested that “two 
subcommittees meet concurrently, followed by the other two 
subcommittees meeting concurrently”. 
p12 – Strike last sentence of paragraph on the MHCC code cycle. 
Enclosure B was not distributed at the meeting. 
Attachment A – add Teresa Payne to the guest attendance list 

 
Mr. Lubliner noted  
p6 - “and ventilation system performance” should be added after “energy 
efficiency”.   
p10 - During the discussion on Tankless Water Heaters, insert “He noted 
that electric units draw considerable amps and require larger breakers” 
after “… present some issues”. 

 
Mr. Solomon noted that early in the Committee’s history “minutes” were 
discussed and it had been noted that minutes were to reflect the Committee 
discussion and not a “transcript”.  He expressed a concern that some of the 
comments were more the latter. However, errors in the minutes are to be 
corrected. 
 
Mr. Stamer noted that: 

p5 - his comment about NFPA having a conflict of interest regarding 
sprinklers was not in the minutes; it should be included.   
p5 – insert “sprinklers need pressure and flow rates and” before “parks do 
not…” 
p6 – his recollection of Mr. Tompos’ comment about the results he has 
seen in testing of formaldehyde emissions of finishes was that the finishes 
did have an effect.  Ms. Cocke stated that Mr. Tompos will be asked to 
clarify his comment. 
p8 -  he was not the commenter that “NFPA 13D required specialized 
knowledge and training”. 

 
Public Comments  
 

Mr. Weiss introduced himself for the benefit of the new members, noting he 
represented the Manufactured Housing Association for Regulatory Reform 
(MHARR), an association of mostly small and mid-sized manufacturers.  He 
noted that he would like to see the AO have a mechanism to alert regularly 
participating non-MHCC members of Subcommittee and Task Force meetings 
without having to check the MHCC website daily.  He expressed MHARR’s 
disappointment in HUD appointing a Chairman rather than having the MHCC 
members select one.  He did note that this in no way reflects on Mr. Weinert 
and MHARR will be pleased to work with him.  He said MHARR would like an 
answer as to why the Committee was not allowed to make the selection. 
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Ms. Starkey introduced herself for the benefit of the new members, noting that 
the Manufactured Housing Institute (MHI) is the national trade organization 
representing all segments of the manufactured housing industry.  Its 
manufacturer member’s account for 75% of all manufactured home shipments 
each year.  She welcomed the new members.  She noted that MHI, too, is 
disappointed that the MHCC did not have the opportunity to select its Chair.   
 
Ms. Starkey noted two issues the Committee will be addressing are of great 
interest to MHI – sprinklers and ground anchor testing.  Regarding sprinklers, 
MHI looks forward to a response from HUD as to whether it will change its 
position that fire sprinklers are not preempted by the HUD code.  MHI has 
submitted a proposed standard to use where sprinklers are required. 
 
Regarding ground anchors, Ms. Starkey urged the MHCC to reject the HUD 
proposal as unnecessary and unworkable.  MHI has submitted a testing 
protocol developed by the MHI Ground Anchor Task Force to the MHCC 
Technical Structure and Design Subcommittee.   
 
Ms. Starkey’s comments are attached.  See Attachment B.   

 
Report on Two Year Cycle Plan 
 

Mr. Solomon reviewed the Code Cycle Model for the MHCC.  He noted that 
the code cycle had been discussed at the October meeting and he had 
presented the model using the projector.  He noted that there is a backlog of 
submitted proposals, some as far back as 2003 – 2004.  It became difficult to 
follow them as newer proposals were addressed.  The two year cycle model 
puts the process more like the typical code development cycle used by ICC, 
NFPA and other standards organizations.  He noted that there had been a 
false start to establish a cycle in 2008. 
 
Mr. Solomon noted that unfortunately the closing date for consideration in the 
current cycle cannot be enforced because public notice has not been given; 
new proposals will still be accepted.  He noted that the process not only has 
to accommodate public proposals but also HUD proposals.  The backlog will 
be reviewed and will be caught up.  He also noted that the MHCC Meeting 1 
will be in March rather than April-May as in the model and Meeting 2 will be in 
October.  If action on some proposals is not taken by the end of the year, 
those proposals will be carried over into 2012. 
 
Mr. Jewell asked if notice needs to be given that proposals are not being 
accepted after a date certain or that no action will be taken at this time.  Mr. 
Walter noted that this model is based on a 24 month cycle.  It does not 
describe what the MHCC will be doing during that time period.  The model 
needs to be fleshed out.  Mr. Anderson stated that he would like to see the 
process charted, perhaps in Microsoft Project.  He suggested there could be 
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simultaneous tracks rather than holding proposals for the next cycle.  Mr. 
Weinert noted that the two year cycle is mandated in the MHIA 2000 and Mr. 
Solomon has tried to work the typical code cycle process into that two year 
restriction. 
 
Ms. Cocke asked how many proposals are backlogged.  Mr. Solomon 
indicated there are 35-40, more than half of which Subcommittees are 
working on.  There are only about 10-12 where no action at all has been 
taken or considered.   
 
Mr. Weinert noted that the MHCC has to handle other issues besides 
standards.  He noted that such new issues are put on the following MHCC 
meeting agenda.  Mr. Solomon noted that the Code Cycle only applies to 
changes to 3280 and 3285.  Mr. Lubliner asked how the DOE proposed rule 
making on energy efficiency would be handled.  Ms. Cocke noted that it is a 
different issue from HUD standards.  Mr. Freeborne asked when the model 
will be published.  Mr. Weiss asked whether the model would supplant a letter 
ballot.  Mr. Solomon stated that it would not.  Mr. Walter recommended that 
the letter ballot be later in 2012 to give the MHCC more time for analysis and 
discussion; that would give the MHCC the full 24 month period rather than16 
months.  Mr. Solomon was concerned that it would bump into the confirmation 
ballot and handling of new proposals. 
 
Mr. Solomon stated that this has been a good discussion and he will present 
another iteration at the March meeting. 

 
Subcommittee Organization 

 
Ms. Cocke stated that the same four Subcommittees would be kept.  
Subcommittee appointments have not been finalized.  The appointments will 
be sent to the AO and posted on the website within the next two weeks. 

 
Tracking Log 

 
Mr. Solomon reported that he is still working with HUD as to what elements 
are to be tracked in the log.  He noted that a log had been developed about 
three years ago but it proved too unwieldly and not user friendly.  He noted 
that the log will be driven off the proposal log number and include when 
received at NFPA.  How HUD proposals are handled is still being discussed 
because they have a 120-day response requirement.  Mr. Solomon noted that 
the format is an Excel spreadsheet.  It is about 90% finalized with HUD; open 
topics are “assignment to subcommittee date”, “subject matter” and other 
tweaks.  Mr. Solomon expects to finalize it in the next couple of weeks.  Mr. 
Weinert asked whether it would include regulatory proposals.  Mr. Solomon 
stated it only is proposed for standard issues; i.e., changes to 3280 and 3285. 
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Topics for Consideration/Proposals 
 

Ms. Cocke indicated that this agenda item is a placeholder to encourage the 
MHCC to establish priorities and clear up the backlog on the aforementioned 
35-40 proposals. 
 
Mr. Poggione stated that the log should be cleared of the most important 
issues.  Mr. Weinert stated that the log will have to be reviewed and priorities 
set but all items have to have action taken.  Mr. Everett noted when the log is 
reviewed items can be combined and put into priority order. 

 
Subcommittee Reports 
 

Technical Structure and Design Subcommittee 
 
Mr. King reported that the Subcommittee is considering two issues –sprinklers 
and ground anchors.   
 
Sprinklers 
Mr. King noted that HUD withdrew its sprinkler proposal so there is no longer 
a 120-day deadline to respond.  The Subcommittee is now waiting for HUD’s 
response on preemption.  Mr. Czauski, HUD Counsel, reported that the issue 
is under review at HUD and that the response should be available soon.  
 
Mr. King noted that there is a desire by some to have a standard available for 
use by manufacturers as required.  He noted cost-to-the-consumer data is 
needed.  He has been given estimates of $0.50/sq. ft. - $ 1.50/sqft but data is 
needed before any recommendation can be made.  He asked how such data 
could be obtained.  Ms. Cocke suggested members might be able to supply 
data.  Mr. Weinert noted that the California proposal has a section on costs 
for a single-story 1600 sq. ft. home.  He will send Mr. King a link to the 
proposal.  Mr. Walter suggested that MHI and MHARR poll their members for 
cost data.  Ms. Starkey noted that the MHI April proposal has some cost data.  
Mr. Poggione asked if it included on-site completion costs.  Ms. Starkey 
indicated that a member poll would but they are not included in the April data.  
Mr. Weiss asked if there was a national study done by an authoritative body.  
Mr. Lubliner noted that the NFPA 501 Committee might have data.  Mr. 
Weinert noted that some of the estimates are anecdotal, manufacturers do 
not have enough experience with installing systems and rely on contractors.  
He has heard estimates of $ 1000, excluding site costs.  Mr. Mazz said costs 
in the California proposal range from $ 700- $900.  Mr. Weinert cautioned that 
installation of sprinklers currently is an option, hard cost data will only be 
developed if sprinklers are mandated. 
 
Mr. King noted that even though there is not the 120-day deadline to respond 
to the HUD proposal, he asked members for their opinion as to whether there 
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should be a standard.  Ms. Cocke noted that the HUD proposal was tabled at 
the October meeting.  Mr. Anderson noted that cost is a concern but if there is 
a way to include sprinklers it should be done.  Mr. Czauski noted that the 
preemption question does not preclude the MHCC from considering 
developing a standard.  Mr. Walter said HUD should have provided cost data 
with its proposal. 
 
Ground Anchors 
Mr. King reported that there has been one Subcommittee conference call 
regarding ground anchors and another one is scheduled for the week of 
February 21.  Proposals from HUD and MHI are being discussed and the 
Subcommittee is considering developing a consolidated proposal.  He noted 
that the HUD proposal does have a 120-day response deadline. 

 
Schedule for 2011 
 

HUD noted that two face-to-face meetings have been scheduled for 2011 –
March 8 and 9, and October 19 – 21.  Subcommittees are encouraged to 
schedule conference calls between those dates and prior to the MHCC 
meetings.  They may also schedule a meeting the day prior to the MHCC 
meetings.  Mr. Weinert said that Subcommittee chairs should work with the 
AO to schedule the conference calls.  Time is going to be blocked for 
subcommittees to meet before the full MHCC meeting.  In order to avoid a 
Sunday travel day, the Subcommittee meeting day will be March 8 and the full 
MHCC meeting with be March 9-10.   
 
Mr. Weinert asked if conference calls would be noted on the Tracking Log.  
Mr. Solomon indicated that they would be posted on the website; he is also 
working with the NFPA IT staff to look at other possibilities.  Mr. Weiss 
reiterated his request that regularly participating non-MHCC members be 
notified of conference calls.  Ms. Nelson asked that MHCC members also be 
informed of Subcommittee conference calls. 

 
Ms. Starkey asked if there is a schedule for HUD rulemaking in 2011.  Ms. 
Cocke stated that it would be discussed internally. 
 
Mr. Walter noted that the 120-day clock for response on the HUD ground 
anchor proposal expires on March 1.  He expressed a concern about the 
MHCC’s ability to meet that deadline; the Committee has a new chair, new 
members, proposals from both HUD and MHI, and the issue is very technical.  
Extending the deadline was suggested.  Ms. Cocke indicated that those 
factors would be taken into consideration. 

 
 
 
 

Page 30 of 99



 7 

 
New Business 
 

Mr. Lubliner gave the Committee a “heads-up” that  the 2008 ASHRAE 62-2 
proposal is coming up for adoption.  He is a member of the ASHRAE 
committee and will be asking the MHCC for feedback. 
 
A question was asked if there is any follow-up on homes as they age.  Mr. 
Weinert noted that SAA states receive complaints, however, there is no 
formal data collection.  Ms. Cocke stated there would be no data “pre-HUD 
Code”.  Requests to SAAs generally are met with “show me the law”.  Mr. 
Weinert expressed the concern that complaints are not always substantiated.  
Mr. Lubliner asked what level of detail was in a complaint. 
 
Mr. Lubliner asked how many plants have been visited by IBTS as part of 
HUD oversight.  Ms. Cocke stated that is not within the purview of the MHCC.  
Mr. Lubliner disagreed and suggested that the data might be available under 
FOIA. 

 
Adjournment 
 

Mr. Anderson moved that the meeting be adjourned.  Motion seconded.  Ms. 
Cocke thanked all for their participation. 
 
The call adjourned at 1:00 pm. 
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HUD MANUFACTURED HOUSING CONSENSUS COMMITTEE 

ATTENDANCE SHEET 
FULL COMMITTEE MEETING CONFERENCE CALL 

JANUARY 27, 2011 
 

STATUS: M=MEMBER; NVM=NON VOTING MEMBER; AO= ADMINISTERING ORGANIZATION 
SEC=SECRETARY 

NAME 
STATUS ORGANIZATION 

Thursday 
January 27th 

Weinert, Richard M State of California X 

Anderson, Steven M Salt Lake County Assessor X 

Dickens, Ishbel M MHOAA X 

Freeborne, William M Self-employed 
X 

Jewell, Kevin M TX Low-Income Housing Info Service X 

King, Timothy M NY State Department X 

Legault, Jeffrey M Skyline Corporation X 

Lubliner, Michael  
M Washington State University - Extension Energy 

Program 
 

X 

Mazz, Mark M Architect X 

Nelson, Terry M MHOA OF Illinois X 

Poggione, Leo M Craftsman Homes 
X 

Rust, Adam M Community Reinvestment Assoc. of No. Carolina 
X 

Santana, Manuel M Cavco Industries 
X 

Scott, Gregory M Scotbilt Homes X 

Sheahan,Timothy M GSMOL/V.P. MHOAA X 

Stamer, William M Champion Homes Builders Inc. X 

Wade, Michael M Cavalier Home Builders, Inc. X 

Walter, Frank M Consultant X 

Cocke, Elizabeth NVM US Department of Housing & Urban Development X 

Everett, James NVM US Department of Housing & Urban Development X 

Payne, Teresa NVM US Department of Housing & Urban Development X 

Solomon, Robert AO National Fire Protection Association X 

Toner, H. Patrick SEC/AO Administering Organization X 
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HUD MANUFACTURED CONCENSUS COMMITTEE 

MEMBERS NOT IN ATTENDANCE 
FULL COMMITTEE MEETING CONFERENCE CALL 

JANUARY 27, 2011 
 

 
 

NAME ORGANIZATION 

Desfosses, Theresa State Manufactured Homes, Inc. 

Luttich, Mark Nebraska Public Service Commission 

Tompos, David NTA, Inc. 
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HUD MANUFACTURED CONSENSUS COMMITTEE  

GUEST ATTENDANCE SHEET 
FULL COMMITTEE MEETING CONFERENCE CALL 

JANUARY 27, 2011 
 
 
 

NAME ORGANIZATION ATTENDANCE 

Czauski, Henry HUD X 

Farish, William Clayton Homes X 

Giannavola, Theresa HUD OGC X 

Long, Thayer MHI X 

Nebbia, Joe Newport Partners X 

Oglesby, Sean Scotbilt Homes, Inc. X 

Olithant, Andy Home Pride X 

Pethel, Lane HUD X 

Starkey, Lois MHI X 

Wachter, George Minuteman X 

Weiss, Mark MHARR X 

Weldy, John CMH Manufacturing X 

Zieman, Mike RADCO X 
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Testimony before the MHCC Committee—Lois Starkey - MHI 
January 27, 2011 Teleconference 
 
 
My name is Lois Starkey. I am pleased to serve as the Vice President for 
Regulatory Affairs for the Manufactured Housing Institute (MHI).  MHI 
represents all sectors of the manufactured housing industry, and its 
manufacturer member’s account for 75% of all manufactured home 
shipments each year.  
 
Thanks for the opportunity to briefly address you all, to first, welcome the 
new members of the Committee and offer MHI’s assistance to any and all of 
you, as you take up your responsibilities on this committee.  I look forward 
to meeting you and thank you for your time and interest.   
 
I am sure you all will find that your Chairman, Richard Weinert, will 
provide the leadership and guidance to achieve positive outcomes.  His 
experience both on this committee and in the industry will serve you well.  
However, for the record I want to voice MHI’s is disappointed that HUD did 
not take MHI’s advice and allow the Committee to select its own leader.   
 
MHI recognizes the statutory obligations to balance an advisory committee 
process with a consensus process and we believe that the responsibilities of 
this committee must include, as stated in the President’s January 18, 
Executive Order 13563 to improve regulations and regulatory review, a 
responsibility to promote open exchange and provide the public with an 
opportunity  to participate in a meaningful and transparent way in the 
regulatory process.    
 
You will be deliberating two proposed regulation changes of great interest to 
MHI  One, is the issue of fire sprinklers., we look forward to receiving more 
information form HUD as to whether it will changes its   position,  that fire 
sprinklers are not preempted by the HUD code.  In the meantime, MHI has 
submitted to the MHCC  a proposal that would  provide manufacturers  with 
a uniform, preemptive,  standard compatible with the factory building 
process, to use in those communities that currently require sprinklers in 
single family homes, including HUD code homes. 
 
Further HUD has proposed a complete rewrite to a long standing ground 
anchor test protocol recommended by a MHCC task force in 2005.  The 
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MHCC is under a 120 day deadline to approve HUD’s proposal which is 
under consideration by the MHCC Technical Structure and Design 
Subcommittee.  MHI strongly urges the MHCC to reject HUD’s proposal, 
which is based on flawed testing by HUD’s contractor, is completely 
unnecessary, unworkable, and will result in unnecessary costs to consumers.   
 
The Technical Structure and Design subcommittee, has before it a proposal 
developed by  the MHI Ground Anchor Task force, comprised of the entire 
manufactured housing ground anchor industry. This protocol builds on 
ground anchor testing that has been used for over 35 years, has been tested 
in the courts, and has served consumers well, with little or no evidence of 
failure.  
 
We look forward to working with the committee as it deliberates these 
issues, and thank your Mr. Chairman for the opportunity to testify. 
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CODE CYCLE MODEL FOR MHCC 

(REV FEB 2011) 

 

Background:  MHIA-2000 requires the MHCC to review and recommend in a not less than two 
year period to consider changes to the federal standards.  An excerpt from MHIA that outlines 
this provision is as follows: 

‘‘(4) REVISIONS OF STANDARDS.— 
‘‘(A) IN GENERAL.—Beginning on the date on which all members of the consensus committee are appointed under 
paragraph (3), the consensus committee shall, not less than once during each 2-year period— 
‘‘(i) consider revisions to the Federal manufactured home construction and safety standards; and 
‘‘(ii) submit proposed revised standards, if approved in a vote of the consensus committee by two-thirds of the 
members, to the Secretary in the form of a proposed rule, including an economic analysis. 
 
 
Since 2003, the MHCC has made every effort to satisfy this part of the law and there have been 
many successful changes to the standards that have been reviewed, recommended and put 
forward to the Secretary.  In fact, because of the MHCC efforts and dedication, more substantive 
changes have been made to the federal standards in the last six years since 2004 than were made 
in the previous 25 years.   
 
While this record is commendable and is an acknowledgment of the tremendous effort put forth 
by the MHCC and the Department, the effectiveness of the MHCC has been somewhat hampered 
in the last two years. The MHCC has gotten off track by not following an established pattern and 
schedule that would truly streamline the processing of the proposals.  The Department and the 
AO share responsibility for this as the two year process that was discussed in 2007 was never 
fully implemented.   
 
The result of this has been a collection of proposals-some going as far back as 2003 that have 
never had a formal action taken on them; too many proposals that have been referred to a 
subcommittee or task group where in some cases the subject becomes mired in a never ending 
dialogue; and in other cases where proposals simply sit in an inactive mode.   Another 
contributing factor to the backlog has been the allowance to accept proposed changes that were 
received beyond the once established December 31st

 
 deadline.    

In the private sector code development world, a three year revision cycle is very common and 
organizations like NFPA and ICC among others have established robust and schedule driven 
procedures to ensure that their respective committees complete their tasks on time.  Some of the 
rules and conventions related to MHIA 2000, the MHCC bylaws and the overall federal rule 
making process impose restrictions that are not an issue in the private sector. 
 
In order to streamline this process, clear out the backlog of aging proposals and to keep the 
momentum going forward with new proposals, the following plan is being presented for 
consideration.   
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MHCC Code Cycle 
 
 After  December 31, 2010, no additional public proposals will be accepted by the AO 

until the next code cycle period that will open in June of 2012.   There will be some 
obvious overlap in the cycles but in order to establish a 2 year process, overlap is 
inevitable.   The MHCC meeting that was held in October, 2010 and, moving forward 
March and October , 2011 and in March of 2012 will be focused on clearing the current 
backlog of public proposals, completing actions on existing proposals submitted by the 
Department and reviewing/ completing action on new subjects submitted by the 
Department.  Time permitting, topics received directly from the MHCC will be discussed 
and put forward.   The proposal closing date for the next cycle will be December 31, 
2010.  (NOTE:  No formal deadline was ever published for the public to be aware of this 
deadline thus for the time being, the Department, the AO and the MHCC will continue to 
accept proposal until a public notice imposing a deadline is published.) 

