Manufactured Housing Consensus Committee
NFPA 1 Batterymarch Park Quincy, MA 02269
Phone: + 1(617) 984-7404 Fax: +1 (617) 984-7110 www.nfpa.org

TO Manuf act ured Housi ng Consensus Conmittee Menbers
FROM Robert E. Sol onon
DATE: Cct ober 9, 2003

SUBJECT: Ballots for MHCC - Installation Final Proposal Accepted by MHCC

The ballot and ballot material for the subject document is enclosed. Your vote on this document is to
be based upon the Committee action for the proposal as shown.

If you wish to vote negative or if you abstain, please indicate your reason for doing so. Do not cast a
negative vote for items that are editorial in nature, but do bring any such items to my attention.

The final date for return of this ballot is 24 October 2003. Feel free to call or email me if you have
any questions.

By way of a brief explanation, you have 4 voting options on this ballot. If you agree with this proposal
as is, you simply vote affirmative. If you agree with the proposal, but have a minor concern with one
or two items, or if you see some editorial glitch, you may want to vote affirmative with comment. If
you disagree with a substantial part of the proposal, you would vote in the negative. Abstain votes are
normally only reserved if you believe there is some conflict of interest, or if you do not feel qualified
to pass judgment on an issue.

Once the 24 October 2003 date has passed we will tabulate the results, recirculate any
affirmative with comment, negative, or abstain votes with the requisite reasons, and give you a chance
to review those and change your vote. Between now and that date, you will receive one or two
reminders on the impending ballot due date.

When you vote, you need only return the ballot page. Please feel free to attach additional pages
if you need to provide more information on your reasons.


http://www.nfpa.org/

LETTER BALLOT
PROPOSED MODEL INSTALLATION STANDARDS

Complete the ballot as indicated. If you vote affirmative with comment, negative, or if you abstain on
any section, please indicate the reason(s) for doing so. Once you have reviewed the material, and
completed this ballot, return to:

Jill McGovern

NFPA

1 Batterymarch Park

Quincy, MA 02269

FAX: (617)984-7110
EMAIL: jmcgovern@nfpa.org

The due date for receipt of this ballot is: 24 OQctober 2003

NAME:

DATE:

With respect to the proposed model installation standards, record my vote as:

D AFFIRMATIVE ON ALL ITEMS

D AFFIRMATIVE ON ALL ITEMS EXCEPT AS NOTED BELOW

MODEL INSTALLATION STANDARDS

SECTION *AFFIRMATIVE *NEGATIVE *ABSTAIN
WITH
COMMENT

PREAMBLE
CHAPTER 1
CHAPTER 2
CHAPTER 3
CHAPTER 4
CHAPTER 5
CHAPTER 6
CHAPTER 7
CHAPTER 8



mailto:jmcgovern@nfpa.org

SECTION *AFFIRMATIVE *NEGATIVE *ABSTAIN
WITH
COMMENT
CHAPTER 9
CHAPTER 10

* Requires supporting reason

(Continue with separate pages if necessary.)
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BALLOT CHANGES
9 OCTOBER 2003

The changes shown in the following table were developed from three different events. These included: a conference call of the
editorial sub-group on 10 September 2003; a conference call of the Installation SC on 19 September 2003 and finally a
conference call involving the entire MHCSS on 8 October 2003. The table reflects the final set of changes that are being
considered for the final letter ballot for the model installation standards. The Item number in the table is simply to aid your
cross reference to Draft 3 of the installation standard to readily locate the change. A clean copy of draft 3 is attached with the
ITEM numbers indicated.

ITEM |PAGE |CHANGE NOTES

1 1 Replace O&D Statement with the following preamble statement:
PREAMBLE

(This would be inserted on P. 1 in place of the ‘Origin and Development’
Statement)

The Manufactured Housing Improvement Act (MHIA) of 2000 requires the
U.S. Department of Housing and Urban Development (HUD) to establish
model manufactured home installation standards which:

1. Serves as model installation standards that a State installation
standard must equal or exceed.

2. Serves as model installation standards that a manufacturer’s
installation instructions for each home must equal or exceed.

3. Serves as installation standards for installing homes in States
where HUD is responsible for operating the installation program
because the State has elected not to.
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The MHIA of 2000 placed responsibility with the Manufactured Housing
Consensus Committee (MHCC) for the development of proposed model
manufactured home installation standards not later than 18 months after
completion of the initial appointment of committee members.

The MHCC utilized the NCSBCS / ANSI standard A 225.1 1994 edition

with draft NFPA updates through September, 2002 as the baseline document
for the development of the first edition of the national model manufactured

home installation standards.

In preparing this edition, the MHCC utilized the following principles in
drafting the model:

v The model would provide all the requirements necessary to support one
method of installing the home and provide direction for utilizing other

methods when they equal or exceed the model’s method that were
developed through engineering and national listing approvals.
v The model utilizes the design of the house and the condition of the

installation site to describe the conditions, loads and design features the

installation must support.
v The model provides the manufacturer with the opportunity to utilize

specific manufacturer designs and instructions based on engineering and

national listings when they meet or exceed the model’s standards.

v The model does not contain the requirements for administering the
installation program. The MHCC’s recommendations for program
administration will be developed separately.

v The model establishes the concept of “authority having jurisdiction”

(AHJ) for HUD’s responsibility in the model installation standard. The
committee is recommending this concept due to the committee’s belief

that HUD needs the flexibility to designate different entities to act on

P.2of 2
BALLOT CHANGES
10-9-03




10-9-2003

ITEM

PAGE

CHANGE

NOTES

their behalf in carrying out their new installation program responsibilities
under the MHIA of 2000. Who they designate, if anyone, for different
elements of the model is best defined in the installation program’s
administrative requirements.

v The model may have requirements relating to installation that are best
contained in the manufactured housing construction standards. The
MHCC included these requirements to ensure all requirements affecting
the home’s installation have been considered.

v The model has information about issues affecting the installation that is
the responsibility of other jurisdictions such as set backs, site built
garages etc. The information is included to ensure the installer and
homeowner are aware they must receive appropriate approvals from the
other jurisdictions before the home is installed. The model utilizes the
definition of local authority having jurisdiction (LAHJ) to identify these
requirements.

v" The MHCC understands there are gray areas and potential overlap
between the home’s construction and installation standards.
Recommendations were made and included in the model installation
standard when the MHCC believes adopting the committee’s
recommendation would improve the home’s installation.

The MHCC has drafted the installation model with the intent that a State that

currently does not have an installation standard could use the model as the

foundation for establishing their own State’s installation standard.

Revise Brenton Category from U to GI
Delete Lagano and Walsh Rogers from Roster

Job change
Job change and resignation

1.1 Make 3 changes to this section as follows:
A. Revise second sentence to read: °...shall apply under any of the
following conditions where they do not take the home out of compliance

Permits more stringent criteria
to be used when it is in excess
of the federal minimum
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ITEM PAGE | CHANGE NOTES
with the federal Manufactured Housing Construction and Safety Standards. | standard, while helping to
B. Change ‘either’ to ‘any’; insure that the installation does
C. Add new item ‘(3) Where the manufacturers approved installation not decrease the level of
instructions exceed this standard.’ performance intended by the
MHCSS.
4 4 1.3.5 Delete in its entirety. MHIA of 2000 establishes the

need for installation standards
and programs. HUD mandates
that the program has to be
established and they will have
oversight of the program. A
combination of HUD, state and
local AHJ’s will have to work
in concert to see to it that the
installation program is set up
and properly functional.

5 5 3.2.2 Revise AHJ definition to read: “The Secretary or his designee such as | Clarifies the situation in which
the state, organization office, or individual recognized by the Secretary as HUD can delegate its authority
applicable, as authorized to approve specific equipment, materials or to allow an entity to act on
procedures related to manufactured home installations.” HUD'’s behalf.

6 5 Add new definition as follows: The term LAHJ has been
3.2.5 (NEW). Local authority having jurisdiction (LAHJ): The state, suggested and introduced by
city, county, city and county, municipality, utility or organization that has the subgroup. This definition

local responsibilities that must be complied with during the installation of a | helps to distinguish the
manufactured home and those local responsibilities are not preempted by the | difference between AHJ (HUD
MHCSS or these installation standards. or its designee) and the non-
Renumber other sections accordingly. federal entity that has
responsibility for those unique
on site issues that can best be
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managed by a the local
official.
7 5 3.3.6 Revise to read: °...specified on a jurisdietions local authorities’ flood | Clarifies that it is the flood
hazard map.’ map of the local entity. These
are established and approved
on a local basis.
8 6 Add new definition as follows:
3.3.23 (New) Stand, Manufactured home. That area of a manufactured
home site which has been reserved for the placement of a manufactured
home.
9 6 4.1.1 Revise to ‘..., the local authority having...’ This is a responsibility of the
LAHJ.
1 0 6 4.3.1 Revise to read °...shall be approved by the authority having This is a responsibility of HUD
jurisdiction and shall include...’ and it may or may not be
delegated.
1 1 6 5.3 Revise to LAHJ from AHJ. This is a responsibility of the
LAHIJ.
1 2 6 5.5.2.2 and 5.5.2.3. Delete the first half of 5.5.2.3; relocate second part of
the text to 5.5.2.2. The result is 5.5.2.3 is deleted.
and-Table 5-522 shall beused (the following text is added to the end of
5.5.2.2) unless the soil appears to be composed of peat, organic clays, or
uncompacted fill or appears to have unusual conditions.
1 3 7 5.5.2.4: Revise the end of the sentence to read: “...professional engineer, or
an a registered architect shall be...”
8 6.1.1 Revise to read: °...with Chapter 6 and will be based upon installation | The AHJ (HUD) regulates

14

site conditions, home design features and the loads the home was designed
to withstand which are shown on the homes’ data plate.’

these items and the added text
will insure that these elements
are considered during
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installation of the unit.

15

6.1.3 Add new text to the end of the sentence: °...for approval and they
shall not take the home out of compliance with the MHCSS.”

Clarifies that the installation
plans and details cannot result
in changes that would result in
non-compliance with MHCSS
(CFR 3280).

16

6.1.4.2: Revise toread : “...professional engineer, or a registered
architect.”

17

6.2.3.1.3.1(b)...”

18

Table 6.2.3.1.3.1(a)

1. Revise shading as indicated on marked up copy of draft. Change is: At
10 ft 0 in. spacing, 30 psfroof load, Frame Row, unshade numerical value 3
under 2000 psf column.

19

Table 6.2.3.1.3.1(b)

1. Redo shading as indicated on marked up copy of draft. Change is: At 4
ft 0 in, 20 psf roof load, Marriage Row, show shading for numerical value 1
under 2000, 2500, 3000 and 4000 psf columns.

2. Redo shading as indicated on marked up copy of draft. Change is: At4
ft 0 in, 30 psfroof load, Marriage Row, show shading for numerical value 1
under 2500, 3000 and 4000 psf columns.

3. Correct values as shown on marked up copy of draft. Change is: At 6 ft
0 in, 30 psfroof load, Marriage Row, change numerical values 12 to
numerical values 2 under 2000, 2500, and 3000 psf columns. Change
numerical value of 11 in this row to 1

20

10

Table 6.2.3.1.3.1(¢c)
Revise shading on Table as follows:
1. 10 ft opening: 30 and 40 psf roof loads, shade all numerical values of 1
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for 2000, 2500, 3000 and 4000 psf.
2. 15 ft opening: 20, 30 and 40 psf roof loads, shade all numerical values of
1 for 2000, 2500, 3000 and 4000 psf plus shade numerical value of 2 for
2000 and 2500 psf.
3. 20 ft opening: 20, 30 and 40 psf roof loads, shade all numerical values of
1 for 3000 and 4000 psf plus shade numerical values of 2 for 2000, 2500,
3000 and 4000 psf for 6200 and 7500 1bs load.
4. 25 ft opening: 20, 30 and 40 psf roof loads, shade all numerical values of
1 and 2 for 2000, 2500, 3000 and 4000 psf plus shade numerical values of 3
for 2000, and 2500 psf for 9700 Ibs load.
5. 30 ft opening: 20, 30 and 40 psf roof loads, shade all numerical values
of 1,2,3 and 4 for 2000, 2500, 3000 and 4000 psf.
6. 35 ft opening: 20, 30 and 40 psf roof loads, shade all numerical values of
2,3 and 4 for 2000, 2500, 3000 and 4000 psf EXCEPT for numerical value
3 under the 2000 psf column.