 
 The only new proposals that will be considered in between the established proposal 

closing dates will be those submitted by the Department.  MHCC members will review 
and take an appropriate action on any such proposals.   
 

 In general, the schedule will look like: 
 

o December  31st

 Ideally, a notice in the Federal Register, ANSI Standards News, industry 
publications and similar outlets would have been published in Q-3 of 2010 
announcing a deadline.  

, 2010:  Public Proposal Closing Date 

o January- February, 2011:  Public proposals reviewed by HUD and prioritized; 
Subcommittees have conference call to begin preliminary discussion of the 
changes.    
 Proposals received by the AO are logged, keyed and submitted to HUD. 
 HUD staff reviews, determines priority and (with AO), assigns proposed 

changes to the appropriate subcommittee for action. 
 Subcommittees schedule conference calls, begin review process for the 

proposals.  
 Optional Step: HUD staff offers other topics for standards changes that are 

to be considered by the subcommittees.   
o April-May, 2011:  MHCC In Person Meeting Number 1.  Public Proposals plus 

HUD proposals reviewed during MHCC in person meeting Number 1.  
Appropriate action(s) as noted later on is taken.   
 Subcommittee meeting time is established as part of the in-person 

meeting. 
 Subcommittee actions and deliberations, preliminary observations, 

dialogue, questions for the proponent (if present at the MHCC meeting) 
shared with MHCC. 

 Subcommittee and MHCC identify need for additional information (i.e. 
research, clarification of a HUD policy or regulation, impact of other 

Page 41 of 99



Page 3 of 4 MHCC Code Cycle FEB 2011 
 

federal agency policy or jurisdiction on the change) that may be needed to 
render a recommendation/action to HUD. 

o June-August 2011:  HUD staff, AO work to provide other supporting 
documentation;  subcommittees schedule conference calls to move towards 
recommendation.  
 HUD and AO respond to the needs/documentation/clarifications identified 

at the in-person meeting. 
 Subcommittees schedule conference calls to continue dialogue on the 

proposed changes. 
 Subcommittees move towards a proposed action and recommendation that 

can be made at upcoming MHCC In Person Meeting number 2. 
o September- November , 2011:  MHCC In Person Meeting Number 2.  Public 

Proposals plus HUD proposals reviewed during the MHCC In Person Meeting 
Number 1 are acted on with a final recommendation.   
 Subcommittee meeting time is established as part of the in-person 

meeting. 
 Subcommittees offer a proposed final action and recommendation for the 

MHCC to consider and vote on. 
 MHCC takes a formal voice vote on the proposals. (NOTE:  If further 

discussion is needed, MHCC can vote to continue discussion on the 
change(s) and extend discussion via conference call meetings at a later 
date.) 

o January-February, 2012:  Final recommendations for proposed changes not 
finalized at In Person Meeting Number 2 are sent out for letter ballot.   
 This option allowed/considered if desired by HUD and the MHCC. 
 MHCC could also take final action via roll call vote on changes during a 

scheduled conference call.  
o April-May, 2012:  Results of MHCC recommendations (secured by voice vote at 

In Person Meeting Number 2, letter ballot, or roll call vote from conference call)  
on changes are finalized and submitted to the Secretary.    
 AO consolidates the actions taken over the course of the previous 17 

months and submits to the Secretary as the official position of the MHCC. 
o June-July, 2012:  FR Announcement made to Call For New Proposals 
 

 The MHCC actions on proposals that are already logged into the system or that are 
brought forward by the Department for consideration will be deliberated by the MHCC 
with the eventual outcome to have an MHCC Final Action on each topic.  This Final 
Action for each proposed change would be to: 

o ACCEPT 
o ACCEPT IN PRINCIPLE 
o ACCEPT IN PRINCIPLE IN PART 
o REJECT 

Upon reaching agreement on one of these actions, the MHCC would be asked to confirm 
their recommendation by a voice vote that is duly recorded in the meeting minutes, or by 
letter balloted, or by roll call vote during a conference call) on their action.  The results of 
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this ballot would then be submitted to the Department as the recommendation of the 
MHCC.   
 

 This process will allow the use of subcommittees and task groups to have specific 
subjects referred to them to study any subject or to develop a draft response or draft 
position that can be considered by the MHCC for a Final Action as discussed above. 
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HUD-MHCC Status Report 2-24-2011
Log # Date Entered Citation First Name Last Name Date To 

MHCC
MHCC 
Action1

Date To 
HUD

Required Date2 Subcommittee Topic and Notes

1 07/31/2003 3280.607.1(a) Earl A. Gilson R START:     STOP: Technical Systems Accessibility:  Single handle Faucets in Kitchens
1 07/31/2003 Entire 

Document 
(New) 

Mark A. Nunn START:     STOP: Technical Structure and Design Ground Anchor.  Draft test protocol for ground anchors.

1 05/21/2004 3280 Various 
(New) 

HUD MHCC A START:     STOP: Technical Systems Electrical:  Update to use the 2002 edition of NFPA 70 with amendments.  

1 10/04/2004 Entire 
Document

Boone Smith Morris
START:     STOP:

Technical Structure and Design Alternative Foundation Design/Ground Anchor Standard:  Recommendation to use an alterative foundation system.  No 
specific language provided.

2 07/31/2003 3280.112 Earl A. Gilson START:     STOP: General Accessibility:  Extend hall width to 30 inches (from 20 inches). 
2 10/29/2009 3280.210 HUD MHCC A START:     STOP: Technical Structure and Design Safety:  Require CO detection in homes.
2 01/25/2010 3285.203 Susan Brenton START:     STOP: Technical Structure and Design Site Work:  Requires drainage form the home consistent with Local AHJ rules.
3 07/31/2003 3280.105.2(b) Earl A. Gilson START:     STOP: Technical Structure and Design Accessibility:  Increase door width to 32 inches (from 28 inches).
3 06/28/2010 3280.806 HUD MHCC R START:     STOP: Technical Systems Electrical Safety:  Specify minimum distance between shower/tub enclosure and electrical outlets.
3 07/27/2010 3285.4 and 

3285.603(f) 
(New) 

Lois Starkey START:     STOP: Technical Structure and Design Safety:  Provide criteria for on site completion to insure sprinkler system installation and water supply is inspected and 
completed.

4 07/31/2003 3280.804(m) 
(New) 

Brendan A. Foley A START:     STOP: Technical Systems Electrical:  Require AFCIs for certain branch circuits.  

5 07/31/2003 3280.802(42) 
(New) 

Brendan A. Foley A START:     STOP: Technical Systems Electrical: Provide definition for AFCIs.  Related to Log #4 for 3280.

6 07/31/2003 3280.801(a)(b
)

Brendan A. Foley APR START:     STOP: Technical Systems Electrical:  Update to reference the 2002 edition of NFPA 70. 

7 07/31/2003 3280.804(m) 
(New) 

Don Bliss R START:     STOP: Technical Systems Electrical:  Require AFCIs for certain branch circuits.   Related to Log # 4,

8 08/12/2003 R.3280.309.1, 
R309.1.1, 
R309.2, 
R309.3 & E 
3802.2

Daniel/Jason/ Spartz R START:     STOP: Technical Structure and Design Provisions for garages.  Multiple provisions for separation, wall penetrations and electrical requirements. 

9 02/23/2004 3280.101 Earl A. Gilson START:     STOP: Technical Structure and Design Accessibility:  Revises the scope of 3280 to address accessibility of the home.
10 02/23/2004 3280.104 

Ceiling 
Heights

Earl A. Gilson START:     STOP: Technical Structure and Design Accessibility:  Seven (minimum) ceiling height throughout all habitable rooms and spaces. 

11 02/23/2004 3280.105.B(2) Earl A. Gilson START:     STOP: Technical Structure and Design Accessibility:  Increase exterior door width to 32 inches (from 28 inches).

12 02/23/2004 3280.607 Earl A. Gilson START:     STOP: Technical Systems Accessibility:  Single handle faucets in kitchens and bathrooms.
13 02/23/2004 3280.710 Dana C. Roberts A START:     STOP: Technical Systems Kitchen Range Venting. Allow certain types of vents to not discharge to the exterior. 
14 09/30/2004 3280.403(b), 

404 (b) and 
405 (b)

Thomas Shuping START:     STOP: Technical Structure and Design Referenced Standard:  Update AAMA standards to 2002 edition.

15 09/30/2004 Chapter 5, 6 & 
7

Al Preusch START:     STOP: Technical Structure and Design Foundation Design:  Recommendation to use a proprietary foundation system.   No specific language provided.

16 11/15/2004 3280.801, 
803,(a) (b), 
803(k)(1), 
k(3), k(3) 
(ii),K(3)(iii), 
804, (a)(k), 
806, 3(iv) 
806(a)(2), 
808(a)(m)(g)

Kirk Schirra START:     STOP: Technical Systems Electrical:  Update to use the 2005 edition of NFPA 70. 

17 11/15/2004 3280.802(42) Kirk Schirra START:     STOP: Technical Systems Electrical: Provide definition for AFCIs.  Related to Log #4 for 3280.
18 11/15/2004 3280.804(M) Kirk Schirra START:     STOP: Technical Systems Electrical:  Require AFCIs for certain branch circuits.
19 11/15/2004 3280.804(m) 

(New) 
Kirk Schirra START:     STOP: Technical Systems Electrical:  Require AFCIs for certain branch circuits in bedrooms.

20 08/10/2005 3280.403, 
3280.404, 
3280.405, and 
3280 508(e)

Mark A. Nunn START:     STOP: Technical Systems Windows and Doors:  Update to more recent editions of AAMA Standards.

21 05/25/2006 3280.707 Mary Smith Carson R START:     STOP: Technical Systems Heating Equipment:  Include provisions for un-vented gas heaters in homes.
22 04/03/2007 3280.504(a) John Weldy R START:     STOP: Technical Systems Ventilation:  Modify vapor barrier provisions for vented roof cavity spaces. 
23 05/21/2007 3280.607(B)3i Ross Kinzler APR START:     STOP: Technical Systems Accessibility:  Remove requirements for 1 inch extension at water receptor for roll in showers.

24 11/16/2007 3280.504(b)(1
)

Robert Parks R START:     STOP: Technical Systems Vapor Barrier:  Exempts vapor barriers for certain dry climate regions.

25 11/28/2007 3280.103 Tom Neltner START:     STOP: Technical Systems Indoor Air Quality:  Require compliance with ASHRAE 62.2. 
26 11/28/2007 3280.210 Tom Neltner APR START:     STOP: Technical Structure and Design Safety:  Require installation of CO alarm in home.  
27 11/28/2007 3280.308 Tom Neltner R START:     STOP: Technical Structure and Design Indoor Air Quality:  Require compliance with California standard for formaldehyde emission for plywood/particleboard. 
28 12/03/2007 3280.103(C)(3

)
Mike Moore START:     STOP: Technical Systems Ventilation:  Require Energy Star ventilation system in bathrooms. 

29 12/03/2007 3280.111 Tom Neltner R START:     STOP: Technical Structure and Design Moisture Control:  Limit types of wall, ceiling and floor finish material in bathrooms.
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30 12/03/2007 3280.103 Tom Neltner START:     STOP: Technical Systems Indoor Air Quality:  Require compliance with ASHRAE 62.2. 
31 12/03/2007 3280.308 Tom Neltner R START:     STOP: Technical Structure and Design Indoor Air Quality:  Require compliance with California standard for formaldehyde emission for plywood/particleboard. 
32 12/03/2007 3280.210 Tom Neltner APR START:     STOP: Technical Structure and Design Safety:  Require installation of CO alarm in home.
33 12/03/2007 3280.103 Mike Moore START:     STOP: Technical Systems Indoor Air Quality:  Require compliance with ASHRAE 62.2. 
34 12/03/2007 3280.304 Gary D. Gramp START:     STOP: Technical Structure and Design Referenced Standard:  Update HP standard to 2004 edition.
35 12/03/2007 3280.602 and 

611 d)
Sidney G. Becnel R START:     STOP: Technical Systems Plumbing:  Revise criteria for vents and vents systems on plumbing drains.

36 12/03/2007 3280.305 David K. Low START:     STOP: Technical Structure and Design Structural:  Update wind design provisions to reflect ASCE 7, 2002 edition and NFPA 501, 2005 edition.
37 12/03/2007 3280.306 David K. Low START:     STOP: Technical Structure and Design Structural:  Update wind design provisions to reflect IBC, 2006 edition and IRC, 2006 edition.
38 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 1993 edition.
39 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 1998 edition.
40 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 1996 edition.
41 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 1995 edition.
42 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 2007 edition.
43 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 2007 edition.
44 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 2004 edition.
45 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 1993 edition.
46 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 2007 edition.
47 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 2007 edition.
48 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 2007 edition.
49 12/03/2007 3280.304 Edward L. Keith START:     STOP: Technical Structure and Design Referenced Standard:  Update APA standard to 1995 edition.
50 12/03/2007 3280.308(2)(b

)
Edward L. Keith

R
START:     STOP: Technical Structure and Design Material:  Exempt certain structural panels form certification process. 

51 12/03/2007 3280.4 John G. Bradfield START:     STOP: General Referenced Standard:  Change organization name form NPA to CPA. 
52 12/03/2007 3280.304(b)(1

)
John G. Bradfield START:     STOP: Technical Structure and Design Referenced Standard:  Update ANSI standard to 2004 edition.

53 12/03/2007 3280.304(b)(1
)

John G. Bradfield START:     STOP: Technical Structure and Design Referenced Standard:  Update ANSI standard to 2004 edition.

54 12/03/2007 3280.304(b)(1
)

John G. Bradfield START:     STOP: Technical Structure and Design Referenced Standard:  Update ANSI standard to 2006 edition.

55 12/03/2007 3280.304(b)(1
)

John G. Bradfield START:     STOP: Technical Structure and Design Referenced Standard:  Update ANSI standard to 1999 edition.

56 12/03/2007 3280.304(b)(1
)

John G. Bradfield START:     STOP: Technical Structure and Design Referenced Standard:  Update ANSI standard to 2002 edition.

57 12/03/2007 3280.506(a) Michael Lubliner START:     STOP: Technical Systems Energy Conservation:  Revise Heat transmission coefficients to reflect IECC values.
58 12/03/2007 3280.501(e) Michael Lubliner START:     STOP: Technical Systems Energy Conservation:  Revise U-values for glazing materials.
59 12/03/2007 3280.103 Michael Lubliner START:     STOP: Technical Systems Indoor Air Quality:  Require compliance with ASHRAE 62.2. 
60 12/03/2007 3280.103 Michael Lubliner R START:     STOP: Technical Systems Energy Conservation:  Require Energy Star appliances / equipment. 
61 12/03/2007 3280.103 Michael Lubliner START:     STOP: Technical Systems Energy Conservation:  Require Energy Star light bulbs. 
62 12/03/2007 3280.103 Michael Lubliner R START:     STOP: Technical Systems Energy Conservation:  Require Energy Star furnaces, heat pumps and furnaces.
63 12/03/2007 3280.505 Michael Lubliner START:     STOP: Technical Systems Ventilation:  Require management of exterior envelope penetrations to minimize air leakage.
64 12/03/2007 3280.506(b) Michael Lubliner START:     STOP: Technical Systems Energy Conservation:  Control insulation compression.
65 12/03/2007 3280.508(e) Michael Lubliner START:     STOP: Technical Systems Energy Conservation:  Control solar gain in glazing.
66 12/05/2007 3285.403 James P. Lozier R START:     STOP: Technical Structure and Design Structural:  Metal interlocking systems for roof systems to mitigate wind loads.
67 12/05/2007 3280.308(2)(b

)
Edward L. Keith

R
START:     STOP: Technical Structure and Design Material:  Allow structural panel products that meet PS 1 or PS 2 criteria.  

68 12/05/2007 3280.308(2)(b
)

Edward L. Keith
R

START:     STOP: Technical Structure and Design Material:  Allow structural panel products that meet PS 1 or PS 2 criteria.  

69 09/08/2009 3280.710(d) Kevin G. Jewell APR START:     STOP: Technical Systems Ventilation:  Venting system terminations 10 feet from air intake. 
70 01/20/2010 3280.703, 

3280.707(a)(2
)

Donald Emen APR START:     STOP: Technical Systems Appliances: Require compliance with ANSI and ASHRAE standards for fuel utilization.

71 01/20/2010 3280.703, 
3280.707(d)(2
)

Donald Emen START:     STOP: Technical Systems Appliances: Require compliance with ANSI standards for various ratings of hot water heater measurements.

72 01/23/2010 3280.806 Vince Baclawski R START:     STOP: Technical Systems Electrical:  Require tamper proof electrical outlets consistent with NEC 2005 edition.
73 01/23/2010 3280.304(b)(1

)
Gary L. Heroux START:     STOP: Technical Structure and Design Referenced Standard:  Update ANSI standard to 2009 edition.

74 06/09/2010 3280.203(a)(1
)(vi)

David A. Tompos START:     STOP: Technical Structure and Design Material:  Clarify material thickness and allow vinyl material as an option.

75 07/06/2010 3280.715(a)(4
)

Michael Lubliner A START:     STOP: Technical Systems Ventilation:  Require duct leakage test protocol.  

76 07/27/2010 3280.4 and 
3280.210

Lois Starkey START:     STOP: Technical Structure and Design Safety: Provide conditions for residential sprinkler installation for correlation with  private sector codes for housing. 

77 11/16/2010 3280.303(b) Michael Wade START:     STOP: Technical Structure and Design Quality Control:  Insure that work is completed using approved 'quality assurance manual'.
78 11/22/2010 3280.304(a) Michael Wade START:     STOP: Technical Structure and Design Material:  Moisture content in dimensional lumber.  Limit to 19 %.
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2111 Wilson Blvd.   Suite 100   Arlington, VA  22201   Tel: 703.558.0400   Fax: 703.558.0401 
http://www.manufacturedhousing.org   info@mfghome.org 

 
February 25, 2011 
 
Robert Solomon, Administrative Officer 
Manufactured Housing Consensus Committee 
 
Dear Robert: 
 
On behalf of the Manufactured Housing Institute’s Ground Anchor Task force, comprised of virtually all the 
industry’s ground anchor manufacturers and distributors, I am pleased to forward a copy of its proposal Standard 
Test Methods for Establishing Load Resistance Design Values of Ground Anchor Assemblies used for 
Manufactured Home Installations.  
 
We are pleased that the Manufactured Housing Consensus Committee’s (MHCC) Subcommittee on Technical 
Structures and Design unanimously voted today, to recommend that this proposal be adopted by the full MHCC in 
lieu of the Department of Housing and Urban Development’s  (HUD) proposal of April, 2010. 

As you know, a similar draft protocol was issued on August 12, 2005 by the Manufactured Housing Consensus 
Committee’s (MHCC’s) Ground Anchor Task Force.  Subsequently, HUD sponsored additional research and 
submitted a proposal to the MHCC in April of 201l.  The MHI GATF alternative  builds on both the MHCC and 
the HUD proposals, to provide a standardized  testing protocol that is intended to fulfill the requirements of a 
“nationally recognized testing protocol “in accordance with 24 CFR, §3285.402.   

This protocol simply formalizes and brings consistency and uniformity to the practices and procedures for testing 
ground anchors used by virtually all of the ground anchor manufacturers in the industry today.  Although states 
differ in the procedures for obtaining certification, this protocol is accepted by virtually all State Administration 
Agencies.  It has been used successfully in the industry for over 35 years and has been proven acceptable by the 
courts in North Carolina and South Carolina.  

For the record, I have also attached a copy of MHI’s comments on the HUD, April, 2010 proposal and discussed 
by the MHCC Technical Structure and Design Subcommittee during its February 25, 2011 teleconference.   

Thank you for making these documents available to the full MHCC committee as it deliberates the matter. 

Sincerely, 

 

Lois Starkey, Vice President for Regulatory Affairs 

Attachments 

CC:  Timothy King  
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 Standard Test Methods for Establishing Load Resistance Design Values of 
 Ground Anchor Assemblies used for Manufactured Home Installations 
 
1.0 Scope 
 

1.1 These testing procedures provide standard test methods for establishing both 
ultimate loads and load resistance design values that will simplify the anchor 
assembly selection process and improve the effectiveness of anchoring systems. 

 
1.2 Each assembly or component of an anchor assembly shall be tested by the 
methods that follow, and therefore be suitable, as listed or certified for installation 
in an appropriately classified soil, for installation of manufactured homes. 

 
1.3 To secure approval of anchor assembly products and components, ground 
anchor manufacturers shall have their products tested and listed by a nationally 
recognized testing laboratory, or tested and certified by an independent 
registered professional engineer.   

 
1.4 The testing laboratory or independent registered engineer shall be free from 
any conflict of interest from the product manufacturer and any of the product 
manufacturer’s affiliates. 

 
2.0 Reference Documents 
 

2.1  ASTM D1586-1999, Test Method for Penetration Test and Split-Barrel 
Samplings of Soil, West Conshohocken, PA. 

 
2.2 ASTM D3953-1997, Specification for Strapping, Flat Steel, and Seals, 
West Conshohocken, PA.3 

 
2.3  Manufactured Home Construction and Safety Standards, 24CFRPart 3280, 
Department of Housing and Urban Development (HUD), Washington, D.C. 

 
2.4  Model Manufactured Home Installation Standards 24 CFR, Part 3285, 
Department of Housing and Urban Development (HUD), Washington, D.C. 

 
3.0 Definitions 
 

3.1  Allowable Deflection Limits:  Criteria establishing the maximum amount of 
displacement of a material, assembly or component under load. 

 
  3.2  Anchor:  A specific anchoring assembly device designed to transfer home 

anchoring loads to the ground. 
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3.3   Anchor Assembly:  Any device or other means designed to transfer 
anchoring loads to the ground. 

 
3.4  Anchoring Equipment:  Ties, straps, cables, turnbuckles, chains, and other 
approved components, including tensioning devices that are used to secure a 
manufactured home to anchor assemblies.  

 
3.5  Anchoring System:  A combination of anchoring equipment and anchor 
assemblies that will, when properly designed and installed, resist the uplift, 
overturning, and lateral forces on the manufactured home and on its support and 
foundation system. 

  
3.6  Certification Test Site: A site used for the purpose of anchor assembly 
qualification testing in accordance with this document. 

 
3.7  Cohesive Soil:  A soil with sufficient clay content to exhibit substantial plastic 
behavior when  moist or wet (i.e., able to be readily molded or rolled into a 1/8-
inch thread at a wide range of moisture contents). 

 
3.8  Ground Anchor Manufacturer:  Any person or company engaged in 
manufacturing and/or importing ground anchor assemblies. 

 
3.9  Installation Standards:  Reasonable specifications for the installation of a 
new manufactured home, at the place of occupancy, to ensure proper siting; the 
joining of all sections of the home; and the installation of stabilization, support, or 
anchoring systems (see Part 24 CFR §3285.5). 

 
3.10    Load Resistance Design Value:  The rated load capacity (working anchor 
load) in pounds of the ground anchor. 

 
3.11  Manufactured Home:  See 24 CFR 3280.2. 

 
 

3.12  Manufacturer:  any person engaged in manufacturing or assembling 
manufactured homes, including any person engaged in importing manufactured 
homes for resale.  

 
3.13   Non- Cohesive Soil (cohesionless soil):  Sand, gravel, and similar soils that 
are predominantly granular and lack a sufficient quantity of fine, clay-sized 
particles to exhibit the behavior of cohesive soil as defined in this section.   

 
3.14  Registered Engineer or Architect:  See 24CFR 3280.2 

 
3.15  Site:  An area of land that a manufactured home is installed upon. 
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3.16    Stabilizing Devices:  All components of the anchoring and support system 
such as piers, footing, ties, anchoring equipment, ground anchor assemblies, and 
any other equipment which supports the manufactured home and secures it to 
the ground. 

 
3.17  State:  Any one of the United States, the District of Columbia, the 
Commonwealth of Puerto Rico, Guam, the Virgin Islands, and the American 
Samoa. 

 
3.18  Tie:  Strap, cable, or securing device used to connect the manufactured 
home to ground anchor assemblies. 

 
3.19  Ultimate (Anchor) Load:  The lower of either the highest load achieved 
during an individual test prior to failure due to exceeding displacement limits, or, 
the load at failure of the anchoring equipment or its attachment point to the 
testing apparatus. 

 
4.0 Determination of Soil Classification  
 

4.1 General Description of Soil Classification 
 

4.1.1  The general description of soil classification shall be permitted by 
the use of Table in 24 CFR §3285.202. 

 
4.2 Standards for Identification of Soil and Soil Classification 

 
4.2.1.  The soil test torque probe method shall be used at the certification 
test site for soil classification.  See Appendix A for additional information 
on the soil test torque probe method.  See also 24 CFR §3282.202.  At a 
minimum the soil test torque probe shall be used at three sample locations 
representative of the extent of the certification site test area. Soil 
characteristics shall be measured at a depth below ground surface of not 
greater than the anchor helix depth and not less than 2/3rds of the anchor 
helix depth for each ground anchor depth evaluated within the test area.  
The lowest torque probe value resulting in the highest soil classification 
number shall be used. 

 
4.3  Classification in Non-Cohesive Soils. 

 
4.3.1 Ground anchor assemblies shall be tested and listed or certified, and 
labeled for use in non-cohesive soil. Additionally, ground anchor 
assemblies shall be permitted to be tested, listed or certified, and labeled 
for use in cohesive soil. 
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5.0 Field Testing Apparatus  
 

5.1  Field Tests of the Installed Ground Anchor Assemblies 
 

5.1.1 Field tests shall be conducted to establish the load resistance 
design value of installed ground anchor assemblies for the soil 
characteristics determined in Section 4.0. 

 
5.1.2 The testing equipment for conducting tests to list or certify a ground 
anchor assembly for use in a classified soil shall be capable of meeting 
the requirements of  Section 8.0 as determined by the testing agency.   

 
5.1.3  The testing equipment shall be calibrated to meet the testing 
requirements of Section 8.0 as determined by the testing agency.   

 
6.0 Test Specimens 
 

6.1 Ground Anchor Assemblies 
 

6.1.1 Each manufacturer or producer shall submit the following 
information for evaluation: 

 
6.1.1.1 Engineered drawings and specifications of each 
product including;  

 
6.1.1.1.1  Dimensions and specifications on all welds and 
fasteners. 

 
6.1.1.1.2  Dimensions and specifications of all metal or 
material. 

 
6.1.1.1.3 Model number and its location on the ground 
anchor. 
 
6.1.1.1.4 Test data and results, if available 
 

6.1.1.2 Necessary products for the installed anchor assembly tests 
shall be randomly selected by the testing, listing, or certifying entity. 

 
7.0 Test Requirement 
 

7.1 Anchor Assembly Testing 
 

7.1.1 Field tests shall be performed on each anchor assembly installed in 
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a classified soil as defined in section 4.0. 
 

7.1.2 Field test apparatuses shall be as specified in 5.0, and shall confirm 
to the testing requirements of 8.0. 

 
7.1.3 Testing equipment shall be adequate for testing as determined by 
the testing agency. 

 
8.0 Field Tests of Anchor Assemblies 
 

8.1 The soil characteristics at the certification test site shall be identified and 
recorded according to section 4.0.  In addition, the following information shall be 
recorded at each certification test site; date, approximate time, and names of 
persons conducting and witnessing the anchor assembly tests. 

 
8.2 Connection of the testing apparatus to the anchor assembly head shall 
provide loading conditions to the anchor head, similar to actual site conditions.  
Adequacy of the connection shall be determined by the testing agency or test 
engineer. 

 
8.3 For soil classifications 3, 4A, and 4B, testing shall be performed in the lower 
50 percentile torque probe value of the soil classification to being tested.  For soil 
classifications 1 and 2 the torque probe value shall not exceed 750 inch-pounds. 

 
User Note: As a recommended practice, the test rig soil reactions (bearing pads) 
should not be located closer to the center of the anchor assembly (anchor head) 
than the lesser of D, 4d, or 32 inches where D is the depth of the anchor helix 
and d is the diameter of the anchor helix, both in inches. However, experience 
with a particular test rig, types of anchors, and soil conditions may justify other 
acceptable dimensional tolerances. 

 
8.4 A minimum of three tests shall be performed and the result of each test shall 
meet or exceed 4,725 pounds pull (3150 x 1.5 factor of safety) in the direction of 
pull. 

 
8.5 Special-purpose anchor assemblies, including those needed to 
accommodate unique design loads identified by manufacturers in their 
installation instructions, may be certified under section 8.4 or to more stringent 
requirements such as higher working loads, more restrictive anchor head 
displacements and/or tested angle limitations. 

 
8.6  Angle of Pull. Where the test apparatus configuration results in a changing 
angle of pull due to anchor assembly displacement during a lateral angle pull 
test, the angle of pull at the Ultimate Anchor Load shall be recorded as the load 
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angle for the test. Load angles shall be measured relative to the plane of the 
ground surface and shall be permitted to be rounded to the nearest 5-degree 
increment. 

 
8.7 Displacement Measurement. Vertical displacement (for all tests) and 
horizontal displacement (for lateral angle pull tests) shall be measured relative to 
the centerline of the test apparatus’ connection to the ground anchor assembly 
(anchor head) and the ground.  A stable ground reference point for displacement 
measurements shall be located independent of the test apparatus and not closer 
to the anchor assembly than the soil reaction points of the test apparatus.  
Displacement measurements shall be taken using a device with not less than 
1/8-inch reading increments. Measurements shall be permitted to be rounded to 
the nearest 1/8-inch increment. 

 
8.8 Anchor Assembly Field Test Methods 

 
8.8.1 An anchor assembly shall be tested in accordance with one or more 
of the assembly configurations addressed in Sections 8.9, 8.10 and 8.11.  
Alternate configurations shall be acceptable provided test conditions 
appropriately simulate actual end-use conditions and the as-tested 
configuration is addressed in the manufacturer’s installation instructions.  
The as-tested configuration of any anchor assembly shall be a condition of 
the listing or certification.  

 
8.8.2 Anchor assemblies designed for multiple connections to the 
manufactured home shall be individually tested as specified in 8.9 and 
8.10. 

 
8.9 Anchor Assembly/Stabilizer Plate Method 

 
8.9.1 The following anchor assembly installation and testing shall be 
consistently applied for all test.: 

 
8.9.1.1 The ground anchor shall be installed at an angle of 10-15 
degrees from vertical to a depth of one-half (½) to two-thirds (2/3) 
of the anchor length. 

 
8.9.1.2  A stabilizer plate shall be driven vertically on the side of the 
ground anchor shaft facing the tensioning equipment three inches 
from the shaft and the top of the plate shall be installed flush with 
the soil surface or not more than one inch below the soil surface. 

 
8.9.1.3 The ground anchor shall be driven to its full depth into the 
soil with the bottom of the anchor head not more than ¾ inch above 
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the stabilizer plate. 
 

8.9.1.4 The ground anchor head shall be attached to the tensioning 
equipment such that the tension load and displacement can be 
recorded.  The tensioning equipment shall be positioned to load the 
ground anchor and stabilizer plate at the minimum  angle to the test 
site ground surface for which the anchor is being evaluated. 

 
User Note: Additional testing at angles of pull greater than the 
minimum angle of pull may be used to provide design values for 
specific angles of pull greater than the minimum angle for which 
evaluation is sought. 

 
8.9.1.5 The ground anchor shall be pre-tensioned to 500 pounds so 
that the anchor shaft contacts the stabilizer plate.  If the anchor 
shaft does not come into contact with the stabilizer plate an anchor 
setting load not to exceed 1,000 pounds shall be permitted to be 
applied and then released prior to re-application of the 500-pound 
pre-tension force. 

 
8.9.1.6 The location of the ground anchor head shall be marked 
after it is pre-tensioned for measuring subsequent movement under 
test loading. 

 
8.9.2 Increase the load throughout the test.  The recommended rate of 
load application shall be such that the loading to not less than 4725 
pounds is reached in not less than 2 minutes from the time the 500 pound 
pre-tension load is achieved. 

 
8.10 Vertical In-Line Anchor Assembly Method 

 
8.10.1 anchor assembly installation and withdrawal procedures for test 
purposes shall be as follows, and shall be used consistently throughout all 
tests; 

 
8.10.1.1 The ground anchor shall be installed vertically. 

 
8.10.1.2 The ground anchor shall be driven to its full depth into the 
soil. 

 
8.10.1.3. The ground anchor head shall be attached to the 
tensioning equipment such that the load and ground anchor head 
displacement can be recorded. 
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8.10.1.4 The ground anchor shall be pulled in line with the ground 
anchor shaft. 

 
8.10.1.5 The ground anchor shall be pre-tensioned to500 pounds. 

 
8.10.1.6 The location of the ground anchor head shall be marked 
after it is pre-tensioned for measuring subsequent movement under 
test loading. 

 
8.10.2 Increase the load throughout the test.  The recommended 
rate of load application shall be such that the loading to not less 
than 4725 pounds  is reached in not less than 2 minutes from the 
time the 500 pound pre-tension load is achieved. 

 
8.11 In Line Ground Anchor Assembly Method 

 
8.11.1 Ground Anchor Assembly installation and withdrawal procedures 
for test purposes shall be as follows, and shall be used consistently 
throughout all tests. 

 
8.11.1.1 The ground anchor shall be installed at an angle from the 
horizontal ground surface at which it is to be rated. 

 
8.11.1.2 The ground anchor shall be driven to its full depth into the 
soil. 

 
8.11.1.3 The ground anchor head shall be attached to the 
tensioning equipment such that tension and displacement can be 
recorded. 

 
8.11.1.4 The anchor shall be pulled in line with the ground anchor 
shaft. 

 
8.11.1.5 The ground anchor shall be pre-tensioned 500 pounds. 

 
8.11.1.6 The location of the ground anchor head shall be marked 
after it is pre-tensioned for measuring subsequent movement under 
test loading. 

 
 8.11.2 Increase  the load  throughout the test.  The recommended rate of 
load application shall be such that the loading to not less than 4725 
pounds is reached in not less than 2 minutes from the time the 500 pound 
pre-tension load is achieved. 
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8.12 Record the load and displacement, at a minimum of  1000 pound 
increments of load, such that a minimum of five data points will be obtained to 
determine a load deflection curve.  For each datum, the applied load and the 
ground anchor head displacement shall be recorded.  In addition, the load and 
displacement shall be recorded at the Failure Mode identified in section 9.1.  It 
shall be permissible to halt the addition of load at each loading increment for up 
to 60 seconds to facilitate taking displacement readings. The ultimate anchor 
load of the ground anchor assembly and corresponding displacement shall be 
recorded.  The pre-tension load of 500 pounds should be included in the 4725 
pound ultimate anchor load test.  It shall be permissible to interpolate between 
displacement and load measurements to determine the Ultimate anchor load. 

 
8.13 All ground anchor assemblies shall be tested to the following: a) failure due 
to displacement of the ground anchor assembly as established in section 9.0, or 
b) failure of either the anchoring equipment or its attachment point to the testing 
apparatus, or to a minimum of 4725  pounds (when possible tests should be 
taken to 6000 pounds to provide additional data but this is NOT required) 

  
9.0 Failure Criteria 
 

9.1 Failure Modes: 
 

9.1.1  When the ground anchor head, or its attachment point, displaces 2 
inches in the vertical or horizontal direction from its pre-tensioned 
measurement position prior to reaching a total load of 3150 pounds 
(including any pretension load).   

 
9.1.2  When the ground anchor head, or its attachment point, displaces 2 
inches in the vertical direction or 3 inches in the horizontal direction from 
its pre-tensioned measurement position prior to reaching   a total load of 
4725 pounds (including any pretension load). 

 
9.1.3 When breakage of any component of the ground anchor shaft occurs 
prior to reaching a total load of 4725 pounds. 

 
10.0 Use of Ultimate Anchor Loads to Establish the Load Resistance Design 
Value. 
 

10.1 The load resistance design value shall be the lowest ultimate anchor load 
determined by testing, divided by a1.5 factor of safety.  

 
10.2   The load resistance design value, for each installation method and soil 
classification, shall be stated in the ground anchor assembly listing or 
certification.  An Anchor tested in a given soil classification number shall not be 
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approved for use in a high soil classification number.  For example an Anchor 
tested in soil classification 3 shall not be  approved for soil classification 4A or 4B 
unless it is also tested in those soils.  The 500 pound pre-tension is included in 
the ultimate anchor load.  

 
11.0 Test Report 
 

11.1 The test report to support the listing or certification for each ground anchor 
assembly tested shall include all conditions of use including the following: 

 
11.1.1 A copy of all test data accumulated during the testing. 

 
11.1.2 The soil characteristics and methods  for determining soil 
characteristics for each type of soil for which the ground anchoring 
assembly was evaluated. 

 
11.1.3 The model of the ground anchor assembly tested. 

 
11.1.4 The ground anchor assembly test method used. 

 
11.1.5 Detailed drawings including all dimensions of the ground anchor 
assembly and its components. 

  
11.1.6 Method of installation at the test site. 

 
11.1.7 Date of installation and date of testing. 

 
11.1.8 Location of the test site. 

 
11.1.9 Test equipment used. 

 
11.1.10 For each anchor specimen tested: For each load increment the 
load in pounds and resultant displacements in inches in chart or graph 
form. 

 
11.1.11 The load resistance design value determined in accordance with 
10.1. 

 
11.1.12 Description of the stabilizer plate used in each ground anchor 
assembly/stabilizer plate test, including the name of the manufacturer. 

 
11.1.13 Angles for installation. 

 
11.1.14 Embedment depth of the ground anchor assembly. 
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11.1.15 The application and orientation of the applied load. 

 
11.1.16 Describe the mode and location of failure for each ground anchor 
assembly tested. 

 
11.1.17 Name and signature of the nationally recognized testing agency or 
registered professional engineer certifying the testing and evaluation. 
 

 11.2 Approved Ground Anchor Assemblies. 
 
11.2.1 Each manufacturer or producer shall provide the following 
information for use of approved ground anchor assemblies. 

 
 11.2.1.1 Drawings showing ground anchor installation. 

 
 11.2.1.2 Specifications for the ground anchor assembly including. 

  
 11.2.1.2.1 Soils classifications listed or certified for use. 

 
 11.2.1.2.2 Working loads for the anchor assembly in classified 
 soils. 

 
 11.2.1.2.3 Model number and its location. 

 
 11.2.1.2.4 Instructions for use, including pre-tensioning.  

 
 11.2.1.2.5 Approved angles for installation. 
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 Appendix A 
 
Torque Probe Method for determining soil classification:  This kit contains a 5-foot long 
steel earth-probe rod, with a helix at the end. It resembles a wood-boring bit on a larger 
scale. The tip of the probe is inserted as deep as the bottom helix of the ground anchor 
assembly that is being considered for installation. The torque wrench is placed on the 
top of the probe. 
 
The torque wrench is used to rotate the probe steadily so one can read the scale on the 
wrench. If the torque wrench reads 551 inch-pounds or greater, then a Class 2 
soil is present according to the Table to 24 CFR 3285.202(a)(3). A Class 3 soil is from 
351 to 550 inch-pounds. A Class 4A soil is from 276 to 350 inch-pounds, and a Class 
4B soil is from 175 to 275 inch-pounds. When the torque wrench reading is below 175 
inch-pounds, a professional engineer should be consulted. 
 
 
 
 
 
MHI 
February 23, 2011 
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   COMMENTS ON HUD’s “Final Draft of Amendments – April 2010” to the GROUND ANCHOR ASSEMBLY 
TESTING PROTOCOL 

 MHI Ground Anchor Task Force, January 2011  
  
 
Executive Summary: 
 
There are numerous significant and lesser issues with HUD’s Final Draft of Amendments – April 2010. 
 
 GROUND ANCHOR ASSEMBLY TESTING PROTOCOL 
 
The installation standards require at 3285.402(a) that ground anchors be listed or certified “based on a 
nationally recognized testing protocol.”  The intent for the document in questions as originally developed by 
MHI and later the MHCC was that it would be a test protocol for determining allowable anchor working loads 
in various soil classifications, period.  Unfortunately HUD’s Final Draft of Amendments – April 2010 expands 
the scope of the document from a simple and straightforward test protocol to include numerous inappropriate 
end-use site requirements including a mandate that soil classification testing be performed at every end-use 
site via one of several different testing methods (see section 8.2 & TABLE 2 of HUD’s Final Draft).  This is 
not only inappropriate for a product certification test protocol but it directly contradicts and would preclude 
other allowable criteria specified in 3285.202 for determining soil classification at the end-use site.  In 
essence HUD’s Final Draft of Amendments – April 2010 would modify existing criteria and backdoor 
additional criteria for end-use site installations contained in 3285 without having to go through the regulatory 
process to actually revise 3285. 
 
HUD’s Final Draft of Amendments – April 2010 would require that a costly and unnecessary “constant 
displacement rate” test apparatus be used for ground anchor certification testing.  As discussed below at 
section 6.2 HUD’s own Task 2d report does not support the need for this requirement. 
 
The requirement to test six (6) specimens for each anchor/soil classification combination is excessive and 
exceeds most national standards (ASTM, ICC-ES Acceptance Criteria, etc.) for structural assembly 
qualification testing as well as HUD’s own Ultimate Load Test protocol [See 3282.401(b)].  In recommending 
six (6) test specimens HUD’s contractor performed an complicated statistical analysis which is full of 
numerous assumptions which by their own admission gives only “crude” estimates.  Beyond that the entire 
premise for the analysis is faulty because it presumes that each anchor acts independently and that the 
failure of a single anchor to hold it full design load would result in catastrophic failure of the entire anchorage 
system of a house.  HUD’s premise in effect presumes that each home is protected by a single anchor and 
totally ignores the realities of load sharing between anchors as wall as numerous other conservative factors.  
This is further discussed below at section 7.2 as well as the adequacy of testing three (3) specimens. 
 