21 10 6.2.3.2.1.4. Revise to read: “...as shown in Figure- 62321
Figure 6.2.3.2.1.1(b).”

22 11 Figure 6.2.3.2.1.1(a). Revise third callout to read: “...and shims or other
approved materials not exceeding....”

2 3 11 Figure 6.2.3.2.1.1(b). Revise third callout to read: “...and shims or other
approved materials not exceeding....”

24 11 6.2.4.1.2. Revise to read: “...as shown in Figure 6.2.3.2.1.1(a). and-Figure

25 11 6.2.4.2 . Revise to read: “...as shown in Eigure-6-23-21-1(a)and Figure
6.2.3.2.1.1(b).

2 6 11 6.2.4.4. Revise to read: “...maximum height of 54 in (1372mm) as shown

in Figure 6.2.3.2.1.1(a).”
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27 12 Figures 6.2.5.2(a) and 6.2.5.2(b). Change Note 2 in both figures as
follows:
‘:‘ carpieray oSSt Upto 1 d1roOW10 W acec—h oSY
Allotherp— Piers may be offset up to 6 in. in either direction, to allow for
plumbing, electrical, mechanical equipment, crawl spaces, or other devices.
28 12 Figure 6.2.5.2(a) Revise as follows: In second box from the left, change to
read: “Footing sized for span B or C per Table ...
29 12 Figure 6.2.5.2( b) Add to figure Title: “...Wall Support Layout When
Perimeter Support is Required “
30 13 6.3 Revise to read: ‘...shall be permitted to be used when-approved-by-the Section 6.3 establishes the
authority-having jurisdietion if they provide equal...’ performance criteria for the
footings. As long as the
performance criteria is met, the
other footing designs are
acceptable without particular
approvals from the AHJ.
3 1 13 6.3.1.2.2. Revise to read: “Pressure-treated wood footings shall be...”
32 14 6.3.2.1 Revise to read: °....shall comply with the requirements of the LAHJ, | This is a responsibility of the
6.3.2.1.1 and 6.3.2.1.2, er- 6323+ LAHJ.
6.3.2.1.2 Revise to read: ‘The LAHJ lecal-autherities shall be...”
6.3.2.3.1 Delete section. See related comment and
change for P. 14 and 15
concerning the frost
penetration map.
14 6.3.2.1.3 (p.14) and Figure 6.3.2.1.3 Frost Penetration Map (p.15). HUD does not have a

33

Delete the charging paragraph as well as this map.

standardized map for this
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subject. In order to provide a
map that would be legitimately
used by the AHJ or the LAHIJ,
it would have to show a break
down to the county level. This
would be necessary so that
those members of the public
who may want to comment on
this map would need to have
something showing greater
detail. In addition, it is also
very difficult to try and enforce
any of the provisions without a
greater detail in the map.
3 4 14 6.5.1.2 Revise to read: °...and the local authority having...’ This is a responsibility of the
LAHJ.
3 5 17 Figure 6.33: Change dimensions as follows:
Layout 3: 32 in to 48 in.
Layout 4: 16 in to 32 in.
Layout 8: 48 in to 64 in.
3 6 20 Table 7.5.2.4.1(b) Revise as follows:
1. Change column heading from “Ear Beam...” to “Second Beam...” NOTE TO NFPA STAFF:
2. Change Note 6 to read: Vertical and-diagenal tic down straps are Change any other occurrence
required at each diagonal tie down strap anehertoeation-in wind zones Il and | or “Far” beam to “Second”
I11. beam.
21 Table 7.5.2.4.1 (¢) Revise as follows:

37

1. Change column heading from “Ear Beam...” to “Second Beam...”
2. Change Note 6 to read: Vertical and-diagenal tie down straps are
required at ecach diagonal tie down strap anchortoeation-in wind zones II and
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I1I.

38

22

Figure 7.5.2.4.1(a) Revise as follows:

1. Near beam method-single unit: Delete the parenthetical note.

2. Near and second beam methods two unit and detail for ground anchor-
reverse the angle of the ground anchors.

39

23

7.6.2 Revise to read: °...as the local authority having...’

This is a responsibility of the
LAHIJ.

40

23

7.6.4 (NEW) Add new section to read: “ Any attached garage, carport,
deck, or porch shall be installed according to the manufactures instructions

or be designed by a registered professional engineer and approved by the
LAHJ.”

41

23

¢

7.7.1.3 Revise end of sentence to read: “...to Figure 7.7.1.3 or other
methods per the manufacturers instructions.”

42

23

Add 7.7.1.4 (NEW) “For multi-section homes, interior and exterior walls at
the marriage lines shall be attached together in accordance with the
manufacturers instructions that meet or exceed the design loads of this
standard.”

43

24

8.2.2: Revise toread: “...fire places, and powered exhaust fans, and other
shipped loose items shall conform....

44

24

8.4: Revise text to read: Only freestanding self-supporting products with
support columns shall be chosen. Any connection to the home shall be for
weatherproofing only.

45

24

8.5.4. Delete 8.5.4,8.5.4.1,8.5.4.2.

46

25

Figure 8.7(c) 1. Revise Note 3 to read: “...complete installation according
to the manufacturers instructions after home is...”

2. Add new Note 4 to read: “All home installers shall ensure that all field
installed trim, windows, doors and other openings are properly sealed
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according to the manufacturers installation instructions.”

47 27 10.1.1, 10.2.1, 10.2.2.1.1, 10.2.2.1.3. Revise the occurrence of AHJ to This is a responsibility of the
LAH]J in four places. LAHJ.

4 8 27 10.2.3.1, 10.3.2.1 (P.28), 10.3.3, (P.28) 10.4.1(P.28). Revise the occurrence | This is a responsibility of the

of AHJ to LAHJ in four places. LAHJ.

49 28 10.4.5. Revise toread: °....gas system for the home shall be retested...’ Clarifies that the AHJ needs to
test the system in the home,
rather than just the outside
system.

50 29 10.5.3. Revise the occurrence of AHJ to LAHJ in one place. This is a responsibility of the
LAH]J.

5 1 29 10.6.2. Revise to read: °....with the applicable Federal Manufactured Clarifies the proper title of the

Home Construction and Safety Standards and the local authority having MHCSS.
jurisdiction, or both. This is a responsibility of the
LAH]J.
29 10.6.3(3) Revise end of section to read: “...in accordance with applicable

52

provisions of the Federal MHCSS.”
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Model Manufactured Home Installation Standards
2003 Edition

Ogigin and Development of Model Manufactured Home Installation Stangaefs

ThisNgrst edition of Model Manufactured Home Installation Standards was g#feloped as a
result of erous actions that established themselves in the manufactugs® housing regula-
tory climate Ngrst, it should be noted that the previous responsibilit management of the
ANSI standard W this subject was with the National Conference g#fiates on Building Codes
and Standards ( BCS). Their document, NCSBCS A 225# 1994 edition, Manufactured
Home Instailations, foWged the basis for this edition of Mg Manufactured Home Installation
Standards. Responsibilitépr the ANSI standard was trag#ferred 1o NFPA in 2001,

The second area that high{ighted need for instgl#tion standards was passage of the Manu-
factured Housing ImprovemeMAct (MHIA) g#2000. Although the MHIA was not imple-
mented until 2001, the act establi™yed a brggfl'set of criteria to ensure that changes could be
effectively promulgated with respect Wgp#fdesign, construction, and installation of the stock
of manufactured homes. A key provisigf W{the MHIA was the need to establish an installation
standard that could be utilized by J#€ U.S. Mygartment of Housing and Urban Development
(HUD}, the ultimate overseer gffnanufacturedNgomes.

The installation criteria j#fthese standards are witgly varied and cover a range of subjects.
As written, the Model Mggfifactured Home Installationgndards are intended to be applied
to new installations, rgffardless of whether they are at new OWgxisting manufactured housing
sites. These criteriggffe intended to be adopted and enforced bYge authority having jurisdic-
tion when an aligfnative state standard does not exist.

In additigsf'to covering the basic administrative features and criteMgg provisions are in-
cluded fgyfsite preparation work, foundations, procedures during oMg installation/
erectiogfas well as management of appliances and utility connections. These pMyjsions gov-
ern _ghigle-section as well as multisection homes and provide requirements for eMggthing
fi interconnection criteria for multisection homes to anchor provisions to restrict Mg

ent from wind loads.
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2 MODEL MANUFACTURED HOME INSTALLATION STANDARDS

Federal Manufactured Housing Consensus Committee
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Key to Abbreviations:

Gi General Interest
P Producer

PO Public Official
U User
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4 MODEL MANUFACTURED HOME INSTALLATION STANDARDS

Model Manufactured Home
Installation Standards

2003 Edition

NOTICE: Information on referenced prublications can be found in
Chapter 2.

Chapter I Administration

1.1 Scope. These model standards shall cover the initial installa-
tion of manufactured homes wherever sited in the United States
and its territories. The manufacturer's installation instructions
shall apply under either of the following conditions:

(1) To items not covered by this standard

(2) Where the manufacturer’s approved installation instruc-
tions provide a specific method of performing a specific
operation or assembly

1.2 Purpose, (Reserved)

1.3 Application. The provisions of this standard shall apply to
manufactured homes used as dwelling units. This standard
makes no provisions for other residential occupancies.

1.3.1 This standard shall not apply to manufactured homes
used for other than dwelling purposes.

1.3.2 The provisions of this standard shall not apply to recre-
ational vehicles as defined in NFPA 119202, Standard on Recre-
atignal Vehicles, or to park trailers as defined in ANSL A119.5-98,
Recreational Park Trailers.

1.3.3 The provisions of this standard shall apply to park Lrail-
ers labeled as manufactured homes.

1.3.4 The manufactured homes covered by this standard
shall comply with the U.S. Department of Housing and Urban
Development (HUD) federal Manufactured Home Construc-
tion and Safety Standards (MHCSS) Program, as set forth in
24 CFR 3280, Manufactured Home Construction and Safely Stan-
dards, and 24 CFR 3282, Manufactured Home Procedural and Fn-
orcement Regulations.

3.5 This standard is designed to be adopted by authorities
aving jurisdiction who have responsibility for the safety and
ealth of manufactured home users.

1.3.6 Installation of Manufactured Homes in Flood Hazard
Areas.

1.3.6.1 Definitions. Terms used in this section shall be as de-
fined in 44 CFR 59.1 of the National Flood Insurance Program
(NFIP} regulations.

1.3.6.2 Applicability. The requirements of this section shall
apply to the initial installation of manufactured homes located
wholly or partly within the flood hazard area.

1.3.6.3 Preinstallation Considerations. Prior to the initial in-
stallation of a manufactured home, it shall be determined
whether the home site lies wholly or partly within a special
flood hazard area as shown on the authority having jurisdic-
tion’s (AHJ's) Flood Insurance Rate Map, Flood Boundary
and Floodway Map, or Flood Hazard Boundary Map. If so,
located, the map and supporting studies adopted by the juris-
diction shall be referenced to determine the flood hazard

3rd Dralt September 10, 2003

zone and base flood elevation at the site. Permits shall be re-
quired in accordance with 44 CFR 60.3(a) (1) or 44 CFR
60.3(b) (1) and the AH].

1.3.6.4 General Elevation and Foundation Requirements.

1.3.6.4.1 Methods and Practices. Manufactured homes lo-
cated wholly or partly within special flood hazard areas shall
be instalied using methods and practices that minimize flood
damage during the base flood, in accordance with the AHJ, 44
CFR 60.3(a) through (e), as applicable, and other provisions
of 44 CFR referenced by those paragraphs.

1.3.6.5 Related NFIP Guidance. See FEMA. 85-85, Manufac
tured Home Installation in Flood Hazard Areas.

1.4 Term Use. The term menufactured homewhere used in this
document shall be permitted to be used interchangeably with
home.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, P. O. Box 9101, Quincy, MA 02269-G101.