Comments below are organized into two categories, Significant Issue and Less Significant Issues. 
 
Significant Issues: 
 
SECTION 1.0 SCOPE 
 
1.2 The addition of the phrase “on sites with appropriately classified soil” is redundant and inappropriate.  
This document was intended to be a test procedure which would results in a ground anchor being listed or 
certified for a specified soil type classification.  Classification of soil at the installation site is appropriately part 
of the manufactured home installation standards (24 CFR 3285.202).  For this document classification of soil 
should be limited to the Certification Test Site.  The added phrase is not appropriate.  See additional 
comments below under Section 8.2. 
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SECTION 6.0 FIELD TESTING APPARATUS & MEASURING EQUIPMENT  
 
6.2 Constant Displacement Rate Controlled Loading - the requirement for a constant displacement 
rate during testing presents a level of sophistication which is a) not necessary, b) not readily available and c) 
adds significant cost.  The method of load application for most anchor testing equipment is a hydraulic ram 
controlled by either a hand pump or a motor driven manually regulated pump.  
 
HUD’s contractor attempts to justify the mandatory use of a constant displacement rate loading method by 
stating in the side bar of their document that other methods yielded results that are as much as “20% 
different”.  In making this statement they refer to the HUD Task 2d report.  This is a misrepresentation of 
what is actually reported in the HUD Task 2d report.  In the Task 2d study an industry test rig was used and 
the resulted compared to the contractor’s “Project Test Rig”.  The industry test rig (called a “Lever Arm Test 
Rig”) was used in two different modes.  One test mode applied the load in a near instantaneous fashion 
reaching design load or failure in a few second.  The second test mode applied the load gradually over one 
too two minutes.  The Task 2d report clearly shows that the “Project Test Rig” (constant displacement rate) 
results and those found using the industries’ Lever Arm Test Rig 1-2 Minute (sustained) were actually within 
5% of each other which is statistically insignificant, especially considering that only four anchor specimens 
were tested using each method.  The report itself states: “However, the ‘sustained’ (1-2 minute) load from the 
lever-arm test rig was very similar to that of the test rig used in this study (constant displacement rate) .....”  It 
was only the instantaneous loading method which yielded a larger, approximately 20% difference. 
 
The point here is that the protocol does not allow an instantaneous load application.  Section 7.3 of HUD’s 
proposed protocol requires a load rate such that the ultimate anchor load is reached in not less than 2 
minutes.  Thus there is no justification for requiring a constant displacement rate loading method.  The side 
bar comment which is based on a comparison with the Lever Arm test rig “Instantaneous” results is out of 
place and erroneous.  (See pages 38-39 of Task 2d report). 
  
6.5 Load measurement - requires a readout device with a maximum 50 pound increments.  Again, this is 
a level of sophistication, controlled and cost not required or warranted by the type of test.  Measurement 
devices with 100 pound increment divisions are more than adequate, and lesser load increments can be 
estimated within 25 pounds 
 
SECTION 7.0 GROUND ANCHOR ASSEMBLY INSTALLATION CONFIGURATIONS AND 
REQUIREMENTS FOR CERTIFICATION SITE TESTING 
 
7.1.1, 7.1.2, 7.1.3 & 7.3   All four sections require constant displacement rate.  See comments above at 
Section 6.2 to delete the constant displacement rate requirement. 
 
7.2 Test Repetitions - Requires six test repetitions (six specimens) for each anchor configuration/soil 
classification combination.  This number of test specimens is contrary to standard practice in most building 
materials and systems testing disciplines, even HUD’s own Ultimate Load Test at 3280.401(b) requires only 
three test specimens.   Numerous ASTM and ICC-ES Acceptance Criteria also require only three specimens 
and that is all that is needed here as well. 
 
The premise on which HUD’s analysis was based for determining the number of required test specimens for 
each individual anchor/soil classification combination is faulty.  HUD used the premise that each anchor acts 
independently and that the failure of a single anchor to hold its full design load would result in catastrophic 
failure of the entire anchorage system of a house.  HUD’s premise in effect presumes that each home is 
protected by a single anchor and totally ignores the reality that the typical home has anywhere from 8 to 16 
anchors with load sharing taking place between anchors.  HUD does not consider numerous other factors 
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inherent in the design and use of anchorage systems which is outlined further below in this section.  These 
other factors add additional margins of safety to the utilization of anchorage systems. 
 
As a result of their faulty premise and their failure to recognize other conservative factors their requirement to 
test six (6) specimens needlessly doubles the cost of the certification testing with no improvement in 
accuracy or safety.. 
 
HUD’s contractor,  In discussing the “Implications of Using Lowest Anchor Value with n=6 (six specimens) 
Test” in the Task 2d report (pages 34-35) states the following: “Thus, on average and in theory, about 
16/100,000 anchors might be expected to fail at loads equal or less than the Working anchor Load, which is 
fairly conservative” (underline added).  “Fairly conservative” is a gross understatement as it is extremely 
conservative.   The 16/100,000 figures comes from an analysis described in Appendix C of the task 2c 
report.  The description there states that it “... represents a crude” (underline added) means to evaluate and 
recommend a safety factors to use.  The analysis is six (6) pages of what might be called statistical mumbo-
jumbo and is replete with assumptions anyone of which could significantly alter the results.   And one must 
understand this is not an exact science as the terms “in theory,” “about,” and “might be expected” and 
“crude” clearly imply.  This theoretical analysis itself is highly questionable.  
 
Beyond the above issues one must understand all of the other redundant conservative factors which come 
into play when selecting the number of anchors required to tie-down a specific home, how the load is 
distributed to the anchors, and numerous other factors. 
 
To start, understanding how the wind load is actually distributed to the ground anchors is helpful and 
absolutely necessary.  All horizontal wind loads are transferred into the floor assembly.  The manufactured 
home floor assembly is a very rigid (minimum deflection under load) diaphragm which easily distributes the 
load among the ground anchors during a wind load event.  Consider this example using HUD’s own 
“theoretical” number above,“16 out of 100,000”  anchors not carrying its working load of 3150 pounds.   First, 
you must presume that one of the 16 anchors out of 100,000 anchors identified above is installed on a home.  
(If the average home has 10 anchors, the odds of this happening are one out of 625.)  Next you must 
presume that this house actually experiences a wind load event where the home is subjected to full design 
loads.   This probably is very low and may actually be less than one in 10,000 homes during  their life time.  
Next, lets presume that this anchor fails to carry additional load after reaching a load resistance of say 2950 
pounds which is less than the minimum design load of 3150 and that there are five anchors on each side of 
this home.  The extra 200 load (3150 minus 2950) not carried by one anchor would be shared equally by the 
other ground anchors at the rate of 50 pounds each due to the load distribution action of the floor diaphragm.   
Now if you assume standard bell curve distribution for the load resistance value of those 100,000 theoretical 
anchors and that the 16 “worst” or lowest anchors are a little below 3150 pounds and that the average is at 
least 4175 pounds then one can easily see that those other four anchors in this example should easily be 
able to carry 3200 pounds.  The point is that even if one anchor should fail to carry its full working load (a 
highly unlikely scenario) the home itself would not fail. 
 
Other conservative and redundant factors include the following: 
 
 1.  As noted above most homes never actually see their design wind load in their lifetime. 
 

2.  When designing for the number of needed anchors since it is impossible to install a fraction of an 
anchor the actual number specified is always rounded up.  For example, if the design calculation 
calls for 4.5 anchors the number specified in the design would be rounded up to five (5).  In this 
example the added safety factor resulting from this rounding up is 11%.  

 
3.  Using the minimum ultimate load of all anchor specimens tested instead of the average adds an 
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additional factor of safety. 
 

4.  The MHI proposal requires that for soil classification 3, 4A and 4B that the anchor be tested in the 
lower 50 percentile of the torque probe value range for such soils specified in Table 3285.202.  
There is no such requirement in HUD’s Final Draft of Amendments – April 2010.  The MHI 
requirement yields lower anchor ultimate loads and resulting lower Load Resistant Design Values 
and thus represents an additional factor of safety. 

 
SECTION 8.0 PERFORMANCE CRITERIA AND RATING 
 
8.1 Ultimate Anchor Load Value -  Requires determination of ultimate value based on six test repetitions.    
See the comments above on Section 7.2.  Testing three specimens is adequate. 
 
8.2 Load Resistance Design Value -  This section requires that load resistance design values be 
determined using a factor of safety which is based on end-use site soil classification.  This document is a 
product testing standard and should not address the methods to determine end-use soil classification.  This 
is properly under the purview of the Manufactured Home Installation Standards (24 CFR 3285).  The end-use 
soil classification is not known at the time of certification testing.  To comply with this section, the anchor 
manufacturer would need to provide the load resistance design value for each evaluated installation method 
and for each of three methods of determining end-use site soil classification.  By far the more serious 
problem is that this section 8.2 & Table 2 require that end-use site soil classification  be determined by one of 
three test methods.  This is contrary to 24 CFR 3285.202 which permits end-use site soil classification and 
bearing capacity to be determined by one of several methods, some of which do not require testing.   
 
This section requires that where the soil moisture condition at the end-use site is saturated, and method 1 is 
used for classification, a registered design professional must certify the design value and the installation.  
Saturated is not defined in this test protocol, or in either the HUD code (24 CFR 3280) or the installation 
standard (24 CFR 3285).  ASTM D2488 provides a standard to determine dry, moist and wet soil conditions, 
but does not define saturated soil.  Again, determination of end-use site soil conditions is properly part of the 
installation standards, and the conditions under which a registered professional is required,  is provided at 24 
CFR 3285.202(f) 
 
The Load Resistance Design Value should be determined by dividing the Ultimate Anchor Load Value 
determined per Section 8.1 by a safety factor of 1.5, nothing else is needed.  
 
Section 9.0 TEST REPORT 
 
9.2.1.3 This section is unnecessary and inappropriate.  A test protocol cannot dictate how an end-use 
installer will use the listed or certified product, or how the authority having jurisdiction will inspect the 
installation.  This is properly a requirement of the installation standards themselves and is not appropriate for 
a testing protocol. 
 
Less Significant Issues: 
 
SECTION 3.0 DEFINITIONS 
 
3.1 Allowable Deflection Limits - This definition was deleted on the basis that it is not used.  However, 
the term maximum displacement is used in Section 8.2 b).  The definition should be left in, but changed to 
Allowable Displacement Limits. 
 
3.11 Installer - The term is not used in the testing protocol and therefore should be deleted. 
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3.13 Load Resistance Design Value  -  The definition should be as originally written.  The definition 
proposed here attempts to include the parameters for determining the value.  That procedure is properly 
located in the performance criteria section of this protocol.  
 
3.19 Ultimate Anchor Load -  The definition should be as originally written.  The definition proposed here 
attempts to include the parameters for determining the Load Resistance Design Value.  That procedure is 
properly located in the performance criteria section of this protocol. 
SECTION 5.0 DETERMINATIONS OF SOIL CHARACTERISTICS FOR GROUND ANCHOR ASSEMBLY 
LISTING AND CERTIFICATION 
 
5.1 Basic Requirements - This proposed revision requires additional soil properties that are not used or 
referenced in this protocol or included in the HUD installation standards.  The last sentence of the first 
paragraph of the proposal and the four bullet points should be deleted.  Additionally, the “bullet” tests 
contradict the requirements of Section 8.2 of the proposed protocol.  (See additional comments at Section 
8.2 above). 
 
5.2 Location and Frequency -  this section incorporates the additional and unnecessary tests from 
Section 5.1 noted above and thus should be deleted 
 
SECTION 7.0 GROUND ANCHOR ASSEMBLY INSTALLATION CONFIGURATIONS AND 
REQUIREMENTS FOR CERTIFICATION SITE TESTING 
 
7.4 Load Deflection Data Collection-load application in 500 pound increments is unnecessary and 
beyond the level of control for most field test equipment.  See discussion at Section 6.2 above.  A 1000 
pound increment is adequate to obtain five (5) data points starting with the 500 pound pre-load and ending 
with the anticipated ultimate load. 
 
Section 9.0 TEST REPORT 
 
9.1.10 This section does not sufficiently describe the necessary information required to evaluate the anchor 
assembly. The report should include, for each load increment, the load value in pounds and the resultant 
displacements in either chart or graph form.  This information should be provided for each anchor specimen 
and installation method evaluated. 
 
 
 
 
 
General Comments on HUD’s Report, Ground Anchor Verification Testing Task 2D Report, December 28, 
2007 
 
HUD’s proposal is based in large part, on  an assessment of the proposal based on actual implementation of 
the test protocol with a variety of conventional ground anchor assemblies, test configuration and soil 
conditions as outlined in the Ground Anchor Verification Testing Task 2D Report.   However MHI believes 
that of the over 100 anchors tested by HUD’s contractor, only a handful were in fact installed and tested in 
the proper soil for which they were certified.  Therefore, the HUD proposed ground anchor test protocol 
should be rejected because it is based on flawed data.   
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STANDARD TEST METHODS AND PERFORMANCE REQUIREMENTS FOR 
ESTABLISHING LOAD RESISTANCE DESIGN VALUES OF GROUND ANCHOR 
ASSEMBLIES USED FOR MANUFACTURED HOME INSTALLATIONS 
 
1.0 SCOPE 
 
.1 These testing procedures provide This standard  provides astandard test methods and 
performance requirements for establishing both ultimate loads and load resistance design values 
(working anchor loads) to enable andthat will  simplify the ground anchor assembly selection 
process and improve the effectiveness of anchoring systems. 
 
.2 Each assembly or component of a ground anchor assembly shall be tested by the methods that 
followevaluated in accordance with this standard shall be considered and therefore be   suitable, 
as listed or certified for installation in an appropriately classified soil, for installation of 
manufactured homes. on sites with appropriately classified soil. 
 
.3 To secure approval of ground anchor assembly products and components, ground anchor 
manufacturers shall have their products tested and listed by a nationally recognized testing 
laboratory, or, tested and certified by an independent registered professional engineer in 
accordance with this standard. 
 
.4 The testing laboratory or independent registered engineer shall be free from any conflict of 
interest from the product manufacturer and the product manufacturer’s affiliates. 
 
2.0 REFERENCE DOCUMENTS 
 
.1 ASTM D1586-08a,1999 Test Method for Penetration Test and Split-Barrel Samplings of Soil, 
West Conshohocken, PA 
 
.2 ASTM D2487-10, Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System), West Conshohocken, PA  ASTMD3953-1997, 
Specification for Strapping, Flat Steel, and Seals, West Conshonocken, PA.3 
 
.3. ASTM D2488-09a, Practice for Description and Identification of Soils (Visual - Manual 
Procedure), West Conshohocken, PA Manufactured Home Construction and Safety Standards, 
24CFR Part 3280, Department of Housing and Urban Development (HUD), Washington, D.C. 
 
.4 Model Manufactured Home Installation Standards, 24 CFRR, Part 3285, Department of 
Housing and Urban Development, (HUD), and Washington, D.C. ASTM D3953-07a, 
Specification for Strapping, Flat Steel, and Seals, West Conshohocken, PA 
 
.5 ASTM E4-09a, Practice for Force Verification of Testing Machines, West Conshohocken, PA 
 
.7 Manufactured Home Construction and Safety Standards, 24 CFR Part 3280, Department of 
Housing and Urban Development (HUD), Washington, DC 
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 Model Manufactured Home Installation Standards 24 CFR Part 3285, Department of Housing 
and Urban Development (HUD), Washington, DC 
 
3.0 DEFINITIONS 
 
 
.1 Allowable Deflection Limits:  Criteria establishing the maximum amount of displacement of a 
material, assembly or component under load. Anchoring Equipment - see model installation 
standard, 24 CFR Part 3285. 
 
.2 Anchoring Anchor:  A specific anchoring assembly device designed to transfer home 
anchoring loads to the ground.  System - see model installation standard, 24 CFR Part 3285. 
 
.3 Anchor Assembly:  Any device or other means designed to transfer anchoring loads to the 
ground. Approved - when used in connection with any material, appliance, or construction, 
means complying with the requirements of the Department of Housing and Urban Development. 
 
.4 Anchoring Equipment:  Ties, straps, cables, turnbuckles, chains, and other approved 
components, including tensioning devices that are used to secure a manufactured hoe to anchor 
assemblies.Certification Site – a site used for the purpose of ground anchor assembly 
qualification testing in accordance with this document. 
 
.5 Anchoring System:  A combination of anchoring equipment and anchor assemblies that will, 
when properly designed and installed, resist the uplift, overturning, and lateral forces on the 
manufactured home and on its support and foundation system.  Cohesive Soil - a soil with 
sufficient clay content to exhibit substantial plastic behavior when moist or wet (i.e., able to be 
readily molded or rolled into a 1/8-inch thread at a wide range of moisture contents).  
 
.6 Certification Test Site: A site used for the purpose of anchor assembly qualification testing in 
accordance with this documentEnd-use Site – see definition for “site”. 
 
.7 Cohesive Soil:  A soil with sufficient clay content to exhibit substantial plastic behavior when 
moist or wet (i.e., able to be readily molded or rolled into a 1/8 –inch thread at a wide range of 
moisture contents).   Ground Anchor - a specific anchoring assembly device designed to transfer 
anchoring loads to the ground. 
 
.8Ground Anchor Assembly - any device or other means designed to transfer anchoring loads to 
the ground. 
 
.89 Ground Anchor Manufacturer - any person or company engaged in manufacturing and/or 
importing ground anchor assemblies. 
 
.910 Installation Standards -– Reasonable specifications for the installation of a new 
manufactured home, at the place of occupancy, to ensure proper sitting; the joining of all 
sections of the home; and the installation of stabilization support or anchoring systems (See 
model installation standard, 24 CFR Part 3285.5) 
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.11 Installer - any person responsible to site, support, anchor, place, connect, set up or install a 
manufactured home.  
 
. 12 Listed or Certified - included in a list published by a nationally recognized testing 
laboratory, inspection agency, or other organization concerned with product evaluation, that 
maintains periodic inspection of production of listed equipment or materials, and whose listing 
states that either the equipment or material meets nationally recognized standards or has been 
tested and found suitable for use in a specified manner. See also 24 CFR Part 3285.5. 
 
.1013 Load Resistance Design Value: - tThe rated load capacity (working anchor load) in pounds 
of the ground anchor. determined for a ground anchor by dividing the UltimateAnchor

 

 Load by a 
safety factor; refer to Section 8.2. 

.114 Manufactured Home - see 24 CFR 3280.2. 
 
.125Manufacturer:  any person engaged in manufacturing or assembling manufactured homes, 
including any person engaged in importing manufactured homes for resale.   
 
 .13  Non-cohesive Soil (cohesionlesscohesion less soil):   - Sand, gravel, and similar soils that 
are predominantly granular and lack a sufficient quantity of fine, clay-sized particles to exhibit 
plastic behavior of cohesive soil as defined in this section.  when moist or wet (i.e., cannot be 
rolled into a 1/8” diameter thread when moistened).  
.146 Registered Engineer or Architect - See 24 CFR 3280.2. 
 
.157 Site :- aAn area of land that a manufactured home or structure is installed upon. 
 
.168 Stabilizing Devices Devices:- aAll components of the anchoring and support system such as 
piers, footings, ties, anchoring equipment, ground anchor assemblies, and any other equipment 
which supports the manufactured home and secures it to the ground. 
 
.17  State: Any one of the United States, the District of Columbia, the Commonwealth of Puerto 
Rico, Guam, The Virgin Islands, and the American Samoa. 
 
.18  Tie: Strap, cable, or securing device used to connect the manufactured home to ground 
anchor assemblies. 
 
.19 UltimateanchorUltimate anchor
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 Load: The lower of either the highest load achieved during an 
individual test prior to failure due to exceeding displacement limits, or, the load at failure of the 
anchoring equipment or its attachment point to the testing apparatus.   the lowest maximum load 
achieved by testing six identical anchor installations where maximum load may be limited by 
ground failure, anchor mechanical failure, or vertical and horizontal displacement limits; refer to 
Section 8.1. 
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4.0 Determination of Soil Classification EVALUATION PROCEDURE 
 
  4.1 General Description of Soil Classification 
 
 4.1.1  The general description of soil classification shall be permitted by the use of Table 
n  24 CFR §3285.202. 
 
  4.2  Standards for Identification of Soil and Soil Classification 
 
 4.2.1.  The soil test torque robe method shall be used at the certification test site for soil 
classification  See Appendix A for additional information on the soil test torque probe method.  
See also 24 CFR §3282,202.  At a minimum the soil test torque probe shall be used at three 
sample locations representative of the extent of the certification site test area.  Soil characteristics 
shall be measured at a depth below ground surface of not greater than the anchor helix depth and 
not less than 2/3rds of the anchor helix depth for each ground anchor depth evaluated within the 
test area.  The lowest torque probe value resulting in the highest soil classification number shall 
be used.  
 