NFFPA 255, Standard Method of Test of Surface Burning Charac-
teristics of Building Materials, 2000 edition.

NFPA 501A, Standard for Fire Safety Criteria for Manufactured
Home Installations, Sites, and Communilties, 2003 edition.

INFFA 1192, Standard on Recreational Vehicles, 2002 edition.

2.3 Other Publications.

2.3.1 ANSI Publication. American National Standards Insti-
wute, Inc., 11 West 42nd Street, 13th floor, NewYork, NY 10036.

ANSI A119.5, Recreational Park Trailers, 1998.

2.3.2 ASHRAE Publication. Society of Heating, Refrigera-
tion and Air-Conditioning Engineers, 1791 Tullie Circle, NE,
Atlanta, GA 30329-2305.

ASHRAE Handbook of Fundamentals, 2001.

2.3.3 ASTM Publications. American Society for Testing and
Materials, 130 Barr Harbor Drive, West Conshohocken, PA
19428-2959.

ASTM C 90, Standard Specification for Loadbearing Concrete
Masonry Units, 2002.

ASTM D 3953, Standard Specification for Sirapping, Flat Steel
and Seals, 1997.

2.3.4 AWFA Publications. American Wood-Preservers’ Asso-
ciation, P.O. Box 5690, Granbury, TX 76049.

AWPA C2, Standard for the Preservative Treatment of Lumber,
Timber, Bridge Ties and Mine Ties, by Pressure Processes, 2001,

AWPA C9, Plywood — Preservaiive Treatment by Pressure Pro-
cesses, 2000.

2.3.5 U.S. Government Publications. U.S. Government Print-
ing Office, Washingron, DC 20402.

FEMA 85, Manufactured Home Installation in Fiood Harard
Areas, 1985.
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DEFINITIONS b
Title 24, Code of Federal Regulations, Part 3280, Manufac- 3.3.4 Arid Region. An areasubjectto 15 in. (381 mm) or less
tured Home Construclion and Safely Standards. of annual rainfall.

Title 24, Code of Federal Regulations, Part 3282, Manufac- -~ 3.3.5 Base Flood. The flood having a 1 percent chance of
tured Home Procedural and Enforcement Regulations. being equaled or exceeded in any given year.

3.3.6 Base Flood Elevation (BFE). The elevation of the base
floed, including wave height, relative 1o the datum specified

Chapter 3 Definitions on a jurisdiction's flood hazard map.
3.3.7 Crossovers. Utility connections in multisection homes

3.1 General. The definitions contained in this chapter shall that are located where the sections are joined. Crossover con-
apply to the terms used in this standard. Where terms are not nections include heat ducting, electrical circuits, water pipes,
included, common usage of the terms shall apply. drain plumbing, and gas lines.
3.2 Official Definitions. 3.3.8 Flood Hazard Area. The greater of either (1) the special

. L flood hazard area shown on the flood insurance rate map or
3.2.1 Approved. Acceptable (o the authority having jurisdic- (2) the area subject to flooding during the design flood and
tion. shown on a jurisdiction's flood hazard map, or otherwise le-
3.2.2 Authority Having Jurisdiction (AHJ). The state, organi- gally designated.
zation, office, or individual assigned responsibility by the De- 3.3.9 Flood Hazard Map. A map delineating the flood hazard
partment, as applicabie, for approving equipment, materials, area and adopted by a jurisdiction.

an installation, or a procedure.
3.3.10 Footing. Thal portion of the support system that trans-

3.2.3 Labeled. Equipment or materials to which has been mits loads directly to the soil.
attached a label, symbol, or other identifying mark of an orga- . i
nization that is acceptable to the autherity having jurisdiction 3.3.11 Installation. Assembly, at the site of occupancy, of all
and concerned with product evaluation, that maintains peri- portions of the m.anufac[ul:ed hom'e, connection of the home
odic inspection of production of labeled equipment or mate- to utility connections, and installation of support and anchor-
rials, and by whose labeling the manufacturer indicates com- Ing systems.
P“‘“}CE with approprate standards or performance in a 3.3.12 Installation Alteration. The addition, modification, or
specified manner. removal of any components of the required ground support
3.2.4 Listed. Equipment, materials, or services included in a or anchoring systems.
list Qublishfzd b_y an qrganimtion that is acceptable to the au- 3.3.13 Installation Instractions. Instructions provided by the
thority having jurisdiction and concer nec} “"'_th 'evaluatllon of manufacturer that accompany each manufactured home and
products or services, that maintains periodic inspection of detail the manufacturer’s requirements for ground support,
production c_)fllsted equipment or materials or periodic evalu- anchoring systems, and other work completed on site.
ation of services, and whose listing states that either the equip-
menlt, material, or service meets appropriate designated stan- 3.3.14 LowestFloor. The floor of the lowest encl_osed area of
dards or has been tested and found suitable for a specified a manufactured home. An unfinished or flood resistant enclo-
purpose. sure, used solely for vehicle parking, home access or limited
) . storage, shall not be considered the lowest floor, provided the
3.2.5 Shall. Indicates a mandatory requirement. enclosed area is not constructed so as to render the home in
3.2.6 Should. Indicates a recommendation or that which is violation of the flood-related provisions of this standard.
advised but not required. 5.3.15 Manufactured Home. A structure, transportable in
3.2.7 Standard. A document, the main text of which contains one or more sections, which, in the traveling mode, is 8 body-ft
only mandatory provisions using the word “shall” to indicate (2.4 m) or more in width or 40 body-t (212-2 m) or more in
requirements and which is in a form generally suitable for length or, when erected on site, is 320 ft* (29.7 m") or more
mandatory reference by another standard or code or for adop- and which is built on a permanent chassis and designed to be
tion into law. Nonmandatory provisions shall be located in an used as a dwelling, with or without 2 permanent foundation,
appendix or annex, footnote, or fine-print note and are not to when connected to the required utilities, and includes plumb-
be considered a part of the requirements of a standard. ing, heating, airconditioning, and electrical systems con-
tzined therein; except that such terms shall include any struc-
3.3 General Definitions. ture which meets all the requirements of this paragraph

except the size requirements and with respect to which the
manufacturer voluntarily files a certification required by the
regulatory agency. Calculations used to determine the num-
ber of square feet in a structure are based on the structure’s

3.3.1 Anchor. A device or other means placed at the manu-
factured home site designed to transfer heme anchoring loads
to the ground.

3.3.2 Anchoring Equipment. Ties, straps, cables, turnbuckles, exterior dimensions, measured at the largest horizontal pro-
chains, and other approved components, including tension- Jections when erected on site. These dimensions include ali
ing devices, that are used to secure a manufactured home to expandable rooms, cabinets, and other projections contain-
anchors. ing interior space, but do not include bay windows.

3.3.3 Aunchonng System. A combination of anchoring equip- 3.3.16 Manufactured Home Accessory Building or Structure. A
ment and anchors that will, when properly designed and in- building or structure that is an addition to a manufactured
stalled, resist the uplift, overturning, and lateral forces on the home or that supplements the facilities provided in a manu-
manufactured home. factured home; it is not a self-contained, separate, habitable
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6 MODEL MANUFACTURED HOME INSTALLATION STANDARDS

building or structure. Examples include awnings, cabanas, ga- 4.3 Installation Considerations. The items listed in 4.3.1
rages, ramadas, storage structures, carports, fences, wind- through 4.3.4.2 shall be reviewed prior to installing the manu-
breaks, porches, and decks. factured home.

3.3.17 Manufactured Home Gas Supply. A listed connector -3.1 Floor Plan. The floor plan of the home shall be ap-
designed for connecting the manufactured home to the gas roved and shall include information regarding minimum
supply source. ier capacities for mating line pier (mandatory design perim-

eter piering), pertinent electrical information, and detailed

3.3.18 Manufactured Home Site. A designated parcel of land structural requirements required by 24 CFR Part 3280.

designed for the accommodation of one manufactured home,
its accessory buildings or structures, and accessory equipment, 4.3.2 Utility Schematics.

for the exclusive use of the occupants of the home. 4.3.2.1 A water, gas, or drain schematic shall indicate any

3.3.19 Pier That portion of the support system between the portion of the drain system that requires site installation for
footing and the manufactured home, exclusive of shims. Types final assembly.

of piers include, but are not limited to, the following: (1) 4.3.2.2 Field assembly shall be necessary for any “shipped
manufactured steel stands; (2) pressure-treated wood; (3) i00se” system parts.

manufactured concrete stands; and (4) concrete blocks.
4.3.3 Home Installation Manual Supplements. Supplemental

3.3.20 Ramada. Any freestanding roof or shade structure,_in- pages shall be permitted to be included with the home, outlin-
stalled or erected above a manufactured home or any portion ing special features in the home that are not covered or that
thereof. differ from this document.

3.3.2]1 Skirting. A weather-resistant material used to enclose 4.3.4 Design Zone Maps.
the perimeter of the conditioned living area of the home from
the bottom of the manufactured home 1o grade.

3.3.22 Stabilizing Devices. All components of the anchoring

and support systems, such as piers, footings, ties, anchoring

equipment, anchors, or any other materials and methods of
onstruction, that support and secure the manufactured
ome to the ground.

4.3.4.1 The design zone maps shail be those identified in
24 CFR Part 3280.

4.3.4.2 The design zone maps and the information on the
data plate shall be reviewed to determine if the home site is
within acceptable boundaries.

Chapter 5 Site Preparation

.3.23 Stand.

.3.24 Structure. That which is built or constructed, an edi- 5.1 Access for Transporter. Before attempting to move a
fice or building of any kind, or any piece of work artificially home, it shall be ensured that the transportation equipment
built up or composed of parts joined together in some definite and home can be routed to the installation site and that all
Mmanner. special transportation permits required by the state, county, or

3.3.25 Support System. Pilings, columns, footings, piers, municipality have been obtained.

foundation walls, shims, and any combination thereof thar, 5.2 Encroachments and Sethack Distances. Local laws regard-

when properly installed, support the manufactured home. ing encroachments in streets, yards, and courts shall be
<ssibl T di .

3.3.26 Tie. See 3.3.2, Anchoring Equipment. obeyed, and permissible setback distances from property lines

and public roads shall be met.
5.3.26.1 Diagonal Tie. A tie intended to resist horizontal

. . . . .3 Fire Separation Distance. Fire separation distances shall
or shear forces and to resist vertical, uplift, and overturning

¢ in accordance with the more stringent requirements of the

forces. [] or Chapter 6 of NFPA 501A-03.
3.3.26.2 _Ver[ical Tie. Atie intended to resist uplifting and 5.4 Issuance of Permits. All necessary local permits shall be
overturning forces. obtained and all fees shall be paid.

3.3.27 Udlity Connection. The connection of the manufac- 5.5 Soil Conditions.

tured home to existing utilities that inctude, but are not lim-

ited to, electricity, water, sewer, gas, or fuel oil. 5.5.1 Requirements. To help prevent settling or sagging, the

home shall be sited on firm, undisturbed soil or fill compacted

to at least 90 percent of its maximum relative density.
Chapter 4 General
5.5.2 Bearing Capacity.