. Ground anchor assemblies shall be selected for testing in accordance with Section 4.2. A 
certification (test) site shall be identified and soils characterized in accordance with Section 5.0. 
Using a test apparatus and measuring equipment in compliance with Section 6.0, ground anchor 
assemblies shall be installed and tested at the test site in accordance with Section 7.0. The 
UltimateAnchor

 

 Load for the tested ground anchor assembly shall be determined from test data in 
accordance with Section 8.1 and used to determine a load resistance design value in accordance 
with Section 8.2. Reporting requirements are stated in Section 9.0. 

  4.23  Classification in Non-Cohesive Soils. 
 4.3.1 Ground anchor assemblies shall be tested and listed or certified, and labeled for use 
in non-cohesive soil.  Additionally, ground anchor assemblies shall be permitted to be tested, 
listed or certified, and labeled for use in cohesive soil. 
 
  Selection of Test Specimens. A representative sample of necessary products for the required 
ground anchor assembly test shall be randomly selected by the testing, listing, or certifying 
entity. Engineered drawings and specifications shall be obtained from the manufacturer or 
producer of each selected product. The engineered drawings and specifications shall include the 
following:  
 
.1 dimensions and specifications on all welds and fasteners. 
.2 dimensions and specifications of all metal or material. 
.3 model number and its location on the ground anchor. 
.4 test data and results, if available. 
 
5.0 Field Testing Apparatus DETERMINATION OF SOIL CHARACTERISTICS FOR 
GROUND ANCHOR ASSEMBLY LISTING AND CERTIFICATION 
  5.1 Field Tests of the Installed Ground Anchor Assemblies  
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 5.1.1. Field tests shall be conducted to establish the load resistance design value of 
installed ground anchor assemblies for the soil characteristics determined in Section 4.0. 
 5.1. 2  The testing equipment for conduction testes to list or certify a round anchor 
assembly for use in a classified soil shall be capable of meeting the requirements of Section 8.0 
as determined by the testing agency.   
 
 5.1.3 The testing equipment shall be calibrated to meet the testing requirements of 
Section 8.0 as determined by the testing agency. 
 
 
5.1 Basic Requirements. Soil at the certification site shall be classified in accordance with 
classification numbers in Table to 3285.202 (24 CFR Part 3285) using torque probe value or 
blow count (ASTM D1586). Alternatively, an equivalent soil test method with demonstrated 
correlation to torque probe or blow count values, such as the dynamic cone penetrometer, shall 
be permitted as a means for soil classification in accordance with Table to 3285.202. In addition, 
the following soil properties shall be assessed and reported: 
 
Soil group (particle size) classification in accordance with ASTM D2487 or ASTM D2488. 
Describe moisture condition of soil as dry, moist, or wet at the time of testing in accordance with 
Section 10.5 and Table 3 of ASTM D2488. 
Describe the soil plasticity as non-plastic, low, medium, or high in accordance with Section 14.5 
and Table 11 of ASTM D2488. 
Describe the consistency of soil in accordance with Table 1 based on soil descriptions in Table to 
3285.202 (24 CFR Part 3285) and Table 5 of ASTM D2488. 
 
 
TABLE 1  Criteria for Describing Soil Consistency 

Soil Grain Size (ASTM 
D2488) 

Criteria 

Course Grain Fine Grain 

Very loose Very Soft Thumb will penetrate soil more than 1 in. 

Loose Soft Thumb will penetrate soil about 1 in. 

Medium 
Dense 

Firm Thumb will indent soil about 1/4 in. 

Very Dense Stiff (hard) Thumb will not indent soil; but readily indented with 
thumbnail 

Very stiff 
(hard) 

Thumbnail will not indent soil 

 
User Note:  See Appendix A for information on soil test methods: torque probe, standard 
penetrometer test (ASTM D1586), and dynamic cone penetrometer. 

 
5.2 6.0 Test Specimen   
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  6.1 Ground Anchor Assemblies 
 
 6.1.1 Each manufacturer or producer shall submit the following information for 
evaluation: 
  6.1.1.1 Engineered drawings and specification of each product including:   
   6.1.1.1.1 Dimensions and specifications on all welds and fasteners. 
   6.1.1.1.2 Dimensions and specifications of all metal or material 
   6. 1.1.1.3 Model number and its location on the ground anchor. 
   6.1.1.1.4 Test data and results, if available. 
 
  6.1.1.2 Necessary products for the installed anchor assembly tests shall be   
 randomly selected by the testing, listing, or certifying entity. 
 
Location and Frequency. Soil group classification, soil torque value or blow count, moisture 
condition, plasticity, and consistency shall be measured in accordance with Section 5.1 at a 
minimum of three sample locations representing the extent of the certification site test area. Soil 
characteristics shall be measured at a depth below ground surface of not greater than the anchor 
helix depth and not less than 2/3rds of the anchor helix depth for each ground anchor depth 
evaluated within the test area. 
 
User Note: For ground anchor assemblies which include stabilizing devices at or near the 
ground surface and tested for lateral resistance, soil characteristics at or near the ground 
surface may better explain variation in anchor lateral load resistance performance. 
 
7.0  Test Requirements 
 
  7.1 Anchor Assembly Testing 
 
 7.1.1 Field tests shall be performed on each anchor assembly installed in a classified soil 
as defined in section 4.0. 
 7.1.2. Field test apparatuses shall be as specified in 5.0 and shall confirm to the testing 
requirements of 8.0. 
 7.1.3. Testing equipment shall be adequate for testing as determined by the testing 
agency. 
 
5.3 Characteristic Soil Classification.  The tested ground anchor assembly’s load resistance 
design value determined in accordance with Section 8.2 shall be associated with the 
characteristic soil classification number in accordance with Table to 3285.202 (24 CFR Part 
3285) as determined by the lowest torque value or blow count, or soil group and consistency, 
whichever results in the higher classification number (weaker soil class) for the certification site. 
Soil classification tests and anchor tests at the certification site shall be conducted under 
conditions of consistent soil moisture content and moisture content shall be representative of 
typical soil moisture conditions. 
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User Note:  For some soils, such as cohesive soil, moisture content can have a significant 
impact on soil classification as well as anchor performance. Caution should be exercised 
to avoid assessing soil classification and anchor performance when site conditions are 
abnormally dry or wet. Also, anchor testing and soil classification should be conducted 
at the same time and under identical soil moisture conditions to avoid bias in associating 
anchor performance with soil classification methods (e.g., torque value or blow count). 

 
 
 
6.0 FIELD TESTING APPARATUS & MEASURING EQUIPMENT 8.0 Field Tests of 
Anchor Assemblies 

  8.1 The soil characteristics at the certification test site shall be identified and recorded 
according to section 4.0.  In addition, the following information shall be recorded at each 
certification test site; date, approximate time, and names of persons conducting  and witnessing 
the anchor assembly tests. 

  8.2 Connection of the testing apparatus to the anchor assembly head shall provide loading 
conditions to the anchor head, similar to actual site conditions.  Adequacy of the connection shall 
be determined by the testing agency or test engineer. 

  8.3 For soil classifications 3, 4a, and 4b, testing shall be performed in the lower 50 percentile 
torque probe value of the soil classification to being tested.  For soil classifications 1 and 2 the 
torque probe value shall not exceed 750 inch-pounds. 

User Note: As a recommend practice, the test rig soil reactions (bearing pads) should not 
be located closer to the center of the anchor assembly (anchor head) than the 
Lesser of D, 4d, or 32 inches where D is the depth of the anchor helix and d is the diameter 
of the anchor helix, both in inches. However, experience with a particular test rig, types of 
anchors, and soil conditions may justify other acceptable dimensional tolerances. 

  8.4 A minimum of 3 tests shall be performed and the result of each test shall meet or exceed 
4,725 pounds pull (3150 x 1.5 factor of safety) in the direction of pull. 

  8.5 Special-purpose anchor assemblies, including those needed to accommodate unique design 
loads identified by manufacturers in their installation instructions, may be certified under section 
8.4 or to more stringent requirements such as higher working loads, more restrictive anchor head 
displacements and/or tested angle limitations. 

  8.6 Angle of Pull. Where the test apparatus configuration results in a changing angle of pull due 
to anchor assembly displacement during a lateral angle pull test, the angle of pull at the Ultimate 
Anchor Load shall be recorded as the load angle for the test. Load angle shall be measured 
relative to the plane of the ground surface and shall be permitted to be rounded to the nearest 5 
degree increment. 

  8.7 Displacement Measurement. Vertical displacement (for all tests) and horizontal 
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Displacement (for lateral angle pull tests) shall be measured relative to the centerline of the test 
apparatus’ connection to the ground anchor assembly (anchor head) and the ground.  A stable 
ground reference point for displacement measurements shall be located independent of the test 
apparatus and not closer to the anchor assembly than the soil reaction points of the test apparatus.  
Displacement measurements shall be taken using a device with not less than 1/8-inch reading 
increments. Measurements shall be permitted to be rounded to the nearest 1/8-inch increment. 
 

  8.8 Anchor Assembly Field Test Methods 

 8.8.1 A anchor assembly shall be tested in accordance with one or more of the assembly 
configurations address in Sections 8.9, 8.10 and 8.11.  Alternate configurations shall be 
acceptable provided test conditions appropriately simulate actual end-use conditions and the as-
tested configuration is address in the manufacturer’s installation instructions.  The as-tested 
configuration of any anchor assembly shall be a condition of the listing or certification.  

 8.8.2 Anchor assemblies designed for multiple connections to the manufactured home 
shall be individually tested as specified in 8.9 and 8.10. 

 .  Where the test apparatus configuration results in a changing angle of pull due to anchor 
assembly displacement during a lateral angle pull test, the angle of pull at the UltimateAnchor

 

 
Load shall be recorded as the load angle for the test. Load angle shall be measured relative to the 
plane of the ground surface and shall be permitted to be rounded to the nearest 5 degree 
increment. 

6.5 Load Measurement. Load measurement devices shall have maximum 50 pounds reading 
increments, shall be calibrated or verified in accordance with ASTM E4 and E74 and shall 
provide an accuracy within +/- 2% of applied load. Measurements shall be permitted to be 
rounded to the nearest 25 pounds. 
 
6.6 Displacement Measurement 
 
. .  A ground anchor assembly shall be tested in accordance with requirements for  one or more 
of the  assembly configurations addressed in Sections 7.1.1, 7.1.2, and 7.1.3. Alternate 
configurations shall be acceptable provided test conditions appropriately simulate actual end-use 
conditions and the as-tested configuration is addressed in the manufacturer’s installation 
instructions. The as-tested configuration of any ground anchor assembly shall be a condition of 
the listing or certification in accordance with this standard.  
 
8.9 7.1.1  Ground Anchor Assembly/Stabilizer Plate Method. 
 
 8.9.1  1 The following ground anchor assembly installation and testing  procedures  shall 
be  consistently applied for  all required tests: 
 
  8.9..1.1  a) the ground anchor shall be installed at an angle of 10 -15 degrees from 
vertical to a depth of one-half (1/2) to two-thirds (2/3) of the anchor length. 

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Font: (Default) Times New
Roman, 12 pt

Formatted: Normal, Space After:  0 pt, Don't
adjust space between Latin and Asian text

Comment [l3]: See MHI proposal Section 8.6 for 
identical language 

Comment [l4]: See MHI proposal  8.7 for 
identical language 

Formatted: Font: (Default) Times New Roman

Comment [l5]: See MHI proposal 8.8.1 for 
virtually  identical language 

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Formatted: Indent: Left:  0"

Formatted: Font: (Default) Times New
Roman, Not Bold

Formatted: Font: (Default) Times New
Roman, Not Bold

Formatted: Font: (Default) Times New Roman

Formatted: Font: (Default) Times New Roman

Page 75 of 99



 

9 
 

  8.9.1.2 b) Aa stabilizer plate shall be driven vertically on the side of the ground 
anchor shaft facing the tensioning equipment three inches from the shaft and the top of the plate 
shall be installed flush with the soil surface or not more than 1inch below the soil surface.  
  8.9.1.3c) theJTthe ground anchor shall be driven to its full depth into the soil with 
the bottom of the anchor head not more than ¾ inch above the stabilizer plate. 
  8.9.1.4 d)  tThe ground anchor head shall be attached to the tensioning equipment 
such that the tension load and displacement can be recorded.  The tensioning equipment shall be 
positioned to load the ground anchor and stabilizer plate at the minimum angle to the test site 
ground surface for which the anchor is being evaluated. 
  User Note:  Additional testing at angles of pull greater than the minimum angle of 
pull may be used to provide design values for specific angles of pull greater than the minimum 
angle for which evaluation is sought. 
  8.9.1.5  e) tThe ground anchor shall be pre-tensioned to 500  sopounds so that the 
anchor shaft contacts the stabilizer plate.   to achieve a maximum tension of 500 pounds applied 
to the anchor head.if the anchor shaft does not come into contact with the stabilizer plate a 
anchor setting load not to exceed 1,000 pounds shall be permitted to be applied and then released 
prior to re-application of the 500-pound pre-tension force. 
  8.9.1.6 The location of the ground anchor head shall be marked after is pre-
tensioned for measuring subsequent movement under test loading. 
 
 g) displacement readings shall be zeroed at the location of the ground anchor head while under 
the 500-pound pre-tension force and then measured simultaneously with increasing load after 
constant displacement of the anchor is initiated by operation of the test apparatus.  
 
 8.9.2  Increase the load throughout the test. The recommended rate of load application 
shall be such that the loading to not less than 4725 pounds is reached in not less than 2 minutes 
form the time the 500 pound pre-tension load is achieved. 
 
  8.107.1.2 Vertical In-Line Ground Anchor Assembly Method. 
    8.10.1  Anchor assembly installation and withdrawal procedures for test purposes shall be 
as follows, and shall be used consistently throughout all tests.  The following ground anchor 
assembly installation and testing  procedures shall be consistently applied for  all required tests: 
  8.10.1.1a) tThe ground anchor shall be installed vertically 
  8.10.1.2b) Tthe ground anchor shall be driven to its full depth into the soil. 
  8.10.1.3c) Tthe ground anchor head shall be attached to the tensioning equipment  
 such that the load and ground anchor head displacement can be recorded. 
  8.10.1.4d) Tthe anchor shall be pulled in line with the ground anchor shaft 
  8.10.1.5e) Tthe ground anchor shall be pre-tensioned to achieve a maximum  
  tension of 500 pounds. applied to the anchor head. 
 
 8.10.2  Increase the load throughout the test.  The recommended rate of load application 
shall be such that the loading to not less than 4725 pounds is reached in not less than 2 minutes 
from the time the 500 pound pre-tension load is achieved.   
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f) displacement readings shall be zeroed at the location of the ground anchor head while under 
the 500-pound pre-tension force and then measured simultaneously with increasing load after 
constant displacement of the anchor is initiated by operation of the test apparatus. 
 
  8.117.1.3  In-Line Ground Anchor Assembly Method.  
  8.11.1  The following gGround anchor assembly installation and withdrawal procedures 
for test purposes testing  procedures shall be used consistently throughout all applied for all 
required tests: 
  8.11.1.1a) Tthe ground anchor shall be installed at an angle from the horizontal 
ground surface at which it is to be rated. 
  8.11.1.2b) Tthe ground anchor shall be driven to its full depth into the soil. 
  8.11.1.3  c) theThe ground anchor head shall be attached to the tensioning 
equipment such that tension and displacement can be recorded. 
  8.11.1.4d) tThe anchor shall be pulled in line with the ground anchor shaft  
  8.11.1.5e) Tthe ground anchor shall be pre-tensioned to create a maximum tension 
500 pounds. applied to the anchor head. 
  8.11.1.6f)The location of the ground anchor shall be marked after it is pre-
tensioned for measuring subsequent movement under test loading. 
 displacement readings shall be zeroed at the location of the ground anchor head while under the 
500-pound pre-tension force and then measured simultaneously with increasing load after 
constant displacement of the anchor is initiated by operation of the test apparatus. 
 
 8.11.2  Increase the load throughout the test.  The recommended rate of load application 
shall be such that the loading to not less than4725 pounds is reached in not less than 2 minutes 
form the time the 500 pre-tension load is achieved. 
 
  8.12 Record the load and displacement, at a minimum of 1000 pound increments of load, such 
that a minimum of five data points will be obtained to determine a load deflection curve.  For 
each datum, the applied load and the ground anchor head displacement shall be recorded.  In 
addition, the load and displacement shall be recorded at the Failure Mode identified in section 
9.1.  It shall be permissible to halt the addition of load at each loading increment for up to 60 
seconds to facilitate taking displacement readings.  The ultimate anchor load of the ground 
anchor assembly and corresponding displacement shall be recorded.  The pre-tension load of 500 
pounds should be included in the 4725 pound ultimate anchor load test.  It shall be permissible to 
interpolate between displacement and load measurements to determine the Ultimate anchor load.   
 

  8.13 All ground anchor assemblies shall be tested to the following: a) failure due to 
displacement of the ground anchor assembly as established in section 9.0, or b) failure of either 
the anchoring equipment or its attachment point to the testing apparatus, or to a minimum of 
4725 pounds (when possible tests should be taken to 6000 pounds to provide additional data but 
this is NOT required)  

 
7.2 Test Repetitions. A minimum of six ground anchor assembly test specimens shall be 
installed for each of the assembly methods of Section 7.1 for which evaluation is desired. 
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7.3 Displacement Rate and Test Duration. A constant displacement rate of no greater than 0.6 
in/min. shall be applied to the ground anchor assembly using a test apparatus in accordance with 
Section 6.0. The UtlimateAnchor
7.4 Load-Deflection Data Collection Load and displacement measurements shall be recorded at 
no greater than 500 pound increments of pull and a minimum of 5 data points shall be recorded 
to define the load-deflection curve extending from the pre-tension load to the Ultimate

 Load shall be achieved in not less than 2 minutes. 

Anchor 
Load or the next load increment beyond the UltimateAnchor Load. Interpolation between 
displacement and load measurements shall be permitted to determine the UltimateAnchor
 

 Load.  

9.0 Failure Criteria 

  9.1 Failure Modes: 

 9.1.1 When the ground anchor head, or its attachment point, displaces 2 inches in the 
vertical direction or 3 inches in the horizontal direction from its pre-tensioned measurement 
position prior to holding a total load of 4725 pounds (including any pretension load). 

 9.1.2 When the ground anchor head, or it attachment point, displaces 2 inches in the 
vertical or horizontal direction from its pre-tensioned measurement position prior to holding a 
total load f 3150 pounds (including any pretension load). 

 9.1.3 When breakage of any component of the ground anchor shaft occurs prior to 
reaching a total load of 4725 pounds. 

 

10.0 Use of Ultimate anchor Loads to Establish the Load Resistance Design Value. 

  10.1 The load resistance design value shall be the lowest ultimate anchor load determined by 
testing, divided by a1.5 factor of safety.  

  10.2   The load resistance design value for each installation method and soil classification shall 
be stated in the ground anchor assembly listing or certification.  An anchor tested in a given soil 
classification number shall not be approved for use in a high soil classification number.  For 
example an anchor tested in soil classification 3 shall not be approved for soil classification 4A 
or 4B unless it is also tested in those soils.  The 500 pound pre-tension is included in the ultimate 
anchor load.   
 
8.0 PERFORMANCE  CRITERIA AND RATING 
 
8.1 UltimateAnchor Load Value. The UltimateAnchor

 

 Load value shall be determined as the lesser 
of the following: 

a) the minimum peak load achieved for all six test repetitions required for each ground 
anchor assembly configuration evaluated. 
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b) the minimum load achieved for all six test repetitions at a maximum vertical 
displacement of 2 inches or a maximum horizontal displacement of 3 inches, whichever 
first occurs during each test. 

 
8.2 Load Resistance Design Value. The ground anchor assembly’s load resistance design value 
(rating or working load) shall be determined by dividing the UltimateAnchor

 

 Load value (Section 
8.1) by the appropriate safety factor from Table 2 corresponding to the method of soil 
characterization used for anchor selection purposes at a given end-use site (see Appendix B)). 
The load resistance design value for each evaluated installation method (see Section 7.1), the 
characteristic soil classification (see Section 5.3), and each method of end-use site soil 
characterization (see Appendix B) shall be stated in the ground anchor assembly’s listing or 
certification. Where the soil moisture condition at the end-use site is saturated within the depth of 
the anchor and the soil is classified by Method 1 in accordance with Table 2 and Appendix B, a 
registered design professional shall certify the anchor load resistance design value and 
installation for use in saturated soil conditions. 

TABLE 2  Safety2 Safety Factors  
Soil Classification Method for End-Use Site 
(Appendix B) 

Safety Factor 

Method 1 – Soil group classification by ASTM 
D2487 or D2488 and consistency 

2.5 

Method 2 – Torque value, blow count, or equal 1.5 

Method 3 – End-use site anchor testing 1.3 

 
8.3 Application of Load Resistance Design Value. The load resistance design value determined 
in accordance with Section 8.2 is intended to be used with 24 CFR 3285.402. Where the load 
resistance design value (working load) is less than 3,150 pounds, the required anchor spacing in 
Tables 1, 2, or 3 of 24 CFR 3285.402 shall be multiplied by a factor equal to the anchor’s load 
resistance design value divided by the standard 3,150-pound anchor working load. Where the 
anchor load resistance design value is greater than 3,150 pounds and the attachment to the 
manufactured home is designed to meet or exceed an anchor load resistance design value, the 
anchor spacing required in Tables 1, 2, and 3 of 24 CFR 3285.402 shall be permitted to be 
multiplied by a factor equal to the anchor’s load resistance design value divided by the standard 
3,150-pound anchor working load. For applications other than 24 CFR 3285.402, the ground 
anchor shall be used in accordance with an approved design and the ground anchor 
manufacturer’s recommendations. 
 
 
11.09.0  TEST REPORT 
 
  11/19.1 Minimum Reporting Requirements. Thethe test report to support the listing or 
certification for each ground anchor assembly tested shall include all conditions of use including 
the following: 
 11.1.1 1 aA copy of all test data accumulated during the testing.; 
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 11.1.22 Tthe soil characteristics and methods for determining soil  characteristics for 
 each type of soil for which the ground anchoring assembly was evaluated; 
 11.1.3 Tthe model of the ground anchor assembly tested. 
 11.1.4 theThe ground anchor assembly test method used 
 11.1. .5 detaileddetailed drawings including all dimensions of the ground 
anchorassemblyanchor assembly and its  components. 
 11.1.6...6 methodmethod of installation at the test site. 
 11.1.7...7 dDate of installation and date of testing.; 
 11.1.8...8 lLocation of the test site. 
 11.1.9...9 tTest equipment used. 
 11.0 11.1.10 for each anchor specimen tested:  for each load increment the load in pounds 
 and resultant displacements in inches in chart or graph form.the load resistance value in 
pounds exerted and resultantdisplacement in inches for each ground anchor assembly test; 
 11.1.11 thethe load resistance design value determined in accordance with10.1 
 11.1.12 dDescription of the stabilizer plate used in each ground anchor 
assembly/stabilizer  plate test, including the manufacturer. 
 11.1.13 aAngles for installation.; 
 11.1.14 eEmbedment depth of the ground anchor assembly.; 
 11.1.15 thethe application and orientation of the applied load.; 
 11.1.16...16 dDescription ofescribe the mode and location of failure for each ground 
anchor assembly tested.; 
.17 observation of weather conditions; 
 11.1....1817 Nname and signature of the nationally recognized testing agency, or 
registered professional engineer certifying the testing and evaluation.. 
 
  11.2...2 Approved Ground Anchor Assemblies 
 11.2.1.1 Each manufacturer or producer shall provide the following information with 
each shipment of ground anchor assemblies for  approved for use of ground anchor assemblies. 
  11.2.1.1 1 dDrawings showing ground anchor installation.; 
  11.2.1..2 Specifications for the ground anchor assembly including: 
   11.2.1.2.1 Soils classifications  listed for use.; 
   11.2.1.2.2working. Working loads for the anchor assembly in classified 
soils. 
   11.2.1.2. .3 mModel number and its location.; 
   11.2.1.2.4.4 iInstructions for use including pre-tensioning; and, 
   11.2.1.2..5 aApproved angles for installation. 
 
.3 The above information, including the listing or certification documentation for the ground 
anchor assembly, shall be used by the installer to verify appropriate anchor size and rating prior 
to installation and such information shall be made available by the installer for inspection at the 
installation (end-use) site. 
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APPENDIX A 

 
Soil Test Methods 

 
 
 
Torque Probe Method for determining soil classification – One manner to identify the soil type 
or classification is through the use of a tool referred to as a soil test torque probe kit.  This kit 
contains a 5-foot long steel earth-probe rod, with a helix at the end.  It resembles a wood-boring 
bit on a larger scale.  The tip of the probe is inserted as deep as the bottom helix of the ground 
anchor assembly that is being considered for installation.    
This kit contains a 5-foot long steel earth-probe rod, with a helix at the end. It resembles a wood-
boring bit on a larger scale. The tip of the probe is inserted as deep as the bottom helix of the 
ground anchor assembly that is being considered for installation. The torque wrench is placed on 
the top of the probe. The torque wrench is placed on the top of the probe. 
 
The torque wrench is used to rotate the probe steadily as one can read the scale on the torque 
wrench.  If the torques wrench reads 551 inch-pounds or greater, then a Class 2 soil is present 
according to the Table to 24 CFR 3285.202(a)(3).  A Class 3 soil is from 351 to 550 inch-
pounds.  A Class 4A soil is from 276 to 350 inch-pounds, and a Class 4B soil is from 175 to 275 
inch-pounds.  When the torque wrench reading is below 175 inch-pounds, a professional 
engineer should be consulted. 
 
 
Most ground anchor assembly manufacturers provide a chart of the ground anchor types they 
recommend according to the torque readings determine by the torque probe.   
Standard Penetration Test (SPT) – As stated in ASTM D1586, the SPT method “is used 
extensively in a great variety of geotechnical exploration projects. Many local correlations and 
widely published correlations which relate blow count, or N-value, and the engineering behavior 
of earthworks and foundations are available.” This method is also used to establish soil classes in 
accordance with the Table to 3285.202 (24 CFR Part 3285). For additional information on the 
SPT method, refer to ASTM D1586 (www.astm.org

 

). relevant geotechnical literature, and test 
equipment manufacturer information. 

Dynamic Cone Penetrometer (DCP) – This soil test method is similar to the SPT method, but 
uses a smaller more portable probe and is generally considered ideal for efficiently assessing 
shallow sub-soil conditions (up to 10-foot depth). Most DCP manufacturers provide correlations 
to the SPT method blow count, or N-value. The DCP method has also been correlated to the 
torque probe method. A study conducted by HUD in support of developing this standard has also 
shown that the DCP can provide an equivalent or better correlation to ground anchor 
performance than the torque probe or SPT methods. For additional information on the DCP 
method, refer to the relevant geotechnical literature and test equipment manufacturer 
information. 
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APPENDIX B 
 
Soil Characterization at End-Use Sites for Ground Anchor Assembly Selection  
 
As indicated in Section 8.2 and Table 2 of this standard, the method of classifying a soil at an 
end-use site impacts the safety factor used to determine load resistance design values for ground 
anchors. The safety factors account for uncertainties in anchor performance at a given end-use 
site due to the method by which soil is characterized for anchor selection purposes. The 
relationship of safety factor magnitude to soil characterization method ensures a consistent level 
of reliability is achieved for the method of soil characterization used at an end-use site for anchor 
selection purposes. Consequently, using a more reliable method of soil characterization at an 
end-use site results in a more efficient ground anchor design, and vice versa. 
 
The three methods of end-use site soil classification in order of increasing reliability are 
described as follows: 
 
Method 1 – Soil is classified in accordance with classification numbers of Table to 3285.202 
using a soil group (particle size) classification in accordance with ASTM D2487 or ASTM 
D2488 (visual-manual procedure) and consistency in accordance with Table 1 of this standard. 
Soil group classification and consistency shall be based on a representative sample for a single 
site taken at a depth below ground surface of not greater than the ground anchor helix depth and 
not less than 2/3rds the anchor helix depth. Where multiple sites in close proximity are 
characterized together, a minimum of three evenly distributed soil group classifications shall be 
conducted and the soil group and consistency associated with the greatest (weakest) soil 
classification number of Table to 3285.202 shall be used for selection of a ground anchor 
assembly certified in accordance with this standard. 
 
Method 2 – Soil is classified in accordance with classification numbers of Table to 3285.202 (24 
CFR Part 3285) using torque probe value or blow count (ASTM D1586 or dynamic cone 
penetrometer) corresponding to a depth below ground of not less than 2/3rds the anchor helix 
depth nor greater than the anchor helix depth. For soils with a medium or high plasticity 
(cohesive soil) as determined in accordance with Section 14.5 and Table 11 of ASTM D2488, 
soil classification using torque probe or blow count at depths of less than 4 feet shall be required 
to be conducted at a typical soil moisture condition for the end-use site or, for abnormally dry 
conditions, the soil class determined shall be adjusted to the next greater classification number 
reported in the Table to 2385.202. For single sites, a minimum of three torque probe values or 
blow counts shall be averaged for measurements evenly distributed over the spatial extent of the 
proposed anchorage layout.  Where multiple sites in close proximity are characterized, a 
minimum of six measurements shall be conducted and distributed evenly over the multiple site 
area; the lowest three values shall be averaged. 
 
Method 3 – The ground anchor assembly is tested and a site-specific anchor load resistance 
design value for the end-use site is determined in accordance with this standard. The required six 
tests shall be evenly distributed over the spatial extent of the proposed end-use site (including 
multiple sites if applicable). For soils with a medium or high plasticity (cohesive soil) as 
determined in accordance with Section 14.5 and Table 11 of ASTM D2488, site-specific anchor 
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tests for anchors installed at less than a 4-foot depth or for anchors using a lateral stabilizing 
device at or near the soil surface shall be conducted at soil moisture conditions considered to be 
normal for the site. Formatted: Font: (Default) Times New Roman
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STANDARD TEST METHODS FOR ESTABLISHING LOAD RESISTANCE DESIGN... Page 1 of 15

Subject: HUD Ground Anchor Proposal with MHI GATF Proposed Changes 02 23 11

STANDARD TEST METHODS AND PERFORMANCE REQUIREMENTS FOR
ESTABLISHING LOAD RESISTANCE DESIGN VALUES OF GROUND ANCHOR
ASSEMBLIES USED FOR MANUFACTURED HOME INSTALLATIONS

1.0 SCOPE

.1 These testing procedures provide This standard provides astandard test methods and performance
requirements for establishing both ultimate loads and load resistance design values (working anchor
loads) to enable andthat will simplify the ground anchor assembly selection process and improve the
effectiveness of anchoring systems.

.2 Each assembly or component of a ground anchor assembly shall be tested by the methods that
followcvaluatcd in accordance with this standard shall be considered and therefore be -suitable, as listed
or certified for installation in an appropriately classified soil, for installation of manufactured homes.-ort

LIICCI SuTT.

.3 To secure approval of ground anchor assembly products and components, ground anchor
manufacturers shall have their products tested and listed by a nationally recognized testing laboratory, or,
tested and certified by an independent registered professional engineer in accordance with this standard.

.4 The testing laboratory or independent registered engineer shall be free from any conflict of interest
from the product manufacturer and the product manufacturer's affiliates.

2.0 REFERENCE DOCUMENTS

.1 ASTM D1586-08a;1999 Test Method for Penetration Test and Split-Barrel Samplings of Soil, West
Conshohocken, PA

9 A^TM n?jJR7-10 .̂tanrbrH Purtir.- f.-.r rintmifi.-atinn .-if ^niltt fnr Fnginrrrino Piimj-.irn fTTnifirrl.Z. .T~1.L7 i L \Jy Oil LdULl^V JL\JL V^ldOOl AlV^Ctl.lV/11 \Ji OWllO i\JL ijlltilUV^l Illti 1 CUL7\J3t'a TA_^1,

Classification System), West Conshohocken, PA ASTMD3953-1997, Specification for Strapping, Flat
Steel, and Seals, West Conshonocken, PA.3

.j. VitI3 *c*9 1 UlCclCiOlTv./! kjtVliJ ^ V l£

West Conshohocken, PA Manufactured Home Construction and Safety Standards, 24CFR Part 3280,
Department of Housing and Urban Development (HUD), Washington, D.C.

.4 Model Manufactured Home Installation Standards, 24 CFRR, Part 3285, Department of Housing and
Urban Development, (HUD), and Washington, D.C. ASTM D3953-07a, Specification for Strapping, Flat
Steel, and Seals, West Conshohocken, PA

c. A 0.TM Fl-OOfl Prartirr fnr Frvrrr Vrrifij-Atirin nf Tritina Marhinrg Wrut rV.nghnhj-i.-l-rn PA..^ r~\.\j rivx j_>"T~v/^a.9 i. i civ 11 w AV_/I A'\/IV& v ^/nxivci.Liv^i.1 \JL itjinig iviciviiiiivc5; w woi v^-v^iuiivJiiv^iwii, i n.

7 Mnniifaj-tiirrH TTrim.- rnn^tmrtinn nn.H ^.afrtu ^.tnn.-brrlg ?jl PFT7 Pnrt ??RO TVnJirtmmt nf TTmming. / 1 VAMJ.1 WACIA^IUIWI X JLV/111V N^WllOU ViX/lJLWll CllIU- LJCt-LVtJ' U IClllU-UX U.i3? Z-^ \-sJL XV ± di t ^X-tJV/? iW LfCtl U11V111 \JL L J.V/Ui>J.J.l^
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and Urban Development (HUD), Washington, DC
IVIOQCI IVJaHUlctCvCuCCr 1 lOIHv J tia.lla.tl Oil ijtcUlClctrClS jLf^r î l'lv 1 cUT /̂̂ -TJ^^TL^Cpcil̂ jBdlv Ol 1 lOUSltig, cUld vJiC/c

UC V CiOplTidT L 1 LJ JLxJ^iT' tlSiUTigTOlT.,

3.0 DEFINITIONS

.1 Allowable Deflection Limits: Criteria establishing the maximum amount of displacement of a material,
assembly or component under load. Anchoring equipment • see model installation standard, 24 CfR Part

*
J2.UJ.

.2 Anchoring Anchor: A specific anchoring assembly device designed to transfer home anchoring loads
to the ground. System • sec model installation standard, 24 CFR Part 3285.

.3 Anchor Assembly: Any device or other means designed to transfer anchoring loads to the ground.
TVCFTft^pf cu ~ wncn usctrTTi c ounce LI on Vvitn u.nv rriciccTTciT^ 3.|3pii<iricCj or tonstruciioii? ixtttins coiTipiVjTig

rn^^^^^^rt^^nr^^^^^^n cn^^^^Tc^TcC ^m^r ^nrrcincnvTiTTccn nTCvCTTj^rnnrt^T^T

.4 Anchoring Equipment: Ties, straps, cables, turnbuckles, chains, and other approved components,
including tensioning devices that are used to secure a manufactured hoe to anchor
assemblies.Ccrtification Site — a site used for the purpose of ground anchor assembly qualification

TngiT CCOPCIfl P"»vtTiTtl itTTTTidTTT

.5 Anchoring System: A combination of anchoring equipment and anchor assemblies that will, when
properly designed and installed, resist the uplift, overturning, and lateral forces on the manufactured
home and on its support and foundation system. Cohesive Soil • a soil with sufficient clay content to

rUCT lyviiT?! TOtSt^'ivvCL^T^rTJTi LwTjct irtynTOTCrC'trw'rTOTtt

i/oiii TnfCcitri c*v»TtTtn JiTgt^jTTiftOTSTtJittO'iiTdii'Syr

.6 Certification Test Site: A site used for the purpose of anchor assembly qualification testing in
accordance with this documentCnd-use Site - see definition for ''site".

.7 Cohesive Soil: A soil with sufficient clay content to exhibit substantial plastic behavior when moist or
wet (i.e., able to be readily molded or rolled into a 1/8 -inch thread at a wide range of moisture
conLGnTSj. o I otJiivirfliCrTOr^ Ttjt^^ d c vi ct^Lrcstg
to tnc round.

TT!iTvi7OlT»!SSt3W1Wjr"*̂ Îi"y tlC VlCvv1! OtiiCT UlCcillS dCSl̂ nCti lO II STCl̂ clilCiiOrTlT^ îOclvl* liTtHC

ground.

.89 Ground Anchor Manufacturer - any person or company engaged in manufacturing and/or importing
ground anchor assemblies.

.9*9 Installation Standards ~- Reasonable specifications for the installation of a new manufactured
home, at the place of occupancy, to ensure proper sitting; the joining of all sections of the home; and
the installation of stabilization support or anchoring systems (See model installation standard, 24 CFR
Part 3285.5)

2/26/2011
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manufactured home.

. TZTTviSTCtnfl'i^^CTi CTlCt^ îT 1U.QCC1 1 ETuTTSilCCl O^jrcTTiclTlOriEtriViCCogllilZCCl tCS jTcnjOTAlOl^'j

iCjy, 'OrvTilGi 3r^clH5ZciTlOIl C/OIlCCnTCQ. vViuT^WnOQllvT C V cttTlnTTO'iT^i.l j.a I ijTclillTJrHriS pCT Iv/dl v-

tion OI TOuUCuOn OI J TCQ C^mpmclli OF liittlCllillS., cUid VvTlOSC J ,111̂  STu.l£/S~ulclT ClUlCr tflC

lTlctS" OCCH 1C S TCCTcuiCt lOTJnCrjt
in n nnr.~ifi.-rl mjinnrr ^rr nlun ?Jl PFT7 Pnrt ^^R^i ^111 a OJ-/WI.LIVU. xnctiuivi . ijyw CAULJ -̂̂  \_^JL xv A cti t ^z,<u^/.^.

.lOW Load Resistance Design Value: - tThe rated load capacity (working anchor load) in pounds of the
ground anchor, determined for a ground anchor by dividing the Ultimato

Anchor Load by a safety1 factor;

iTwkj'vCTioii t^Sr

.114 Manufactured Home - see 24 CFR 3280.2.

.\25Manufacturer: any person engaged in manufacturing or assembling manufactured homes, including
any person engaged in importing manufactured homes for resale.

.13 Non-cohesive Soil (cohcsionlcsscohesion less soil): - Sand, gravel, and similar soils that are
predominantly granular and lack a sufficient quantity of fine, clay-sized particles to exhibit plastic
behavior of cohesive soil as defined in this section, when moist or wet (i.e., cannot be rolled into a 1/0"
diameter thread when moistened).
.146 Registered Engineer or Architect - See 24 CFR 3280.2.

.157 Site-:- aAn area of land that a manufactured home or structure is installed upon.

.16$ Stabilizing Devices Devices:' aAll components of the anchoring and support system such as piers,
footings, ties, anchoring equipment, ground anchor assemblies, and any other equipment which supports
the manufactured home and secures it to the ground.

.17 State : Any one of the United States, the District of Columbia, the Commonwealth of Puerto Rico,
Guam, The Virgin Islands, and the American Samoa.

.18 Tie: Strap, cable, or securing device used to connect the manufactured home to ground anchor
assemblies.

.19 Ultimate an ch jr Ultimate ancfjor Load: The lower of either the highest load achieved during an

individual test prior to failure due to exceeding displacement limits, or, the load at failure of the
anchoring equipment or its attachment point to the testing apparatus, the lowest maximum load
achieved by testing six identical anchor installations where maximum load may be limited by ground

IrTTIiCTtt [TiLircJ^Oi'^CI TOTTl 5Ttn5pTcrtCi^ii CS^T" "**"
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4.0 Determination of Soil Classification EVALUATION PROCEDURE

4.1 General Description of Soil Classification

4.1.1 The general description of soil classification shall be permitted by the use of Table n
24 CFR §3285.202.

4.2 Standards for Identification of Soil and Soil Classification

4.2.1. The soil test torque robe method shall be used at the certification test site for soil
classification See Appendix A for additional information on the soil test torque probe method. See also
24 CFR §3282,202. At a minimum the soil test torque probe shall be used at three sample locations
representative of the extent of the certification site test area. Soil characteristics shall be measured at a
depth below ground surface of not greater than the anchor helix depth and not less than 2/3rds of the
anchor helix depth for each ground anchor depth evaluated within the test area. The lowest torque
probe value resulting in the highest soil classification number shall be used.

. Ground anchor assemblies shall be selected for testing in accordance with Section 4.2. A certification
{TCS1 JTTwailctl 1 ijvittdi [TTCCTclntr SOI 13 CflcITclCTCi 1 ZC d ilTtlCCorQtirrC^Yvl u 1 k5CvTTOlx^T. \) . L/cMl̂ ^crTC'ST '"clppclIciTCIo

[iT^^C'CjOTpllT CdH FrvlTI rwTT/^j^PO tTajTCnO'icrS1 /ITvS SnctTl TvCi

and tc3tcd at the test site in accordance with Section 7.0. The Ultimate . ^ Load for the tested ground
TTnCnv

ci^T^^nn FTcC^o^^^n in^'tsnzin ̂ ^tncrc^T nt^cm rtCtStTictTzriTrctccv^rCiti^iCA^ifvzTniJtCTi' ^^^^^~ Envm?5ccnTyw^^^^^Fx rnt
3. lOcivl FCSlSwlliCC QCSl^li vcilU.C 111 ctCCOiuallCC vVlUl CyCtLlOIl (5.Z*. IvCpOr .111̂  iCtJU.liCliidll[3 aiC SiuTCu 111
°..-rtir.n 0 0UWVtlV/11 >^.V/.

4.*3 Classification in Non-Cohesive Soils.
4.3.1 Ground anchor assemblies shall be tested and listed or certified, and labeled for use in

non-cohesive soil. Additionally, ground anchor assemblies shall be permitted to be tested, listed or
certified, and labeled for use in cohesive soil.

kj^ClCCTlOu OI J. CS'FiS'ptCBuTldlS* .A. rCprCSCrltciTiV"G ScUnplG OI HCCCSS3lrî 1'1prOlCFtlCtS lOi iilC fCvjttiTGtr

grOtWiCrciinviTOr a.sscnn?TVtCSr 'Snctn DC rcCncrO'ffliT'lSCiCCTCQ. oy vn^TCSrffi^? 11 ^nTg^^oi^tcnTTyTi'T^^^iT ITJ^T
/nr̂ nUCC^̂ ^Cr r^TJ??^i tTR^T^T?J^^vi

selected product. Tlic engineered drawings and specifications shall include the following:

^TMTCTO?J cnc*ink!>Tc^TCP!^x r i c t j i t
.4., illTttcnSlOriS 3.110. SpCClIlCfl-tlOrlS OI all AliCtclI Ol iiiclT.Cilcll.