4.1 Preinstallation Considerations. 5.5.2.1 The bearing capacity of the soil shall be determined
4.1.1 Prior o location or relocation of a manufactured in accordance with 5.5.3 before the foundation is designed. All
home, the authority having jurisdiction shall be contacted for compacted fill needs to be tested for bearing capacity.
installation and permitting requirements. 5.5.2.2 If the soil bearing capacity cannot be determined by
4.1.2 Flood Hazard Areas. For manufactured homes installed either local soil records or by Lests as specified in 5.5.3, but its
on a manufactured home site located wholly or partly in a type can be identified, the foundation bearing pressures
flood hazard area, a lowest level inspection and certification of] shown in Table 5.5.2.2 shall be permitted to be used.

the elevation of the floor shall be required. .5.2.3 If the soil bearing capacity of the soil cannot be iden-
4.2 Alterations. Prior to alteration of a home installation, the tified, 7.5.2.4.1 and Table 5.5.2.2 shall be used unless the soil
authority having jurisdiction shall be contacted to determine appears to be composed of peat, organic clays, or uncom-
if plan approval and permits are required. pacted fill or appears to have unusual conditions.
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SITE PREPARATION 7

Table 5.5.2.2 Soil Bearing Capacities

General Description of Soils
Soil Type Based
on the Unified Allowable Pressure
Classification System (psh*
Rock or hard pan 4000 and up
Sandy gravel and gravel 2000
Sand, silty sand, clayey 1500
sand, silty gravel, or
clayey gravel
Clay, sandy clay, silty clay, 1000

or clayey silt
Uncommitted fill {types of
soil not listed)
Peat or organic clays

Special analysis required

Special analysis required

Notes:
1. For ST units, 1 psf = 0.04788 kN/m?.
2. This table is to be used only when none of the following is availabie:
a. Soil testing investigation and analysis of the site
b. Compliance with the local building code
c. Competent apinion by a local engineer or building official
*No allowances made for overburden pressure, embedment depth,
water table height, or settiement problems.

DO crown and grade site to
slope away from the home.

101t

EEETH =) £

Home sites shall be prepared so that there will be no

Yaiin. per fi

G o] |

5.5.2.4 If the soil appears to be composed of peat, organic
clays, or uncompacted fill or appears to have unusual condi-
tions, a registered professional geologist, a registered profes-
sional engineer, or an architect shall be consulted.

5.5.3 Soil-Bearing Testing Methods and Equipment. A pocket
penetrometer or any other method acceptable to the author-
ity having jurisdiction shall be permitted to be used.

5.6 Removal of Organic Material. Removal of all decayable
material, such as grass, roots, twigs, and wood scraps, from
beneath the home is required in areas where footings are to be
placed, to minimize settling of footings and insect damage.

5.7 Drainage.

5.7.1 Purpose. Drainage shall be provided that prevents water
build-up under the home, shifting or settling of the foundation,
dampness in the home, damage to siding and bottom board,
buckling of walls and floors, and problems with the operation of
doors and windows.

5.7.1.1 The home site shall be graded to permil water to
drain from under the home. (See Figure 5.7.1.1.)

5.7.1.2 All drainage shall be diverted away from the home.

5.7.2 Sloped Site Considerations. Sloped sites shall be pro-
tected from surface runoff from the surrounding area.

5.7.3 Drainage Structures. Ditches and culverts shall be per-
mitted to be used to drain surface runoffand to be included in
the overall site preparatton.

DO NOT grade site or set the home so
that water collects beneath the home.

depressions in which surface waler shall accumulate beneath
the home. The area of the site covered by the manufactured
home shall be graded, sloped, or mechanically designed so as
to provide drainage from beneath the home or to property line.

Naote: For 81 units, 1 ft = 0.3048 m; 1 in. = 25.4 mm.

Natural drainage should be
diverted around the home.

FIGURE 5.7.1.1 Grading B Drainage.
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8 MODEL MANUFACTURED HOME INSTALLATION STANDARDS
5.7.4 Gutters and Downspouts. When gutters and downspouts 6.1.4.1 Systems or designs shall be manufactured in accor-
are installed, the runoff shall be directed away from the home. dance with their listings by a nationally recognized testing

5.8 Ground Moisture Control agency based on a nationally recognized testing protocol.

.1.4.2 Systems or designs shall be prepared by a registered
professional engineer or architect.

6.1.5 Flood Hazard Areas. In flood hazard areas, the piers,
anchoring, and support systems shall be capable of resisting
loads associated with design flood and wind events.

5.8.2 Acceptable Types of Ground Cover. A minimurm of G-mil 6.2 Piers.
(0.15 mm) polyethylene sheeting or its equivalent shall be used. 6.2.1 General. The piers used shall be capable of transmitting
the vertical live and dead loads to the foundation below.

6.2.2 Acceptable Piers — Materials Specification.

6.2.2.1 Piers shali be permitted to be concrete blocks,
pressure-ireated wood having 0.60 pef (9.6 kg/m®) retention
in accordance with AWPA C8-00, Plywoed — Preservative Treat-
5.8.3.2 Where soil and frost conditions permit placement of ment by Pressure Processes, or adjustable metal or concrete piers
footings at grade level, the sheeting shall be placed direculy as shown in 6.2.3.2.1.

beneath the footings. 6.2.2.2 Manufactured piers shall be listed or labeled for the
required load capacity.

5.8.1 Vapor Retarder. If the space under the home is o be
enclosed with skirting or other material, a vapor retarder that
keeps ground moisture out of the home shall be installed ex-
ceptinarid regions with dry soil conditions or where approved
by the authority having jurisdiction.

5.8.3 Proper Installation.

5.8.3.1 When the entire area under the home is required to
be covered with the sheeting as noted in 5.8.1, it shall be over
lapped at least 12 in. (305 mm) at all joints.

6.2.3 Design Requirements.
6.2.3.1 Load-Bearing Capacity.

6.1 General. 6.2.3.1.1 The load that each pier must carry shall depend on
such factors as the dimensions of the home, the roof live load,
the spacing of the piers, and the way the piers are used to
support the home.

6.1.2 Installations proposing different detailed specifications ﬁ.z_&l_z Center beam/marriage wall blocking shall be re-

Chapter 6 Foundations

6.1.1 Foundations for manufactured home installations shall
be constructed in accordance with Chapter 6.

other than Provided in 'Chap'terG (such as block size or loads) uired for multisection homes in accordance with Table
hall be verified by engineering data. .2.3.1.3.1(a), Table 6.2.3.1.3.1(b), and Table 6.2.3.1.3.1(c).

.L.3 Details, plans, and/or test data shall be submitted to the 6.2.3.1.3 Pier Loads.
uthority having jurisdiction for approval. 6.2.3.1.3.1 Table 6.2.3.1.8.1(a), Table 6.2.3.1.3.1(b), and
6.1.4 Alternative foundation systems or designs, when ap- Table 6.2.3.1.3.1(c) for pier loads shall be used when the
proved by the AH]J, shall be permitted by 6.1.4.1 or 6.1.4.2. manufacturer’s installation instructions are not available.
Table 6.2.3.1.3.1(a) Frame Blocking Only/Perimeter Support Not Required Except at Openings
Typical 16 in. x 16 in. Concrete
Roof Footing Pyramids
Live Soils Bearing Capacity (a, b, c}
Pier Load
Spacing (psh) Location | Load (Ib) | 1000 psf 1500 psf 2000 psf 2500 psf 3000 psf 4000 psk
20 Frame 2900 2 2
4ft0in. 30 Frame 3300 2 2
40 Frame 3600 3 2
20 Frame 4200 3 2
6ft0in. 30 Frame 4700 3 2
40 Frame 5200 3 3
20 Frame 5500 4 3
8ft0in. 30 Frame 6200 4 3
10 Frame 6900 4 3
20 Frame 6800 4 3
10fL0in. 30 Frame [ 7600 6 3 1
40 Frame 8500 6 4 / :
Notes:
1. Refer to Table 6.3.3 for poured footing design by using the noted loads. N 0 s H n p €

2. Refer to Figure 6.3.3 for 16 in. x 16 in. footing pyramids layout designs. Shaded areas indicate 8 in. thickness.
3_For Sl units, 1 psf=0.04788 kN/m% L Ib =4.448 N; 1 in. = 25.4 mm; | ft = 0.3048 m.
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Table 6.2.3.1.3.1(b) Frame plus Perimeter Blocking/Perimeter Blocking Required

’ Typical 16 in. x 16 in. Concrete
Footing Pyramids sp‘ °E
Maximum Soils Bearing Capacity
Pier Roof Live
Spacing |Load (psf) Location | Load (Ib) | 1000 psf 1500 psf 20006 psf 2500 psf 3000 psf 4000 psf
Frame 1,400 1 1 1 1 1 1
20 Perimeter 1,900 2 1 1 1 1 1
Marriage 3,200 2 2 !: 1 1 E |
Frame 1,400 1 1 1 1 1 1
4 ft0in. 30 Perimeter 2,300 2 1 1 1 1 1
Marriage 3,800 3 2 2 [l_—_m
Frame 1,400 1 1 i 1 1 1
40 Perimeter 2,600 2 1 1 1 1 1
Marriage 4,400 3 2 2 1 1 1
Frame 1,900 2 1
20 Perimeter 2,700 2 2
Marriage 4,700 3 2
Frame 1,900 2 1
61t 0in. 30 Perimeter 3,200 3 2
Marriage 5,600 4 3
Frame 1,900 2 1
10 Perimeter 3,700 3 2
Marriage 6,500 4 3
Frame 2,400 2 1
20 Perimeter 3,500 2 2
Marriage 6,100 4 3
Frame 2,400 2 1
8ft0in. 30 Perimeter 4,200 3 2
Marriage 7,300 6 5
Frame 2,400 2 1
40 Perimeter 4,800 3 2
Marriage 8,500 6 4
Frame 2,900 2 2
20 Perimeter 4 300 3 2
Marriage 7,600 6 3
Frame 2,900 2 2
10ftQin. 30 Perimeter 5,100 4 3
Marriage 9,100 6 4
Frame 2,900 2 2
40 Perimeter 6,000 4 3
Marriage 10,600 8 6
Notes:

L. Refer to Table 6.3.3 for poured footing design by using the noted loads.

2. Refer to Figure 6.3.3 for 16 in. x 16 in. footing pyramids layout designs. Shaded areas indicate 8 in. thickness.

3. For SI units, 1 psf=0.04788 kN/m% 1 Ib = 0.453 kg: 1in. =254 mm; 1 ft = 0.3048 m.
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Table 6.2.3.1.3.1(c) Ridge Beam Span Footing Capacity

Typical 186 in, x 16 in.
Concrete Footing Pyramids
Soils Bearing Capacity
Mating Wall Roof Live P
Opening (ft) Load (psf) Load (lb} 1000 pst 1500 psf 2000 psf 2500 psf 3000 pst 4000 psf

20 1,200 1 1 1 1 1 1

5 30 1,600 1 1 1 1 1

40 1,900 2 1 1 1 1 1
20 2,300 2 1
10 30 3,100 2 2
40 3,800 3 2
20 3,500 2 2
15 30 4,700 3 2
40 5,800 4 3
20 4,700 3 2
20 30 6,200 4 3
40 7,500 6 3
20 5,800 4 3
25 30 7,800 6 3
40 9,700 6 4
20 7,000 4 3
30 30 9,300 6 4
40 11,600 8 6
20 8,100 6 4
35 30 10,900 8 6
40 13,600 8 6

Notes:

L. Refer to Table 6.3.3 for poured footing design by using the noted loads.
2. Refer to Figure 6.3.3 for 16 in. x 16 in. footing pyramids layout designs. Shaded areas indicate 8 in. thickness.
3. For SI units, 1 ft = 0.3048 m: 1 psf=0.04788 kN/m? 1 tb = 4.448 N; 1in. =254 mm.

6.2.3.1.3.2 Manufactured piers shall be rated at least to the
loads given in Tabie 6.2.3.1.3.1(a), Table 6.2.3.1.3.1(b}, Table
6.2.3.1.3.1(c), and locally constructed piers shall be designed
to transmit these loads safely as required by 6.2.3.2.

6.2.3.2 Configuration.
6.2.3.2.1 Concrete Blocks.

6.2.3.2.1.1 Concrete block piers shall be installed in accor-
dance with Figure 6.2.3.2.1.1(a) and Figure 6.2.3.2.1.1(b).

6.2.3.2.1.2 Load-bearing (not decorative) concrete blocks
shall have nominal dimensions of at least 8 in. x 8 in. x 16 in.
{205 mm x 205 mm x 410 mm).

6.2.3.2.1.3 The concrete blocks shall be stacked with their
holiow cells aligned vertically.

+2.3.2.1.4 When piers are constructed of blocks stacked side by
ide, each layer shall be at right angles w the preceding one, as
hown in Figure 6.2.3.2.1.1(a) and Figure 6.2.3.2.1.1(b).

6.2.3.2.2 Caps.

6.2.3.2.2.1 Structural loads shail be evenly distributed across
capped hollow block piers, as shown in Figure 6.2.3.2.1.1(a)
and Figure 6.2.3.2.1.1{b).

3rd Draft September 10, 2003

6.2.3.2.2.2 Caps shall be of solid masonry of at least 4 in.
(100 mm) nominal thickness, or of dimensional lumber at
least 2 in. {50 mm) nominal thickness, or of steel.

6.2.3.2.2.3 All caps shall be of the same length and width as
the piers on which they rest.

6.2.3.2.3 Gaps.

6.2.3.2.3.1 When gaps occur during installation, any combi-
nation of the following shall apply.

6.2.3.2.3.2 Nominal 4 in. x 6 in. (100 mm x 150 mm) shims
shall be permitted to be used to level the home and fill any
gaps between the base of the Fbeam and the top of the pier
cap; or

6.2.3.2.3.3 Shims shall be used in pairs as shown in Figure
6.2.3.2.1.1(a) and Figure 6.2.3.2.1.1(b), and shims shall be
driven in tightly so that they do not occupy more than 1 in.
(25 mm) of vertical space; or

6.2.3.2.3.4 Wood plates no thicker than 2 in. (50 mm) shall
be used to fill in any remaining vertical gaps.

6.2.3.2.4 Pier Heights. Manufaciured pier heights shall be se-
lected so that the adjustable risers do not extend more than
2 in. (50 mm) when finally positioned.

SHIPY AsauL I0WHS
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Main {-baam frame.

Shims, when required, shall be titted and
driven tight between main I-beam frame
and shims or caps below.

'ood plate and shims not exceeding
2in. in thickness.

Concrete and/or hardwood cap(s}, minimu
2in.x8in.x16in,or4in. x8in. x 16 in.
concrete cap.

Single open or closed concrete blocks

8in. x 8in. x 16 in. installed with 16-in.
dimension perpendicular to the main |-beam
frame. Open cells are placed verically

on footer.

Less than
36 in.
in height

Typical feoting. Solid concrete or other
product approved for the purpese. Footing
is placed on firm, undisturbed soil or on
conlrolled fill, free of grass and organic
matter. Footer size and configuration pe
applicable sections.

Note: For Sl units, 1 in. = 25.4 mm.

FIGURE 6.2.3.2.1.1(a} Typical Footing and Pier Installation,
Single Concrete Block.

Main I-beam {frame.

See note
in cap
descriplion

Shims, when required, shall be
fitted and driven tight between
main I-beam frame and shims or
caps below.

Wood plate and shims not exceeding
2in. in thickness.

4~ Single concrete cap(s}, minimum
4 in. x 8 in. x 16 in. Note; When
split caps are used and the joint
uns perpendicular to the

main I-beam, shims and blocks,
when required, must be installed
over each individual cap per
circled deltail.

ﬁl— Double stacked concrete blocks,
solid or celled. Each layer is

IGin to
max. 80 in.
in height

interlocked with layer below
as shown. Mortar not required.

Typical footing. Solid concrete or other
product approved for the purpose. Footing
is placed on firm, undisturbed soil or on
controlled fill, free of grass and organic
matter. Footer size and configuration per
applicable sections.

Note: For Sl units, 1 in. = 25.4 mm.

FIGURE 6.2.3.2.1.1{b) Typical Footing and Pier Installation,
Double Concrete Block.

6.2.3.3 Clearance under Homes.

6.2.3.3.1 A minimum clearance of 12 in. (305 mm) shall be
maintained beneath the lowest member of the main frame
(I-beam or channel beam) in the area of utility connections.

6.2.3.3.2 No more than 25 percent of the lowest member of
the main frame of the home shall be less than 12 in. {305 mm)
above grade.

6.2.4 Design Procedures for Concrete Block Piers.
6.2.4.1 Frame Piers Less Than 36 in. (315 mm) High.

6.2.4.1.1 Frame piers less than 36 in. (915 mm) high shall be
permitted to be constructed of single, open, or closed<ell
concrete blocks, 8 in. x 8 in. x 16 in. (205 mm x 205 mm
x 410 mm).

6.2.4.1.2 The frame piers.shall be installed so that the long
sides are at right angles to the supported I-beam, as shown in
Figure 6.2.3.2.1.1(a) and Figure 6.2.3.2.1.1(b).

6.2.4.1.3 Open cells shall be positioned at right angles to the
footers.

6.2.4.1.4 Horizontal offsets shall not exceed % in. (13 mm)
top to bottom.

6.2.4.1.5 Mortar shall not normally be required.

.2.4.2 Frame Piers 36 in. (915 mm) to 80 in. (2030 mm) High
d Corner Piers. All frame piers between 36 in. (915 mm)
nd 80 in. (2030 mm) high and all corner piers over three
blocks high shall be constructed out of double, interlocked
concrete blocks as shown in Figure 6.2.3.2.1.1(a) and in Fig-
ure 6.2.3.2.1.1(b).

6.2.4.3 All Piers over 80 in. (2030 mm) High. Piers over 80 in.
(2030 mm) high shall be designed by a registered professional
engineer.

$.2.4.4 Piers required at marriage line supports, perimeter
piets, and piers at exterior wall openings shall be permitted to
be constructed of single open- or closed-cell concrete blocks,
8in. x 8 in. x 16 in. {205 mm x 205 mm x 410 mm)}, to a
maximum height of 54 in. (1372 mm}.

6.2.4.4.1 Piers used for perimeter support shall be installed
with the long dimension parallel to the perimeter rail.

6.2.4.5 Manufactured piers shall be listed and labeled and
installed to the manufacturer’s installation instructions.

6.2.4.6 Elevated Homes. When more than one-fourth of the
area of a home is installed so that the bottoms of the main
frame members are more than 67 in. (1702 mm) above the
top of the footing, the home stabilizing devices shall be de-
signed by a qualified registered professional engineer.

6.2.5 Location and Spacing.

6.2.5.1 The location and spacing of piers shall depend upon
the dimensions and weight of the home, the roof load zone,
the type of construction (single- or multisection), and such
other factors as the location of doors or other openings.

6.2.5.2 Pier supports shall be in accordance with this chapter
and Figure 6.2.5.2(a) through Figure 6.2.5.2(c).

6.2.5.3 In general, piers supporting the frame shall be no
more than 24 in. (610 mm) from either end and not more
than 120 in. (3050 mm) center to center under the main rails.

6.2.5.4 Single-Section Homes. The recommended location
and spacing of piers for a single-section home shown in Figure
6.2.5.4 shall be used when the manufacturer's installation in-
structions are not available.

6.2.5.5 Multisecion Homes. The recommended location and
spacing of piers for a multisection home shown in Figure
6.2.56.5 shall be used when the manufacturer’s installation in-
structions are not available.

3rd Draft September 10, 2003
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Door or opening less
than 48 in. in width—

l«———Combined span (A+B}——»

5 Ridge beam /
[T J—Wall more H le— Cafumn post or
lhan 16 in. wall, less than
in width 16 in. in width
e~ Span D—| [ [—SpanC / Span B—»{«—— Span A ——

See Note 2—->|

P~ R P

P SMSE N P T

Footings sized for single spans C and D
per Table 6.2.3.1.3.1{c)

[Note: If wall is less than 16 in. in width,

use combinad span (C+D), single pier]

Footing sized for
span B per
Table 6.2.3.1.3.1(c}

combined
spans (A+B) pe

Table 6.2.3.1.3.1(c)

Focling sized for

r

Notes:

1. Bottom of footers below grade to frost depth. See Figure 6.3.2.1.3, Frost Penetration Map.
2. Front/rear pier may be inset up to & in. to allow for crawl space enclosure. All other piers may be offsei up to

&6 in. in either direction, to altow for plumbing, electrical, mechanical equipment, or other devices.
3. Single stack concrete block piers up to 10,000 Ib load, regardless of spacing.
4. Prelabricaled piers shall not exceed their approved or listed maximum design loads.
5. For Sl units, 1in. = 25.4 mm; 1in2 =645 mm2; 1 [b = 0.4535 kg.

FIGURE 6.2.5.2(a) 'Typical Marriage Line Column Pier Support Layout.

Door or opening less

than 38 in. in width

7

Ridge beam
|

Y

Column post or
wall, less than
16 in. in width

Fooling sized for
span A per
Table 6.2.3.1.3.1(¢c)

—Span B—»

le——— Span A ——»

Footing sized and
spaced per Table
6.2.3.1.3.1(b)

Footing sized for
span C per Table
6.2.3.1.3.1(c)

Footing sized and spaced per Table 6.2.3.1 .3.1(5’

Footing sized
for span B
per Table

6.2.3.1.3.1{¢)

Notes:

See Note 2—»
re—Max. 10 ft—» e Max. « Max. -»
2B 10
ot L‘Fv‘n

Footing sized| See | Fooling sized
for combined| Note 6. [ for span A
span (A+B) per Table

per Table 6.2.3.1.3.1(c)
6.2.3.1.3.1{c)

1. Bottom of footers below grade to frost depth. See Figure 6.3.2.1.3, Frost Penetration Map.

@I AW

. Front/rear pier may be inset up to 6 in. to allow for crawl space enclosure. All other piers may ba offset up o
6 in. in either direction, to allow for plumbing, electrical, mechanical equipment, or other devices.
. Single stack concrete block piers up to 10,000 Ib load, regardiess of spacing.
. Piers are not required at openings in marriage wall less than 38 in.
Where a marriage wall dees not extend full height to support ridge beam, that area is considered ancther span.
. Footing (1-16x16x4) and pier in span area only required when span is greater than 10 ft.
. Prefabricated piers shall not exceed their approved or listed maximum design loads.
. For Slunits, 1in.=25.4 mm; 1in.2 = 645 mm2; 1 ft = 0.3048 m; 1 Ib = 0.4535 kg.

FIGURE 6.2.5.2(b) Typical Marriage Line Column Pier and Wall Support Layout. Z q

3¢d Draft September 10, 2003
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Marriage wall at
[«——— cenledine may be
double or single

Floor decking

/—Transverse Main b
Nloor joists /— ain I-beam

|’ ]

0

\_
T Ground level

Typical marriage line pier,
supporting both floor sections,
per loads in Table 6.2.3.1.3.1(c)

Typical frame piers

Notas:
1. Marriage line and marriage fine column support piers are instatled with
the long dimension of the concrele block perpendicular to the rim joists.
2. Pier and footer designed to support both ficor sections. Loads as
listed in Table 6.2.3.1.3.1(c} are total loads lor both sections.

FIGURE 6.2.5.2(c) Typical Marriage Line and Column Piers.

6.2.5.6 Perimeter Blocking. Supports shall be placed on both
sides of side wall exterior doors and any other side wall open-
ings greater than 48 in. (1220 mm) (such as entry and sliding
glass doors), and under porch posts, factory installed fire-
places, and wood stoves.

6.3 Footings. Footing materials shall conform to Section 6.3
and other materials approved for footings shall be permitted
to be used when approved by the authority having jurisdiction
if they provide equal load-bearing capacity and resistance to
decay. Footings shall be placed on undisturbed soil or com-
pacted fill. Every pier shall be supported by a footing.

Required perimeler support (see Note 4J,
existing patio door or addition of patio door

s Sy

6.3.1 Acceptable Types of Footings.

6.3.1.1 Concrete. Footings shall be permitted to consist. of ei-
ther of the following:

(1) 4in. (100 mm) nominal precast concrete pads meeting or
exceeding ASTM C 90-02, Standard Specification for Load
Bearing Concrete Masonry Units, without reinforcement,
with at least a 2Bday compressive strength of 4000 psi
{27.6 MN/m?)

(2) 6in. (150 mm)} (nominal minimum) poured-in-place con-
crete pads, slabs, or ribbons with at least a 28-day compres-
sive strength of 3000 psi (20.7 MN/m?)