.3 model number and its location o»4hc ground anchor.

.4 test data and results, if available.

5.0 Field Testing Apparatus DETERMINATION OF SOIL CHARACTERISTICS TOR GROUND ANCHOR
ASSEMBLY LISTING AND CERTIFICATION

5.1 Field Tests of the Installed Ground Anchor Assemblies
5.1.1. Field tests shall be conducted to establish the load resistance design value of installed

ground anchor assemblies for the soil characteristics determined in Section 4.0.
5.1. 2 The testing equipment for conduction testes to list or certify a round anchor assembly for

use in a classified soil shall be capable of meeting the requirements of Section 8.0 as determined by the
testing agency.
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5.1.3 The testing equipment shall be calibrated to meet the testing requirements of Section 8.0
as determined by the testing agency.

ZSaJ. 3 ASIC 1-x.COlllrWlTClTlS* oOll ell iflC CCiT LTlCuTlOIl SltC Sfl3.ll DC C13.S3LI.1CCI Hi aCCOFClxiriCC VvliiT Clcl.SSlIlCclT.lOn.

rmmhrrn in Tjihlr tn l?fK ?H? /?J. PFTC Pjirt ^?R^ imina tnrniir nrnhr v^liir s\r hint*.- rniint ( A^TMiiuiiiui'ih} 11 i <A.\J\\S iv ~J^.u,/..£.v/z. I^T \_^i; iv JL cut \j£*u\jj uoinj^ ix/i/uuc- LJL\J\J^ v ai u\^ v/i L/IVJW wuiit. ^j~vo JLJ.VJL

u~f*ju w^^ ^^^^c^^^Tr^^^^n ̂ S^^^Ti^^^^^^^^^^ ^̂ v̂ Cl̂ ^̂ n̂̂  rt̂ c^^Ct̂ /̂̂ ^n^^^R^n ^̂ ^̂ T̂̂ n̂ ^̂ ^̂ &̂ u v* \JL

iiv VciiuCcF^t»ttCTTcis iiic uvrtcnTiTv cone pcricirOiiiC'tcr5 sri«ii oc L/cniiincci 3.S ci niCcuis ror son
accordance with Table to 3285.202. IB addition, the followin

Soil group (pai'tkle. size.) daAMficalion in accoi-dancc with A8TM D2487 01- AGTM D2488.

10.5 and Table 3 of ASTM D2488.
Describe the soil lasticit

TST^^OTrvV C t 3.V TI C tllliC OI TCSTLrig 111 a-CCOrClSnCvvTriT] ikSCCr

lastic, low, medium, or hih in accordance with Section 14.5 and,
Table 11 of ASTM D2488.
T7CScrti?tilT^vOiT5nrSTCnv i "Mi ciccorciciricc Witii i U.DIC i Dciscc iT'TlCSCTTi.TTTDiTSrilTT^rOl̂ LO'OW11 111

3285.202 (24 CFR Pait 3285) ami Table 5 of AGTM D2488.

?- "y f JIT* * , . - * . . - , ! , ^-r- *-?>"<-j"-t~t£>jf<!^ ^f JJ~T"*' ^7tT^^ *"^T"TTT"*"

Soil Grain Size (ASTM D2488)

v vi y iw/jv/

Loose
M Hiiim Pi -ncTVTVtrmiTT IZ/tTTiSt

•\r rVncri

I-" X~l

\rrn- Brtft
V *^*^ LjUll

3Olt

rnnT
CH.I.CP/-1- J\

x-> -A

TViiimk ii ill i-i/-il/-ti-nt/- cr-ii! mj-vrr- tlinn 1 iTiTTTTTTT vvTTT TTtTTUTrcTrv ov/xi ili\jl w lllcllj

•n i -11 A i -i i_ ^ i •

— :n '- - 'i i ± 1

TlniimVi iit-ill n^t inH/-i-it onil- Kut i-j nHili- in-trntrHrTTtTCTTC L^vmr rrtrr TnnvrrTT m\TvTTTvu

T̂ l. 1 *1 *11

n-itVl

r,rirjr .V.il^j "jj Jnn^-ii.7/-i- A f.\> fiilCu/ii.!//.!!! .^n c.n'7 tstt tn^fh.i.^^ t.ii.mj^ ni.T,h^ st.nt.l.ii.}l^/i3tf J T ty* C . UCC S~LL/LS&rHAlA, J~LJVf HIJ\J1 11HAll\Jtl \JTl *3'L/£'f <CJ* fff C'f f f l/UJ . ti/? t^Mt ^//^ L/t/C, JtW/'fWWf W

penetrometer test {ASTMDl586), and dynamic cone penetmnwter.

53-6.0 Test Specimen

6.1 Ground Anchor Assemblies

6.1.1 Each manufacturer or producer shall submit the following information for evaluation:
6.1.1.1 Engineered drawings and specification of each product including:

6.1.1.1.1 Dimensions and specifications on all welds and fasteners.
6.1.1.1.2 Dimensions and specifications of all metal or material
6.1.1.1.3 Model number and its location on the ground anchor.
6.1.1.1.4 Test data and results, if available.

6.1.1.2 Necessary products for the installed anchor assembly tests shall be
randomly selected by the testing, listing, or certifying entity.

Location and Frequency [11]. Soil group classification, soil torque value or blow count, moisture
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con iTTOiT^jjTciSTTCiTjf^^cnTCr^vinsi STcncy 3 nftrrnDC T 'aSttrCci ill d.ccorciciiTCC'̂ viLri ij'CCilori z^^ictTttTT FuTiiiiujn 01
three sample locations representing the extent of the certification site test area. Soil characteristics shall
1?vTlTC8STljrCtl clT a QCplI L DCiO vV grOTJnCiStiria.vC Ol IlOt "gfOctlCi uictfl illC ctxivnOT "IlCliX^ICptli cinCijTOi 1CS' TlTctn

TJ'r '̂TCty'v'rTtTC cUiCnOr iiCiT5v dCj3U.i ICVF Cu-Cfl £XvVbUlv»cuTCAOT dCptiT ̂  V tHUtlTC d: VvlTrilTTTiTC tCSicffCoT

Thsr .V.ilV F.i.1 Ji.yjit.1 .TII. 7i.ii .7rtviii/i7rVc uihJ.-Ji iu.-Ju.fa rl'.iAi/jrriu ./.iwj.vr .7f .^J n^.i. //.^ Jj.u.jj .\-/i3t/ J Vl/*t . M. \Ji gf ISUrll&ltrHsmSf WJi3CAf*t/*fC- J wrtfisft *f*H«Wt dUAUlll^ltl^ MCKj^CO W( I// T?Cl*7 t/*C ^/ l/M/(t

,

hsttsr jvn/.Tin ij.in7.nri.-iii rn .m.-/i.^i J.^fjr.Ti! l.^.i.l i -JC/H'.TIJI .-j HJI iC^j JII .TII . ̂ -c^v/yiwff/ Kt4f iLttusri in wriisfHsr fwtc/1 wt ti/ww ? Ci3*i>t w/'/cc L/cr/urrrtLtritsK,.

7.0 Test Requirements

7. 1 Anchor Assembly Testing

7.1.1 Field tests shall be performed on each anchor assembly installed in a classified soil as
defined in section 4.0.

7.1.2. Field test apparatuses shall be as specified in 5.0 and shall confirm to the testing
requirements of 8.0.

7.1.3. Testing equipment shall be adequate for testing as determined by the testing agency.

5.3 Characteristic Soil Classification [1 2] . The tested ground anchor asscmbly?5 load resistance design
vcH TJT3LJ TaTcCTvvITi

ITTwi ITOTMUCT a CCO I iCcTnTITi O J/.o^TZ'UZ. ^<L^T v-1 ii"raT^^J^-o.j/ o CTcT D y tl

TOvvc. 5itJTTtiraTTjt» Dlwvv^OUriL, w* Jl grOTJ|J"c STWTCy, \n/iVi WXrW TlTTTiiTglTPr

classification number (weaker soil class) for the certification site. 5oil classification teats and anchor
JiiSiTt^ Tjt^l lotfCi CTunr jCitOiiCnTTO'ii F™OT"tO1i?! STdi nftOTSTurt TTOIiTCn

Ano nicusturt contcnT srrotriiWT^cpTcscntflLivt OT typicfli"sott™n^oi3turft conditrons.

nToTJiy ^^^*7 C/̂ jTF^n 3tTl^^^^^*C ^TTy t̂l

.111 r.̂ r'7 .-Liftift.-.rti.iit .TC U.-J/7 .TF .TII.-/I.II- njrlCij JH.TII. j r'.TirfF.^n ili.iisl.-j hs jy^r.-/rj./ f.i .TI;.^/./urfjistt ^iL4J&ij HsLimsrt t*ij » t i*ij t-4/*i^/*iy/ j.f^'ij\sF ITHAII\*H,, \-/wwinsfi i3ffisitttst t/c c-^vt^ ^fjc-n (iy wviytt^

.ti-i jfrjju i.u? . /.in.'r?. .if/.^ii .mi.-/ .TII.- /i.ii- nji-<CT,rjii.7ii.-j u;/uii riV^ . .^u.JfV/.T.iir .i.v ..A...U Jii. . / / . . ./ru .irMJi>C''Jt>*r«ir i3i/** H^C4Ji3ty iC-W* tl/f f 14/114 L4fHsfttSf LfVZI JUt Iftt&fHsC- WH^Il J f f C t-L/f lltllUJftd Ml C Wt/TIL/f IftLttt-V W K " C/7"

^l;Jlt ^f/r.i .7ii.-/i.ir fj cfi'm .TIII./ r.^rV . /.Trr/ff.-.Tf/.T.ji sh.^vJ.1 h^ .-.iii.-Iij.-ts.l .it tJis c.7»u f/in^- .7ii./ ij»./rrKC*. yi*oiy, iffiisfHsr' tcjJ*/'*^ c*rfi* i3iyt* t^twjjfy fH4t*f ff om/MrMT/o nyf/t^wntw wt ;/*c- L>c*/ftc. (//r*c C4f(c* frtr^uc-r

'T&CrTTTCCti^lG'tfTlnlOtSTtfi'cmiCGfTCffTTO^S^t^} CW&tCtUldS ^^f^fSS^t^UffffS^ dfTCsft&f^iyCT^T&iflTCtftCtsn^fMjt&t*

r/.TjrrT'tf.-.Tjf/.^ii fiiJf/i.-L,fr /^ a f.^r.Ttfj^ ij,-/uj .T.J A/.TU; . . .ujirlt-fL4Ji3iyf L'Ul IL/fl II ',IFHJLA& ^ C.g. , <L/r W MC k'Mf MC LXf Ul\J W is \J LfTft/ .

6.0 FIELD TESTING APPARATUS A MEASURING EQUIPMENT 8.0 Field Tests of Anchor
Assemblies

8.1 The soil characteristics at the certification test site shall be identified and recorded according to section 4.0. In addition, the following information
shall be recorded at each certification test site; date, approximate time, and names of persons conducting and witnessing the anchor assembly tests.

8.2 Connection of the testing apparatus to the anchor assembly head shall provide loading conditions to the anchor head, similar to actual site conditions.
Adequacy of the connection shall be determined by the testing agency or test engineer.

8.3 For soil classifications 3,4a, and 4b, testing shall be performed in the lower 50 percentile torque probe value of the soil classification to being tested.
For soil classifications 1 and 2 the torque probe value shall not exceed 750 inch-pounds.

User Note: As a recommend practice, the test rig soil reactions (bearing pads) should not be
located closer to the center of the anchor assembly (anchor head) than the
LeSSer of D, 4d, or 32 inches where D is the depth of the anchor helix and d is the diameter
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of the anchor helix, both in inches. However, experience with a particular test rig, types of anchors, and
soil conditions may justify other acceptable dimensional tolerances.

8.4 A minimum of 3 tests shall be performed and the result of each test shall meet or exceed 4,725 pounds pull (3150 x 1.5 factor of safety) in the
direction of pull.

o.5 Special-purpose anchor assemblies, including those needed to accommodate unique design loads identified by manufacturers in their
installation instructions, may be certified under section 8.4 or to more stringent requirements such as higher working loads, more restrictive anchor head
displacements and/or tested angle limitations.

O.O Angle of Pull. Where the test apparatus configuration results in a changing angle of pull due to anchor assembly displacement during a

lateral angle pull test, the angle of pull at the Ultimate Anchor Load shall be recorded as the load angle for the test. Load angle shall be measured
relative to the plane of the ground surface and shall be permitted to be rounded to the nearest 5 degree increment.

8.7 Displacement Measurement. Vertical displacement (for all tests) and horizontal

Displacement (for lateral angle pull tests) shall be measured relative to the centerline of the test apparatus' connection to the ground anchor
assembly (anchor head) and the ground. A stable ground reference point for displacement measurements shall be located independent of the test
apparatus and not closer to the anchor assembly than the soil reaction points of the test apparatus. Displacement measurements shall be taken using a
device with not less than 1/8-inch reading increments. Measurements shall be permitted to be rounded to the nearest 1/8-inch increment.

8.8 Anchor Assembly Field Test Methods

8.8.1 A anchor assembly shall be tested in accordance with one or more of the assembly configurations address in Sections 8.9, 8.10 and 8.11.
Alternate configurations shall be acceptable provided test conditions appropriately simulate actual end-use conditions and the as-tested configuration is

address in the manufacturer s installation instructions. The as-tested configuration of any anchor assembly shall be a condition of the listing or
certification.

8.8.2 Anchor assemblies designed for multiple connections to the manufactured home shall be individually tested as specified in 8.9 and 8.10.

j_i.3j •"""TnrTTCreineiCiSTciTypcirciri KrtwijiigLirciTiOiTTcSTtiT 'TiTc4^ncii5SiiTficin2TC"^?Ti'pTriiiciAiCiOcinCijOicii5i5Cii 5ij'
displacement during a lateral angle pull test, the angle of pull at the Ultimate.. Load shall be

rCCwTClvCrttjiJlC loftdtHiigTC rOr"TnttGSl. tTwcttrtHjIgrC 3J13.1.rT?tTTiC3.Surc€rTrCla.T.lV"C IvTTjTwjWcrttC OI"TiT^T?rOTJjTt*

iStJTTZtCt' u.ilt Qd.ll DC pCmiinCvl TO DC 1O untie Q. lO tflC ITCcirCST 3 QC^rCwTjTGrCjMvriT.

W»^^EllWK*iVlt«ISttrCllLiCiI'T»r t/Otit*TMlC8StJrCij5CTlT^lCVICCS SJj.cttrHfl.VC lliclXilTttJin ~r\J CK/XliiCryTCctCliilS iFiviviiit/jn

shall be calibrated or verified in accordance with ASTM E4 and E74 and shall provide an accuracy within
rnctn m^^rPTTCci? TPCTTTTTTTT' ^pt^Tj*^nr -TTccn ™mrjr tTTTvT\m~~r tnt^ncctrcTJis^^^T^n.mci?^

6.6 Displacement Mcasurcmcnt[14}

l^i Dj • • ./^^^^i^TinticnTcnOi^ctSijCiBtW^r^o vS/iTiTj/Cortjiirciiicii rTfoi^^jnc or iHOiC on
assembly configurations addressed in Sections 7.1.1, 7.1.2, and 7.1.3. Alternate configurations shall be
cicccpTctoic provicicci icsi conditions cippropiifl.TCij' s jTtxitiic cictxitH CITQ~LISC CvHixttTTOTis diivi inc <is~cdSTto

ITTguic 31TiijcttIQ1^Si5Ctr™TljrTnvitt3ni4.1tiC LCffCr j l i i r CitiCTrO1i5Tf" iTIgUf*

any ground anchor assembly shall be a condition of the listing or certification in accordance with this
standard.

8.9 ?rW- Ground Anchor Assembly/Stabilizer Plate Method.

8.9.1 i The following ground anchor assembly installation and testing procedures shall be
consistently applied for all required tests:
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8.9..1.1 a) the ground anchor shall be installed at an angle of 10 -15 degrees from
vertical to a depth of one-half (1/2) to two-thirds (2/3) of the anchor length.

8.9.1.2 b) Aa stabilizer plate shall be driven vertically on the side of the ground anchor
shaft facing the tensioning equipment three inches from the shaft and the top of the plate shall be
installed flush with the soil surface or not more than linch below the soil surface.
8.9.1.3c) theJTthe ground anchor shall be driven to its full depth into the soil with the bottom of the
anchor head not more than % inch above the stabilizer plate.

8.9.1.4 d)- tThe ground anchor head shall be attached to the tensioning equipment such
that the tension load and displacement can be recorded. The tensioning equipment shall be positioned
to load the ground anchor and stabilizer plate at the minimum angle to the test site ground surface for
which the anchor is being evaluated.

User Note: Additional testing at angles of pull greater than the minimum angle of pull may be used to provide design values for
specific angles of pull greater than the minimum angle for which evaluation is sought.

8.9.1.5 e) tThe ground anchor shall be pre-tensioned to 500 -sopounds so that the
anchor shaft contacts the stabilizer plate, to achieve a maximum tension of 500 pounds applied to the
anchor head.if the anchor shaft does not come into contact with the stabilizer plate a anchor setting
load not to exceed 1,000 pounds shall be permitted to be applied and then released prior to re-
application of the 500-pound pre-tension force.

8.9.1.6 The location of the ground anchor head shall be marked after is pre-tensioned for
measuring subsequent movement under test loading.

g) displacement readings shall be zeroed at the location of the ground anchor head while under the 500-
pound pre-tension force and then measured simultaneously with increasing load after constant
QTSjWctCC.H.TCTjT'urTlTvtrnClTO'xl TTitlTGCrTj'y'wpCTcttTvTlT^T inC ICSt appfticliU.3.

8.9.2 Increase the load throughout the test. The recommended rate of load application shall be
such that the loading to not less than 4725 pounds is reached in not less than 2 minutes form the time
the 500 pound pre-tension load is achieved.

In-Line Ground Anchor Assembly Method.
8.10.1 Anchor assembly installation and withdrawal procedures for test purposes shall be as

follows, and shall be used consistently throughout all tests. The following ground anchor assembly
HitrH TTT^jjjrGCctiTIiT c5 * rTj^^COiiSiS IT I y oTpptTcCl Td/l aTrrct|U I rCd tc5

8. 10.1. la) tThe ground anchor shall be installed vertically
8.10.1. 2bt"Tthe ground anchor shall be driven to its full depth into the soil.
8.10.1. 3e)-Tthe ground anchor head shall be attached to the tensioning equipment

such that the load and ground anchor head displacement can be recorded.
8.10.1.4tH~Tthe anchor shall be pulled in line with the ground anchor shaft
8.10.1.5e)-Tthe ground anchor shall be pre-tensioned to achieve a maximum

tension of 500 pounds, applied to the anchor head.

8.10.2 Increase the load throughout the test. The recommended rate of load application shall
be such that the loading to not less than 4725 pounds is reached in not less than 2 minutes from the
time the 500 pound pre-tension load is achieved.

f) displacement readings shall be zeroed at the location of the ground anchor head while under the 500-
JrCtcilTCiTHClTTjlGclSUPCvriS! j3TliTclIiCOtlSijr' vVTlJ r̂CclSlIlĴ  rOcKTi ttTtiTt
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tj^^^^ci^^^^^^xrm inEfXnc^ji L^^wcr^o_i'v?T7*^^c o^rv7^™mK^TCi5i ci^7uti^(Xiu?^

8.11 t̂3-ln-Line Ground Anchor Assembly Method.
8.11.1 The following gGround anchor assembly installation and withdrawal procedures for test

purposes testing procedures shall be used consistently throughout all applied for all required tests:
8.11.1.1s)-Tthe ground anchor shall be installed at an angle from the horizontal ground

surface at which it is to be rated.
8.11.1.2b)-Tthe ground anchor shall be driven to its full depth into the soil.
8.11.1.3 c) theThe ground anchor head shall be attached to the tensioning equipment

such that tension and displacement can be recorded.
8.11.1.4dHThe anchor shall be pulled in line with the ground anchor shaft
8.11.1.5t)-Tthe ground anchor shall be pre-tensioned to create a maximum tension 500

pounds, applied to the anchor head.
8.11.1.6f)The location of the ground anchor shall be marked after it is pre-tensioned for

measuring subsequent movement under test loading.
5nrlirT?v^CCr flTCTwCSTTOlTv'iuTC'gPOTnTCrtlnClTOlTTCcK Tn^^vvT™

pOtMT p1rC<*TClT5zOiTTorCvMlTCrTnClTjjTCciST3rCtri ITTHTZnTCvtJSij'rvtTrTTlTCi^cnttllg lOclCrcrTTClr COiiSTcInT

Etvuo.

8.11.2 Increase the load throughout the test. The recommended rate of load application shall
be such that the loading to not less than4725 pounds is reached in not less than 2 minutes form the
time the 500 pre-tension load is achieved.

8.12 Record the load and displacement, at a minimum of 1000 pound increments of load, such that a
minimum of five data points will be obtained to determine a load deflection curve. For each datum, the
applied load and the ground anchor head displacement shall be recorded. In addition, the load and
displacement shall be recorded at the Failure Mode identified in section 9.1. It shall be permissible to
halt the addition of load at each loading increment for up to 60 seconds to facilitate taking displacement
readings. The ultimate anchor load of the ground anchor assembly and corresponding displacement
shall be recorded. The pre-tension load of 500 pounds should be included in the 4725 pound ultimate
anchor load test. It shall be permissible to interpolate between displacement and load measurements
to determine the Ultimate anchor load.

8.13 All ground anchor assemblies shall be tested to the following: a) failure due to displacement of
the ground anchor assembly as established in section 9.0, or b) failure of either the anchoring
equipment or its attachment point to the testing apparatus, or to a minimum of 4725 pounds (when possible tests
should be taken to 6000 pounds to provide additional data but this is NOT required)

7.2 Test Repetitions. A minimum of six ground anchor assembly test specimens shall be installed for
TjTwcTjS 3Tj'1lTCTiTOCrijOrijCCTTOjT™" î̂ iOl̂ virT5TGfl

7.3 Displacement Rate and Test Duration. A constant displacement rate of no greater than 0.6 in/min.
SoctTi • cjppiTCCr' to iriw^i^5TinTCrcnTcttOi^^ss€nlTt9 '̂̂ TiSTn2 a. ccSvcn9pcn*8TTicrTjTclccorcKiiTvC WIT] i oCCTtv/iT o.v/. i ric
UtlimatcA_ Load shall be achieved in not leas than 2 minutes.

^vTTCvTMviriy3»TS"^tviMvCTTo^r^vOftc SiTciixi?\/iCCOrcrCCrtiTTiw
greater than 500 pound increments of pull and a minimum of 5 data points shall be recorded to define the
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load deflection curve extending from the pro-tension load to the Ultimate. ^_ Load or the next loadrttiCnoF

ETî ^^^TTvTH TT^ '̂TTjiCTOit^vinTiTHcIW?^* ^Tj\7ctdTTTTTTrTT7\?ittTlv3 T?T?mrv\rri"Tm?S fTTtrtTTrvrTTl EIiTn\JtrvnxTj\?cl?SvirCTTiX?in

TTCtTi ĵ JCTdT tt

9.0 Failure Criteria

9.1 Failure Modes:

9.1.1 When the ground anchor head, or its attachment point, displaces 2 inches in the vertical direction or 3 inches in the horizontal direction
from its pre-tensioned measurement position prior to holding a total load of 4725 pounds (including any pretension load).

9.1.2 When the ground anchor head, or it attachment point, displaces 2 inches in the Vertical or horizontal direction from its pre-tensioned
measurement position prior to holding a total load f 3150 pounds (including any pretension load).

9.1.3 When breakage of any component of the ground anchor shaft occurs prior to reaching a total load of 4725 pounds.

10.0 Use of Ultimate anchor Loads to Establish the Load Resistance Design Value.

10.1 The load resistance design value shall be the lowest ultimate anchor load determined by testing,
divided by al .5 factor of safely.

10.2 The load resistance design value for each installation method and soil classification shall be stated in the ground anchor assembly listing or
certification. An anchor tested in a given soil classification number shall not be approved for use in a high soil classification number. For example an anchor
tested in soil classification 3 shall not be approved for soil classification 4A or 4B unless it is also tested in those soils. The 500 pound pre-tension is included
in the ultimate anchor load.

8.0 PERFORMANCE CRITERIA AND RATING

8.1 Ultimate. M Load Value. The Ultimate. ^ Load value shall be determined as the lesser of the
^Tftv T>flt?Wwr

following:

cn^^^n TTCcHc^n/zrcrttcrn^^rCvn nc?jfc^iC^7CTT >rc\inurccn 'n^jjcn^sron^^vrci^Tt^i'
cissciiiDi^y conii^urdTiori cvcU.ufl.icci.

BwHTTOcKrctCnTCVCvr"T\7iTnui CpCTiTTOttS<!I^c*iJjC3?C711!t3nTi'̂ lTiCcir 11 Of £*

lliCliCS OI^iTijzCHflitll'Yl JlOiiZ'OlTTttl vllSL/lclCdDvIll OI *j lIlCriCS5 vVTllCflCVCr it OCCUTS'uttri'ri^ CtlCIl TCSt.

8.2 Load Resistance Design Value. The ground anchor assembly's load resistance design value (rating
or working lood) shall be determined by dividing the Ultimate. _ Load value (Section 8.1) by the

rTliTTrTd^

oTC^SaTCTyTi CTO1«irOn^ En3T^;^2r~COlicSpO1itii1igtO^tiTtTTTcTiiOQ Or SOU CnciicrCTci iTTO1i1>TlScCriOi

cnTdiurjtrPCttOii|./Ui pOjCj"! 1cr^5MrCTTv.titrilTJSC StTt^jCcrTTppciTwt^fTjT/^" I Tic tOcitriCjtSn 1 n C c CIcSTgiivcnTJc TOP

caCrrtVaiUatcQ I fi31o 11 a L lOMTTTCTtTOQ \ S tc"jcCi.iO1T / . J. Ĵ ^Cn€ Cliclltrtlin sTfC^On CrajStTlCaTIOn \5CC jCCTIOIt

j~.~j)f And £flcn nifiLnoci OT £nd~usc sit^ soil cnflrflctcnzflvton \scc Appcndfx 13) SHAM DC sTAt^o in tnc
gronn' TnwT* uijpj rTo^ninnTpit^tiicjwiTi STOIC* fTto^r cii^rtn

CCOvvimTii c Qc|jTlT"v tiic ! lOP JflTtn -"SOrT^ TTTCD "uyTTrtcTliOQ Jl IT 9C CO iQ a n c Wll!

^^*Tc o7TppWitfty^iyj™C"'^5^ ?STgiT^JiOT fSTOlTcriSlTciTrTc^Ti^^Tiici TwTivS'crC fSTSTi
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TABLE 2 Safcty2 Safety Factors
mrn VTT«I.>^TTIV«ITTTFT¥ rrtorrm TTTT TJIITI^AT?

MrthnH 1 '"'nil armm ~1-iccifinti,nn Hif

Mrtlnnrl ^ Trir-iiij- T--i l iu- I- Inin- -mint :1VAVL11V7V-1 Z^ TvTICJTlt VTnTm7 L/IWVV CTTmTTT \J 4

aalcty i* actor

2*

-b$
+3

ll V *llllv«™^TTC lOclCt FCS red-
accofdaixcc with Section 0.2 is intended to be used with 24 CFR 3285.402. Where the load resistance

ids, th Tables 1 3-efClCSiglTi'ctiTiC\[virOTfCiiT^piv

?4 rri7 °.?R^ 4.0? tihnll hr multinlirrl hv ,T fartnr rniinl t.-i thr nnrhr.r't In^H r^^UtJtnr^. rUcign ujilii^-̂T1 V^A'XV ^^.Ufc/.^V/i i311U.ll I_/V lllUillL/li^U. U\ (A J.dVtV7I VUCLCiA \\J U1W dllVUVJ-l O IWOU I CO ID LCI I II-CT VJCJIgl 1 V CIIU C

divided by the standard 3,150-pound anchor working load. Where the anchor load resistance design
value is greater than 3,150 pounds and the attachment to the manufactured home is designed to meet

KE design valucV the anchor spacing reuuirEd in Tables 1 2 and 3 of 24

nciu cuiviiv/i III i O.UlVk> A . ^-. \Jl ~J \J

TTfli^ rUciMTnT TcT.rT3lycricrcTO1^1v?t(OciTTu TtTatrTcStT ITcnTCe

rST Tl yOtjTTtrcniCT ications other than 24
flesisn flno tne firoufiQ

I I L . I I I / I wwi

!tT5^rT*rvTt^^Ltit grOtnTCrcHTCiVv./r S i iB i I Ot?U5ctjiri aCtotCIflnCc WfT! cnT

flncnor nrvflnuTflCturcr s rtc^nimftncifltions.

TEST REPORT

11/19.1 Minimum Reporting Requirements. Thethe test report to support the listing or certification for
each ground anchor assembly tested shall include all conditions of use including the following:

11.1.1 3-aA copy of all test data accumulated during the testing.;
11.1.22-Tthe soil characteristics and methods for determining soil characteristic? for

each type of soil for which the ground anchoring assembly was evaluated;
11.1.3-Tthe model of the ground anchor assembly tested.
11.1.4 theThe ground anchor assembly test method used
11.1. r5 detaileddetailed drawings including all dimensions of the ground andiorassemblyanchor

assembly and its components.
11.1:6.. .6 methodmethod of installation at the test site.
11. 1:?.. .7 rfDate of installation and date of testing.;
Il.lr9...8 ̂ Location of the test site.
11. 1:9.. .9 tTest equipment used.
11.0 11.1.10 for each anchor specimen tested: for each load increment the load in pounds

and resultant displacements in inches in chart or graph form.the load resistance value in pounds exerted
rTcStnTanTOTSptatrdT^dTti ttitrnCjiOr cflcri gPotmtr f̂fc norcRSCTTTOT ĵ̂ TCST^

11.1.11 thethe load resistance design value determined in accordance withlO.l
11.1.12 ^Description of the stabilizer plate used in each ground anchor assembly/stabilizer

plate test, including the manufacturer.
11.1.13 srAngles for installation.;
11.1.14eEmbedment depth of the ground anchor assembly.;
11.1.15 thethe application and orientation of the applied load.;
H.l7i6...16dDescription ofescribe the mode and location of failure for each ground anchor

assembly tested.;
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Il.l7...i£17-Nname and signature of the nationally recognized testing agency, or registered
professional engineer certifying the testing and evaluation.?

llr?...! Approved Ground Anchor Assemblies
11.2.1ri Each manufacturer or producer shall provide the following information with each

shipment of ground anchor assemblies for approved for use of ground anchor assemblies.
11.2.1.13rdDrawings showing ground anchor installation.;
11.2.1..2 Specifications for the ground anchor assembly including:

11.2.1.2.1 Soils classifications -listed for use.;
11.2.1.2.2working. Working loads for the anchor assembly in classified soils.
11.2.1.2.73-mModel number and its location.;
11.2.1.2.47Hlnstructions for use including pre-tensioning; and,
11.2.1.2..5 ^Approved angles for installation.

^n»^ci jn^^^^CTLKinnnrmK^T t^Tj^\j TxrotTi^jurc^n cnt^Tjro
5î ^^$lTcrjLT1"O'̂ TTSGvrT5j'THtn rttCji tO VCl iTjrclpj 'PO'pjLiMT^a.ilCij.O'jLoTZx axlu KlTin^ ĵOOr' T\TTnSTtttttITlOI

Liclii ut̂ Scldt' SrJITTctOTC ^yy un&i. SiclTTCi TTISpCd STcITtclTiOju^^CTTrrtJSv

site.
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APPENDIX A

Soil Teat Methods

Torque Probe Method for determining soil classification - One manner to identify the soil type or
wTTgff" 3TvJtJtjJpC/1jCi\TT^^i IctoF ET^J*

31TC"" rOOT'n'tt "TTCTiAcI TTTttlitKT' tl̂ P'Sdl cTvvOOCi'TjO'iingi r"O1i" lorgC

I*. I tip Or "Tlioti tj^Fcc|3 a 5 liic DOuTOITTTiCTlA OT tlTfcgiOtJTiCi flliC1iOicijjcnTl3iy irratiS

This kit contains a 5-foot long steel earth-probe rod, with a helix at the end. It resembles a wood-boring
bit on a larger scale. The tip of the probe is inserted as deep as the bottom helix of the ground anchor
assembly that is being considered for installation. The torque wrench is placed on the top of the probe.
The torque wrench is placed on the top of the probe.

The torque wrench is used to rotate the probe steadily as one can read the scale on the torque wrench. If
the torques wrench reads 551 inch-pounds or greater, then a Class 2 soil is present according to the Table
to 24 CFR 3285.202(a)(3). A Class 3 soil is from 351 to 550 inch-pounds. A Class 4A soil is from 276
to 350 inch-pounds, and a Class 4B soil is from 175 to 275 inch-pounds. When the torque wrench
reading is below 1 75 inch-pounds, a professional engineer should be consulted.

\,(.-\rt jTiviuiT.V . TII. ~ /i. 1.1' .Trrjiir/i/i; iiijlCif.'^iji _r i i ni''iir/.7-r ~ It .iff i/V/i- JLJI. iun.7 .ITU ~/i.qi fojiij r f/ui;^̂ T̂ ^̂  ^^R^wl ijTT^ »cT^T7Tc-T^Ti TC-fTC'/T^^P^njtTTc

iv.-.iiiiiii.rn.7.i.-.-.-ir./mg- t.-i f/u t.^i.mif i j.7.7/jur .fctji-niinj 7ii; thj t.^i.Ttjj niviftji Cd/f/*ff*tr«w wctiyf wtrig us t / fc H//UMC / c-itLtiriKd wctcf rrurtc Lryiri^ tiff uwc _/-" L/I/C.

Standard Penetration Test (SPT) — As staled in A5TM D1500, the 5PT melliud "\!> used exlei lively in a
great variety of geotechnieal exploration projects. Many local correlations and widely published

5 wrrrdiiCM tovv count, o IN ̂  VcnTtc^tr tncr Wigmccnrig DdTovior OT *a TiiWorKS c
TOulil jnoaicavaTtcnjic^^^TTTty "atSwTt5ctTT.̂ ^^STcnjTT3 T^tI/tT™CTctSScjT rercCOitfcnTCcvviTi^tlTc

Table to 3205.202 (24 CFR Pai L 3205). Pui aJJilional information on the SPT method, refer to A5TM
Ti^oO^wvvvvvrciSTii^Tw'vgjti jTrrrc^tT jSv'ctfviTp -Ttm

Dynamic Cone Pcncti-omctci- (DCP) - This soil teat method is similar to the SPT method, but usej a
smaller more portable probe and is generally considered ideal for efficiently assessing shallow sub-soil

5™^TjpL^rTTT"TC itpTliJ^^Vio vTTtt^ rTtFidTy|jTOTrTCFtTrO1i ItrwliycO^iiC^Srrl nTtT1 OTOTnT

WOnT^Twii 1™vciTTTPT™i m^~*~^r> »- nrPYT*!"̂ ( cn5wi? COiFdclTC Tw^irctt31v|tTt|jrOljtiT^CTiioC^rA

jliuTICT' IjyTi U U t1TjtIF|j|jO1t^5iTrClvciOpHT^LiiTjSTflnQZn*tJT^a5 aTS^^nOVvn t M aTTn

ctjutVaTCMLuiijCTTCi^orrcraTTori to gî jtinQ îjncnoî jCTTOtTTffaiTC^^Lî flrv Tiic t&rqtiJC p roi5tiv3iTyr i me cnouS.
Tor additional information on the DCP method, refer to the relevant geoteehnieal literature and test
equipment manufacturer information.

APPENDIX D

t5x/irv l̂T«nT»CTCl IZStTWylr" . JJ^HCP'tTattkWTCSrTlOr vj«OftnWTTT!llmvilOr -rV.SWCllifcy '̂ijCiCvTiOii

As indicated in Section 8.2 and Table 2 of this standard, the method of classifying a soil at an end-use site
tiiijj'civTi; iHv^ciTCTj'irtctor usctrT^^iCTcniTinCTotirr re S1 iSTftnvC'TJCSTgiTi'ZriUCSror 2roiiinTCrTniCiTOT5. i nc 33TCTjr
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rTjCn cT^STi'C^iTr^iCn335X^i5TTX^^3 ^^^j

vviUvii on is CiiaXcicicri/.jt'U. j /i cuicnor selection purposes, i nc rciatiOTismp) or Scuciy iciCiOi nrssiniucic v
Sv5TT"Cn iKtCTCiT2ciTiO'nTTrcT*iOtriCiTStjrCrrcr coriSTSTCiit ic v^iwl rciictt5ttiiy is 3.criicvcci ioiTnc™iiLiciiioci OTaOTr

pvTiStkV^^c Eytcrntinnj^ii t^nrci
FtiicttMv rkivuiOu or son Gij.cucLcicoz.ciCioii c*i U.H cnci~usc site result L ct"iiiOic ciiicidii rouriu ancrior

nct^jvinocrj^Ti cnu~u5~c siic i5wTiCi«sstxiCcitioii in orticr 01 irrCiCcisiiT^ rciiciDiiiiy arc ucstriDCd «.s
follows:

a soil group (particle size) classification in accordance with ASTM D2487 or ASTM D2400 (visual-
TTTJitjtJ T C y i i FwvITi ^n^jfOTigrOtip

ciASSiTicflTion dud consistency snflii De DSSCCJ on s rcprescrvtfltive sflrwprc Tor A stn§tc site tflktn fit
fOVvgrOtin^ jtITT n Ot gFCa t~gTv7TI1iCr< -IrOi netl "ffiOticS

M t̂]̂ 3it cnTCiTOiliwTtAXic Cl^^nrliCTc'IflTnT jjTt™! r^JiO A 11 TI I tycn^C^tlicn

COgCTlTCî cr rITTTini iTiCc^CvenTyTFTSn T3TITctr;?OlTrlgiOtT|yArTc tclTTOtiz rijtuOiTCiTircTctn

^^^^^^n^^^^^^^^^^^^^CT^^ Î̂ ^^^^^^^^c^n ^^^ ĵ̂ ^C^^^^^^^^^^^t^^^^^^^r^ îc^^^^^^TC^^^C^cI^^^^^^^ î ^M^^^^^t ^^A^^^n

accordance with this standard.

Method 2—Soil ij, cla^iried in amjolante with Lla^ificaliori numbers uf Table lu 3205.202 (24
art 3205) using torque probe value or blow count (ASTM D150G or dyr

pcnctroiTicT^r) corresponding to 8 oeptn DCIOW grounci OTOOT less toflrvt/jrcis tnc flncnor ndix
aTc! oiiCr -TT7v^Ic!|3Ti^^rwT; ~S vtflYi jlUn .iTy

(cohesive soil) as determined in accordance with Section 14.5 and Table 11 of A5TM D2488, soil
ITICaTIOn USIiFg TOrCjUc prODt^Tr QiOVv COUnt at XJcpTriS"^5iit?S! LMafT^riccTr Sfiall IDC rcCjUH cO TO

^T^O1itlTTCTcCriiTlcri.ypTCcn™SOTTTTTOt5Ttf1^?^OlTCnttO

conditions, tne soil CIASS uCtcrmincQ snflii DC flojustcci to tnt next §rcflt^r ciflssiTiCAtion nuniocr
reported in the Table to 2305.202. for single silei, a iniiiiiiiuin of three torque prube valuer or

fovvT-OTjlT SIrciTiO'tclvcicrgctri nftCctjUKdn CtTTjtvcTTijfTiTSTliTJU T.ctTw'vCT^ ^XvCn I" OT

C prOpoz 8nit1iOicigci<5yOUTr~*nnicic™lTTTJrtl|./lc S1TC5 CIO5C | FOXtlMrTyci "cunaFciCTl riZCQ| a

minimum of six measurements shall be conducted and distributed evenly over the multiple site
-fl, LiTCrivTvvt. TlTiC tvotTlCo "TJtiS V C i ogct̂

iViCtiioci nj mm I nc ground flticnor 355^111 Diy is tcsicci 3 no 3 siT6*LSpeciTic flncnor lodu resist flncc design
rlTO™1 P Wl t̂ Ti 5T8TH Q. I

evenly distributed over the spatial extent of the proposed end-use site (including multiple sites if
fcJTiwi^ 3nS WITlio TCtitTi1iT™Oi 1TtglT|jTcr .TTy^COricJTvc1 5Oli| o vTCTcilTTTlitt flCCOTO cvvtTI

jcv iii*f^rcriitr sn.Trc^TT^j'iTTrmvrTyyToo^rji cc^SfTcr TTttanciTOii nTdTOiyr
*T™TOO 1̂ PpTlT^7riTOicnitlTOliS~tIf5Tii^a™TaTC STjTcnjItT tli^^TTeVtCtaiwIiT^ZI LiicTswtiSTJlicitC"?!!?!1!!!?^

COlTtit4CTctrtnrjOTFi^OT.5TtfT ft CO1itnTl'O"H5 COITSICICr CrCnO DC nOTlMaTrOI^TntjtTC'T

|i i |See 4.2.1 where similar language is located.

[l2]See Section 4.0 for similar language.

[B]See MHI proposal Section 8.6 for identical language

[l4]See MHI proposal 8.7 for identical language
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11:>|See MHI proposal 8.8.1 for virtually identical language
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