6.3.1.2 Pressure-Treated Permanent Wood.

6.3.1.2.1 A minimum of two layers of nominal 2 in. (50 mm)
thick pressure-treated wood having 0.60 pef (9.6 kg/m®) re-
tention in accordance with AWPA C2-02, Standard for the Preser-
vative Treatment of Lumber, Timber, Bridge Ties and Mine Ties, by
Pressure Processes, ot AWPA C9-00, Plywood — Preservative Treat-
ment &y Pressure Processes, with the long dimensions of the sec-
ond layer placed under the pier and perpendicular to that of
the first layer, shall be used.

-3.1.2.2 Pressure-treated footings shall be pressure treated

n all six sides and shall be permitted to consist of nominal

in. (50 mm) thick pressure-treated wood in accordance with
AWPA C2-02, or a single layer of a minimum thickness of % in,
(19 mm) and a maximum size of 16 in. x 16 in. (410 mm
x 410 mm), or, for larger sizes, two pieces of nominal % in.
thick (%32 actual) (19 mm) plywood (APA-rared sheathing,
exposure 1, PS1) pressure-treated for soil contact in accor
dance with AWPA. C9-00.

6.3.1.3 ABS Footing Pads.

6.3.1.3.1 ABS fooling pads shall be permitted in accordance
with pad manufacturer installation instructions.

6.3.1.3.2 ABS footing pads shall be listed or labeled for the
required foad capacity.

Sea Note 2 —\

[

.- — - ——— - -N-— . B —— & — N - ]

a
Frame support Main beam Front {hitch) : —"

7

- — -——— 8- a--t B - - B |lrm]

Exterior door of home
= = = N =
Required perimeter support (see Note 4) Exterior wall-line of home
Notes:

1. See Table 6.2.3.1.3.1(a) for required pier capacity and spacing.
2. See Table 6.2.3.1.3.1(b) and Section 6.3 for footing requirements when perimeter blocking option is used.
3. End piers may be set back a maximum of 8 in. (152 mm) from inside edge of end walls.
4. Placa piers on both sides of entry doors; at any other openings greater than 48 in. (1220 mm) width,
such as patio or atrium doors; and under porch posts, factory-instalied fireplaces, and wood stoves.

FIGURE 6.2.5.4 Typical Blocking Diagram for Single-Section Home.

3rd Draft September 10, 2003
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Required perimeter
suppor (see Nota 4)

Piers/supports shall be sized according to Table 6.2.3.1.3.3(b)
or calculated by a design professional and located under the
bearing points of clear-span openings in center mating walls.

'\_ Patio door

=

L e e ks sl b ns B T«
| I ! I L | [ | i | LTS
| | I | | | I | [ | | | i LA
L w1l m | m | ®» a—!_—m ="m
L S L el niab el el thak Bl | —=Zh
O T R R A T R T o O
| Lo r ooy I oo I N Y
e S g Sy E R AP R A, )
o= o Slide-out fireplace - - _lﬂxtenor door of home -
- See Nota; == _H_equired perimeIP:r \— Exterior wall-line

support (see Note 4)

of home

Notes:
1. See Table 6.2.3.1.3.1{a) for required pier capacity and spacing.
2. See Table 6.2.3.1.3.1{b) and Section 6.3 for fouting requirements when perimeter blocking option is used.
3. End piers may be set back a maximum of & in. (152 mm) from inside edge of end walls.
4. Place piers on both sides of entry doors; at any other openings greater than 48 in. (1220 mm) width,
such as patio or atrium doors; and under porch posts, factory-installed fireplaces, and wood stoves.

FIGURE 6.2.5.5 Typical Blocking Diagram for Multisection Homes.

6.3.2 Placement in Freezing Climates.

w*
6.3.2.1 Conventional Footings. Footings placed in freezing
limates shall comply with 6.3.2.1.1,6.3.2.1.2, or 6.3.2.1.5.

.3.2.1.1 1Inareas subject to ground frost heave, footings shall
e placed below the frost line.

6.3.2.1.2 Local authorities shall be consulted to determine
the depth of the frost line.

.3.2.1.3 In the absence of a local code, the frost penetration
33 ap provided in Figure 6.5.2.1.3 shall be used as a guide.
6.3.2.2 Floating Slab Systems.

6.3.2.2.1 When properly designed by a registered profes-
sional engineer, a “floating slab system” shall be permitted to
be used above the frost line.

6.3.2.2.2 The design shall accommodate the anchorage re-
quirements identified in Section 7.5,

6.3.2.3 Imsulated Foundations.

v6.3.2.3.1 Footings shall be permitted to be placed above the
frost line when the home is provided with a perimeter founda-
tion or skirting having insulation properties sufficient to pr
vent freezing of the soil under or adjacent to every load
bearing component of the foundation and acceptable for thi
purpose to the authority having jurisdiction.

6.3.2.3.2 Insulation systems shall be compatible with the re-
quirement to cross-ventilate the entire space under the home.

6.3.3 Sizing of Footings. The sizing of footings depends on
the load-bearing capacity of both the piers and the soil. See
Table 6.8.3 and Figure 6.3.3 for recommended footing sizes.

3rd Draft September 10, 2003

6.3.4 Combination Systems. Support systems that combine
both load-bearing capacity and uplift resistance shall also be
sized for the applicable design loads.

6.4 Permanent Foundations.

6.4.1 Designs for permanent foundations (such as base-
ments, crawl spaces, or load-bearing perimeter foundations)
shall be permitted to be obtained from the home manufac-
turer, or designed by a registered professional engineer, and
constructed in accordance with local codes.

6.4.2 When no such design is available from the home manu-
facturer or covered in the state building code, a registered
professional engineer shall be consulted in order to obtain a
design to satisfy the house support requirements.

6.5 Special Considerations. The provisions of 7.5.4 shall be
required when the conditions in 7.5.4 exist at the home instal-
lation site.

6.5.1 Areas Prone to Flooding,

6.5.1.1 Special elevations and anchoring techniques shall be
required when locating a home in flood hazard area.

-5.1.2 A registered professional engineer and the authority
having jurisdiction shall be consulted 1o assure that the home
installation conforms to applicable federal, state, and local
codes and regulations.

6.5.2 Special Snow Load Conditions. Homes designed for
and located in areas with roof live loads greater than 40 psf
{1.9 kPa) shall be installed according to the home manufac-
turer’s installation instructions or designed by a registered
professional engineer.
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Nojg#Numbers are inches below ground level (for SI units, 1 in. = 25.4 mm).

GURE 6.3.2.1.3 Frost Penetration Map.

)
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Table 6.3.3 Footing Size

Single Stack Pier (8 in. x 16 in.) Double Stack Pier (16 in. x 16 in.)
Unreinforced Unreinforced
Cast-in-Place Cast-in-Place
Soil Capacity Minimum Footing | Maximum Footing Minimum Maximum Footing Minimum

(pst) Size (in.) Capacity (Ib) Thickness (in.) Capacity (Ib) Thickness (in.)
16 x 16 1,600 6 1,600 6
20 x 20 2,600 6 2,600 6
24 x 24 5,700 6 3,700 6
1,000 30 x 30 5,600 8 5,800 6
36 x 36 7,900 10 8,100 8
42 x 42 10,100 12 10,700 10
48 x 48 13,000 15 13,600 12
16 x 16 2,500 6 2,500 6
20 x 20 4,000 6 4,000 6
24 x 24 5,600 8 5,700 6
1,500 30 x 30 8,600 10 8,900 6
36 x 36 12,200 12 12,600 8
42 x 42 16,100 15 16,500 i2
48 x 48 20,400 18 21,000 15
16 x 16 5,400 6 3,400 6
20 x 20 5,300 6 5,300 6
2,000 24 x 24 7,600 8 7,700 6
30 x 30 11,600 10 11,900 8
36 x 36 16,300 15 16,900 10
42 x 42 21,700 18 22,700 12
16 x 16 4,300 6 4,300 6
20 x 20 6,700 6 6,700 6
2,500 24 x 24 9,600 8 9,700 6
30 x 30 14,700 12 15,000 8
36 x 36 20,800 15 21,400 10
16 x 16 5,200 6 5,200 6
20 x 20 8,100 8 8,100 6
3,000 24 x 24 11,500 10 11,700 6
30 x 30 17,800 12 18,100 8
36 x 36 25,000 18 25,700 12
16 x 16 7,000 6 7,000 6
4.000 20 x 20 10,800 8 10,900 6
’ 24 x 24 15,500 10 15,600 3
30 x 30 23,800 15 24,200 10

Notes:

1. The footing sizes shown are for square pads and are based on the area {in.%), shear, and bending required for the loads shown. Other
configurations, such as rectangular configurations, can be used, provided the area is equal to or greater than the area of the square footing shown
in the table and the distance from the edge of the pier to the edge of the footing is not exceeded.

2. The 6 in. castin-place values can be used for 4 in, unreinforced precast concrete footings.

3. The capacity values listed have been reduced by the dead load of the concrete footing.

4. For SLunits, | psf=0.04788 kN/m?% | in. = 25.4 mm; ! Ib = 0.4535 kg.

3rd Draft September 10, 2003
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—16 in.
—%16in. 16_'"3;
S
16" 32 En)
Layout 1 Layout 2

Layout 6

o

Notes:
1. Typical pier pad: 16 in. x 16 in. x 4 in. thick precast concrete.

1-16 in. x 16 in. footing (265 in.2)

2-16in. x 16 in. footing (512 in2)

2. For shaded area, the thickness of the pad shall be minimum & in. or place two pads one on top of the other.

3. Fer = 4000 psi min,
4. For Sl units, 1in. =25.4 mm; 1in.2 = 645 mm2.

FIGURE 6.3.3 Footing Pyramid Layout Designs.

Chapter 7 [Installation Procedures

7.1 Moving Manufactured Home to Location. The manufac-
tured home shall be permitted to be moved to the site and
placed on the installation stand when the stand is prepared in
accordance with Chapter 5 and when the utilities are available
as required by the authority having jurisdiction.

7.2 Positioning of Home. The home shall be installed and
leveled by qualified installation personnel who are acceptable
to the authority having jurisdiction.

7.3 Interconnection of Multisection Homes. The intercon-
nection of multisection homes shall be completed in accor
dance with the manufacturer’s installation instructions; when
the manufacturer’s installation instructions are not available,
the interconnection shall be in accordance with the AH]J.

‘7.4 Crossover Connections for Multisection Manufactured
Homes.

7.4.1 Utility Crossovers. Water, drainage, gas, electricity, and
telephone utility crossovers shall be connected as outlined in
Chapter 10.

7.4.2 Ductwork Crossovers.

7.4.2.1 Metai plumber’s tape, galvanized metal straps, or plastic
tape shall be used around the duct collar and secured tightly.

7.4.2.2 If metal straps are used, they shall be secured with
sheet metal screws.

7.4.2.3 The ductshall be fastened to the collar with a minimum
of three sheet metal screws equally spaced around the collar,

7.4.2.4 The flexible air conditioning or heating ducts shall be
installed in accordance with duct manufacturer's instructions.

3rd Draft Seplember 10, 2003
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7.4.2.5 The duct shall be suspended or supported above the
ground and arranged under the floor to minimize compres-
sion or kinking in any location, as shown in Figure 7.4.2.5(a)
and Figure 7.4.2.5(b). In-floor crossover ducts shall be permit-
ted be in accordance with 7.4.2.7,

7.4.2.6 Exposed crossover ducts shall be insulated with mate-
rials having a minimum R-8 value.

7.4.2.7 The in-floor crossover duct connection shall be per-
mitted to be installed per the manufacturer’s installation in-
structions or sealed with foam tape prior to joining sections of
the home. [See Figure 7.4.2.5(a) and Figure 7.4.2.5(8).]

7.5 Anchoring Instructions.
7.5.1 Security against the Wind.

7.5.1.1 After blocking and leveling, the installer shall secure
the manufactured home against the wind; the AHJ shall be
permitted to specify acceptable methods and materials.

7.5.1.2 The type of installation shall be the determining fac-
tor in deciding how the manufactured home shall be secured
against the wind as described in 7.5.2 and 7.5.3.

’H

Furnace

T~ “Vee™ adapter
=\

7.5.2 Normal Installations.

7.5.2.1 The anchoring or foundation system shall be capable
of meeting the loads required by Subpari D, 24 CFR 3280,
Federal Manwfactured Home Construction and Safety Standards.

7.5.2.2 When using another type of installation, a registered
professional engineer shall be consulted.

7.5.2.3 Specifications for Tie-Down Straps and Anchors.

7.5.2.3.1 Anchors. Anchors shall be capable of resisting a
minimum total load capacity of 4725 Ib (2142 kg) and a work-
ing capacity of 3150 Ib (1428 kg). The resistance capability of
anchors and anchoring equipment shall be certified by a reg-
istered professional engineer or architect or tested to a nation-
ally recognized testing protocol.

7.5.2.3.2 Tie-Down Straps. A 1% in. x 0.035 in. (32 mm
x 0.9 mm) or larger zinccoated (0.30 oz/f* [0.30 kg/m2] of
surface area) steel strapping conforming to ASTM D 3953-97,
Standard Specification for Strapping, Flat Steel and Seals, Type 1,
Grade 1, Finish B with a minimum total capacity of 4725 Ib
{2142 kg) and a working capacity of 3150 Ib {1428 kg) shall be
used. Slit or cut edges of coated strapping shall not be re-
quired to be zinc coated.

H\

MY

’ 7

i

i

B Strap
10-in. diameter flexible i support - Duct
insufated duct with 1.0 perm. Block
maximum vapor barrier " ock support

Flexible duct not in

contact with the ground

Notes:

1. This system is utilized when a crossover duct has not been built into the fieor and the fumace is
outside the I-beam. With this type of installation, it is necessary for two flexible ducts to be installed.

2. For Sl units, 1 in. = 25.4 mm.

FIGURE 7.4.2.5(2) Crossover Duct Installation (Option 1).

(H

Furmace

=N

If

X1

4
i
i
H

Strap suppont
l}g;ﬂr;.l: atnated duct : Duct
g ey T Block suppor
Flexible duct not in
contact with the ground
Notes:

1. This system is used when a crossover duct has not been built into the floor and the furnace is situated
directiy over the main duct in one section of the home. A single flexible duct is then used to connect the

two sections to each other.
2. For Sl units, 1in. = 256.4 mm.

FIGURE 7.4.2.5(b) Crossover Duct Installation (Option 2).
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7.5.2.4 Number and Location of Anchors.

7.5.2.4.1 The number and location of anchors and anchor
straps for installation of singlesection and multisection manufac-
tured homes shali conform to Table 7.5.2.4.1(a) through Table
7.5.2.4.1(c), Figure 7.5.2.4.1{a}, and Figure 7.5.2.4.1(b).

7.5.2.4.2 Anchor Installation. Manufactured homes located in
wind zones [l and III shall have longitudinal anchors installed on
the ends of the manufactured home wanspartable section (s}, in
accordance with the manufacturer’s installation instructions. Al-
ternative longitudinal anchoring methods approved by the au-
thority having jurisdiction shall be permitted to be used.

7.5.24.2.1 The requirements in 7.5.2.4.1 shall be used to de-
termine the spacing of anchors and their accompanying an-
chor straps based on the soil classification determined in ac-
cordance with Section 5.5, and if soil testing was performed

using either a soil torque probe or locally accepted values ap-
proved by the authority having jurisdiction.

7.5.2.4.2.2 The installed anchor size (length) shall be for the
soil class for which it is listed and approved by the authaority
having jurisdiction.

7.5.2.4.2.3 All anchors shall be installed with the stabilizer
plates in accordance with their listing and the anchor manu-
facturer's installation instructions.

7.5.2.4.3 Each anchor shall be manufactured and installed in
accordance with its listing by a nationally recognized testing
agency, with its testing by a registered professional engineer,
or as accepted by an AHJ, which shall list the anchor for use in
a classified soil {Table 5.5.2.2) based on a nationally recog-
nized testing protocol.

Table 7.5.2.4.1(a) Maximum Diagonal Tiedown Strap Spacing, Wind Zone 1

Nominal Floor Width, | Max. Height from
Single Section/ Ground to Diagonal I'-Beam Spacing I-Beam Spacing
Multisection (ft) Strap Attachment (82.5 in. max.) (99.5 in. max.)
12/24 25 in. 142 in. 9it9in.
132 in. to 155 in. 33 in. L1 £t 9 in. 7 fi8in.
box(es) 46 in. 9ftlin. 5fi8in.
67 in. 6fi6in. 41t 0in.
14/28 25 in. 18 ft 2 in. 15ft 11 in.
156 in. to 179 in. 33 in. 16ft 1in. 13ft6in.
box(es) 46 in. 13ft3in 10 £t 8 in.
67 in. 10 ft 0 in. 7f9in.
16/32 25 in. 20 ft 7 in. 19 ft 5 in.
180 in. to 204 in. 33 in. 19 ft 0 in. 17 ft 5 in.
box(es) 46 in. 16 ft 5 in. 14 ft 7 in.
67 in. 13 ft ! in. 11ft3in.
18 25 in, 22 ft4in. 21 fi 8in
204 in. to 216 in. 33 in. 21fc1in. 20fL2in
box{es) 46 in. 19t Qin. 17t 8in
67 in. 15 fL 9 in. 14t 3in

Notes:
1. Sidewall heights not Lo exceed 90 in.

2. Maximum inset for ground anchor head from edge of floor or wall is 4 in.
3. Main rail (I'beam) spacing is the maximum spacing per given column {maximum I-beam spacing is

99.5 in.).

4. Maximum eave width is 4 in. for single-section homes and 12 in. for multisection homes.

5. Maximum roof pitch is 20 degrees (4.3/12).

6. The minimum height from the ground to the bottom of the floor joist shall be 18 in.
7. Additional tiedowns may be required per manufacturer's instructions.

8. Anchors shall be certified for these conditions by a professional engineer, architect, or nationally recog-
nized testing laboratory.

9. Ground anchors shouid be installed to their full depth, and stabilizer devices shall be installed per manu-
facturer’s instructions.

10. Strapping and strapping equipment should be certified by a registered professional engineer or architect
to resist these specified forces in accordance with testing procedures in ASTM D 3953-97, Standard Specifica-
tion for Strapping, Flat Steel and Seals.

11. Alternative methods capable of sustaining the design load requiremenis of the manufactured home
construction and safety standards, approved by the authority having jurisdiction, shall be permiued to be
used.

12. Table is based on a 3130 1b working load, and straps shali be piaced within 2 ft of the ends of the home.
13. For Sl uniis, L ft=0.3048 m; | in.= 25.4 mm; 1 1b = 0.4535 kg.
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Table 7.5.2.4.1{b) Maximum Diagonal Tiedown Strap Spacing, Wind Zone I1

Tiedown and Aachor: Maximum On-Center spacing (ft) 3 é
Nominal -
Floor Width, | Max. Height Near Beam Method 4w Beam Method
Single from Ground I-Beam Spacing F-Beam Spacing
Section/ to Diagonal
Multisection Strap
(e} Attachment 82.5in. 99.5 in. 82.5in. 99.5 in.
12 ft/24 ft 25 in. 6ft2in, 4ft3in. 7f6in. 77 in.
182 in. to 33 in. 5ft2in. N/A 72in. 7ft4in.
155 in. 46 in. 4ft0in. N/A 6ft9in. 6ftllin.
box{es) 67 in. N/A N/A 6ftlin. 6ft3in.
14 ft/28 it 25 in. 7R 7in. 6ft9in. 7t 8in. 7ft9in.
156 in. to 3%in. 6fLl10in. 5ft9in. 7 ft5in. 7ft6in.
179 in. 46 in. 5ft7in. 4 ft 6in. 7ft0in. 72 in.
box(es) 67 in. 4ft3in. N/A 6ft5in. 6ft7in.
16 ft/32 ft 25 in. 7 ft9in. 7t 10in. 710 in. 7 tt 10 in.
180 in. to 33 in. 7ft6in. 7f2in. 7ft7in. 7t 8in.
204 in. 46 in. 6ft9in. 6ftlin. 7R 2in. 7ft3in.
box(es) 67 in. 5ftdin. 41t 7in. 6 f1 8 in. 6ft9in.
18 ft 25 in. 710 in. 7f9in. 71l in. B8 0in.
204 in. to 33 in. 7ft8in. 70t 8in. 7t 9in. 7f9in.
216 in. 46 in. 7ft4din. 7 0in. 7ft4in. 7ft5in.
box{es) 67 in. 6f3in 58in. 6ft 10 in. 6fllin.
Notes:

1. Sidewall heights not to exceed 90 in.

2. Maximum inset for ground anchor head from edge of floor or wall is 4 in,

3. Main rail {I'beam) spacing s the maximum spacing per given column (maximum I'beam spacing is
99.5in.).

4. Maximum eave width is 4 in. for single-section homes and 12 in. for multisection homes. /
5. Maximum roof pitch is 20 degrees (4.3/12).

6. Vertical and diagonal tiedown straps are required at each anchor location in wind zones IT and IIL e
7. The minimum height from the ground to the bottom of the floor joist shall be 18 in.

8. Additional tiedowns may be required per manufacrurer’s instructions.

9. Anchors shall be certified for these conditions by a professional engineer, architect, or nationally recog-
nized testing laboratory.

10. Ground anchors should be installed to their full depth, and sabilizer devices shall be installed per
manufacturer’s instructions.

11. Strapping and strapping equipment should be certified by a registered professional engineer or architect
to resist these specified forces in accordance with testing procedures in ASTM D 3953-97, Standard Specifica-
tion for Strapping, Flat Stzel and Seals.

12. Alternative methods capable of sustaining the design load requirements of the manufactured home
construction and safety standards, approved by the authority having jurisdiction, shall be permitted 10 be
used.

13. Table is based on a 3150 Ib working load, and straps shall be placed within 2 fi of the ends of the home.
14. For SI units, 1 ft = 0.3048 m; 1 in. = 25.4 mm; 1 Ib = 0.4535 kg.

3id Draft September 10, 2003
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Table 7.5.2.4.1(c) Maximum Diagonal Tiedown Strap Spacing, Wind Zone III

Tiedown and anchor: Maximum On-Center Spacing (ft)

i
{

Nominal Floor
Width Max. Height Near Beam Method @ Beam Method gl
Single from Ground I-Beam Spacing I-Beam Spacing
Section/ to Diagonal
Multisection Strap
(Ft) Attachment 82.5in. 99.5 in. 82.5in. 99.5 in.
12ft/24 1t 25 in. 5ftlin. N/A 6ftlin. 6ft2in.
132 in. to 33 in. 4ft3in. N/A 5ft 10 in. 6ft0in.
155 in 46 in. N/A N/A 5f6in. 5f 8in.
box(es) 67 in. N/A N/A 5ft0in. 5ftlin.
14 ft/28 ft 25 in. 6 2in. 5ft 7 in. 6ft3in. 6 ft 4 in.
156 in. to 33 in. 5t 8in. 4t 9in. 6 ft0in. 6ft1in.
178 in. 46 in. 4t 8in. N/A 5ft8in. 5ft9in.
box(es) 67 in. N/A N/A 5 2in. 5ft4in.
16 ft/32 ft 25 in. 6fi4in. 6ft3in. 6ft4in. 6ft3in.
180 in. to 33 in. 6ftlin. 5ft1lin. Gft2in. 6ft2in.
204 in. 46 in. 5 ft 7 in. 5 fi @ in. 5t 10in. 5ft1lin.
box(es) 67 in, 4fL5 in. N/A 5f5in. 5ft6in.
18 ft 25 in. 6ft2in. 6ftlin. 6ft2in. 6ftlin.
204 in. to 33in. 6ftlin. 6 ft0in. 6ftlin. 6ft0in.
216 in. 46 in. 5ftl1lin. 5ft 10in. 6ft0in. 5ft1lin.
box(es) 67in. 5ft2in. 4ft8in. 5ft7in. 5ft7in.
Notes:

1. Sidewall heights not to exceed 90 in.

2. Maximum inset for ground anchor head from edge of floor or wall is 4 in.
3. Main rail (I-beam) spacing is the maximum spacing per given column {maximum I-beam spacing is

995 in.).

4. Maximum eave width is 4 in. for single-section homes and 12 in. for multisection homes. w
5. Maximum roof pitch is 20 degrees (4.3/12).

6. Vertical and diagonal tiedown straps are required at each anchor location in wind zones IT and III.&

7. The minimum height from the ground to the bottom of the floor joist shall be 18 in.

B. Additional tiedowns may be required per manufacturer’s instructions.

9. Anchors shall be certified for these conditions by a professional engineer, architect, or nationally recog-
nized testing laboratory.
10. Ground anchors should be installed to their full depth, and stabilizer devices shall be instailed per
manufacturer’s instructions.
I1. Strapping and strapping equipment should be certified by a registered professional engineer or architect
10 resist these specified forces in accordance with testing procedures in ASTM D 3953-97, Standard Specifica-
tion for Strapping, Flal Steel and Seals.
12. Alternative methods capable of sustaining the design load requirements of the manufactured home
construction and safety standards, approved by the authority having jurisdiction, shall be permitted to be

used.

13. Table is based on a 3150 Ib working load, and straps shall be placed within 2 ft of the ends of the home.
14. For SI units, 1 ft = 0.3048 m; 1 in. = 25.4 mm; 1 1b = 0.4535 kg. ’

3rd Draft September 10, 2003



JOBNAME: No Job Name PAGE: 22 SESS: 17 OUTPUT: Wed Oct 8 15:42:09 2003

22 MODEL MANUFACTURED HOME INSTALLATION STANDARDS

Diagonal slrap

Near Beam Method

Gl

Max. eave
¥  projection = 4in.

/

\
|f| ﬁ %Wﬂcnl strap

Near Beam Methad

(Marriage line piers and anchors omitted for clarity)

Max. eave
¥ projection = 12in. .

| —Vertical strap

/
Additicnal strap to far beam

Second Beam Method

(Marriage line piers and anchors omitted for clarity)

Vertical straps
not required
in Wind Zone |
/Vem'cal strap
Additional
strap to
far beam
Second Beam Method
(Vertical tiedown straps required)
<«— Exterior sidewall

) 4 <«—Main beam _. -~~~ :
Height frem ground to !
bottom of floor joist 1 [
y -

Ground Anchor Instatlation

Note: For Sl units, 1 in. = 25.4 mm.

FIGURE 7.5.2.4.1(a) Anchor Strap and Pier Relationship.

1ft 1ft
max. I | I max.
o Q o} o [)

Notes:
1. See Table 7.5.2.4.1 fo maxirmum anchor spacing.
2. For Sl units, 1 ft = 0.3048 m.

FIGURE 7.5.2.4.1(b) Anchor Locations and Spacings — Plan
View.
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7.5.3 Sidewall or Over-the-Roof Straps. If sidewall or over-the-
roof straps are installed on the home, they shail be connected
to an anchoring device, or an alternate method shall be pro-
vided that enables the home to meet this requirement.

7.5.4 Severe Climatic Conditions.

7.5.4.1 Freezing Climates. In frostsusceptible soils or high wa-
ter tabie locations, anchor augers shall be installed below the
frost line, or frost protected as designed by a registered profes-
sional engineer.

7.5.4.2 Severe Wind Zones,

7.5.4.2.1 When a home is installed within 1500 ft (457 m) of a
coastline in Wind Zones II or III, the manufacturer's installa-
tion instructions shall be used.

7.5.4.2.2 When the manufacturer’s installation instructions
are not available, the design shall be by a registered profes-
sional engineer.

7.5.4.3 Flood Hazard Areas. Sec 1.3.6.
7.6 Installation of On-Site Structures.

7.6.1 All buildings, structures, and accessory structures shall
be designed to support all of their own live and dead loads.
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Note: On multisection manufactured dwelling, install sealer gasket on the ceiling, endwalls, and
floor mating line prior to joining the sections together

FIGURE 7.7.1.3 Mating Line Gasket Installation.

7.6.2 Fire separation distance shall be provided, as the au-
tharity having jurisdiction requires, for occupancy.

7.6.3 Expanding Rooms.

7.6.3.1 Expanding rooms shall be inswalled in accordance
with the manufacturer’s instructions.

7.6.3.2 When the manufacturer’s instructions are not avail-
able, perimeter blocking shall be installed in accordance with
Table 6.2.3.1.3.1(a) and anchors shall be installed in accor-
dance with 7.5.2.4, or other acceptable methods or materials
approved by the AHJ may be used.

7.7 Installation Close-Up/Finishing.
7.7.1 Single and Muitisection Exterior and Interior Close-Up.

7.7.1.1 Prior 1o installing the siding, the polyethylene sheet-
ing covering exterior walls for transit shall be completely re-
moved.

7.1.1.2 Holes in the roof made in transit or setup shall be
sealed with exterior sealant.

7.7.1.3 Mating line gaskets shall be installed according to Fig-
ure 7.7.1.3.

7.7.2 Exterior Siding Close-Up.

7.7.2.1 Exterior siding shall be installed according to the sid-
ing manufacturer's installation instructions.

7.7.2.2 Exterior close-up strips/trim shall be fastened se-
curely and sealed with exterior sealant.

7.7.3 Imnterior Close-Up.

7.7.3.1 All shipping blocking, strapping, or bracing shall be
removed from appliances, windows, and doors.

7.7.3.2 All loose items packaged or shipped with the home
shall be installed.

7.7.3.3 All shipped-loose wall paneling shall be installed us-
ing a Y in. (6.3 mm) bead of polyvinyl acetate (PVA) adhesive
on all framing members.

-7.7.3.4 Panelsshall be fastened with minimum 1 in. (25 mm)
long staples or nails at 6 in. (150 mm) on center panel edges
and [2 in. (305 mm) on center in the field.

7.7.4 Unfinished Gypsum Wallboard.

" 7.7.4.1 Homes shipped with unfinished gypsum wallboard

and/or ceiling shall be finished on site.

7.7.4.2 The interior finishes shall have the following maxi-
mum flame spread ratings measured in accordance with
NFFPA 255-00, Standard Methed of Test of Surface Burning Charac-
teristics of Building Materials:

(1) Ceilings — 75

(2) Walls — 75

{3) General — 200

(4) Adjacent to cooking range — 50

{5) Adjacent to or enclosing a furnace or water heater — 25

7.7.5 Bottom Board Repair.

7.7.5.1 The bottom board covering shall be inspected for any
loosening or areas that might have been damaged or torn dur-
ing installation or transportation.

7.7.5.2 Any splits or tears shall be resealed with approved
tape or patches specifically designed for repairs of the bottom
covering.

7.7.5.3 Plumbing P-traps shall be checked to be sure they are
well insulated and covered.

7.7.5.4 All edges of patches shall be taped.

Chapter 8 Optional Features

8.1 Installation of Optional Features.

8.1.1 Where applicable and specific to the manufacturer's
product, optional features shall be permitted to be installed.

8.1.2 All shipped-loose items shail be installed in accordance
with the manufacturer’s installation instructions.

8.2 Hinged Roofs and Eaves.

8.2.1 The manufacturer’s installation instructions shall be
consulted when erecting and securing in place hinged roofs
or hinged eaves.

3rd Draft September 10, 2003
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8.2.2 Site installations of vent stacks, including furnaces, wa-
ter heaters, plumbing stacks, fireplaces, and powered exhaust
fans, shall conform with the manufacturer’s installation in-
structions.

8.3 Garden and Bay Windows. Shipped-loose items, such as
garden or bay windows, shall be installed in accordance with
the manufacturer’s installation instructions.

-4 Awnings and Ramadas. Only freestanding products with
upport columns shall be chosen.

8.5 Miscellaneous Lights and Fixtures.

8.5.1 Exterior lighting fixtures, ceiling-suspended (paddle)
fans, and chain-hung lighting fixtures shall be permitted to be
installed, in accordance with their listings, when the home is
delivered.

8.5.2 Grounding.

8.5.2.1 All the installed exterior lighting fixtures and ceiling
fans per 8.5.1 shall be grounded by a fixture-grounding screw
or by a fixture-grounding wire.

8.5.2.2 For chain-hung lighting fixtures, as shown in Figure
8.5.2.2, both a fixturegrounding screw and a fixture-grounding
wire shall be used.

Color-coded Ceiling outlet  Equipment-grounding
conductors box conductor
| a——~ 4

— ___
) _— +— Grounding
Wire conneclor\__\i strap
I
3

, -1
wq"‘-a 7 Ceiling

Noncombustible ring
(if required) g Ki
] ) Fixture-mounting
Fixture equipment— screw
grounding conductor

FIGURE 8.5.2.2 Installation of Chain-Hung Lighting Fixture.

8.5.3 Where lighting fixtures are mounted on combustible
surfaces such as hardboard, a noncombustible ring, as shown
in Figure 8.5.3, shall be installed to completely cover the com-
bustible surface exposed between the fixture canopy and the
wiring outlet box.

ng fixture

as for other light es, which shall be in-

alled according to their listings.
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Equipment-grounding Outlet box

conductor

Color-coded

Wire connector conductars

™~

Noncombustible ring
{if required)

FIGURE 8.5.3 Installation of SurfaceMounted Exterior
Lighting Fixture.

8.5.5 Exterior Lights.

8.5.5.1 The junction box covers shall be removed and wire-
to-wire connections shall be made using wire connectors.

B.5.5.2 General practice shall be 1o connect wires black-to-
black, white-to-white, and equipment ground-to-equipment
ground.

8.5.5.3 The wires shall be pushed into the box, and the light-
ing fixture shall be secured to the junction box.

8.5.5.4 The lighting fixture shall be caulked around its base
to ensure a watertight seal (o the side wall.

8.5.5.5 The light bulb shall be installed and the globe shall be
attached.

8.5.6 Ceiling Fans.

8.5.6.1 To reduce the risk of injury, ceilingsuspended
(paddle) fans shall be installed with the trailing edges of the
blades at least 6 ft 4 in. (1930 mm) above the floor.

8.5.6.2 The wiring shall be connected in accordance with the
manufacturer’s installation instructions.

8.6 Ventilation Options. The component manufacturer’s in-
structions shall be followed.

8.7 Optional Panels, Siding, and Molding. If the home is
equipped with optional panels, siding, or molding, Figure
8.7(a} through Figure 8.7(c) shall be referred to for the
proper instzllation procedures.

8.8 Skirting.
8.8.1 Construction.

8.8.1.1 Skirting, if used, shali be of weather-resistant materi-
als.

B.8.1.2 Skirting shall not be attached in a manner that can
cause water to be trapped between the siding and trim or
forced up into the wall cavities trim to which it is attached.

8.8.L.3 All wood skirting within 6 in. (152.4 mm) of the
ground shall be pressure treated or naturally resistant to decay
and termite infestations.
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Center of double-section home Center of double-section home

Fasten panel with
18-gauge, %in. x ¥in.
staples or 6d nails,
6in. on cenler around
perimeter and 12 in. Full-surface
in field coverags of all
studs and top
and bottom
plates with PVA
~ = = %
Plant- __| QI —_ g |
applied " [ Fgu- Plant-
panel applied applied ™M ]
TR Field- T
panel Plant- panel -
L T applied
applied panel \’-\ Piant-
panel applied ™
View panel
Notes:
R 1. One full-sized panel no less than 16 in. (406.4 mm) nor larger
One full-sized panel than 32 in. (812.8 mm)
no less than 16 in. 2. Fasten exterior panel to the studs in accordance with the
nor larger than 32 fn. siding manufacturer's installation instructions.
1T IT 1 11 1T 1] IT H 1T 1T 1L 11 1T 1T 11 11
Notes: FIGURE 8.7(b) Installation of Field-Applied Wood Siding at
1. Specific designs must be approved by a Design Approval End Wall.

Primary Inspection Agency (DAPIA).
2. For Sl units, 1in.=25.4 mm.

FIGURE 8.7(a) Installation of Field-Applied Interior End-
Wall Panel. ’

Siding to be installed in accordance with
manufacturer's installation instructions

Window Porch light ) Door installed

installed with J-rail

with J-rail Home installer to

around it remaove all plastic
sheeting used for o

Comer trim transit protection Comer trim
installed
« installed ms T

f

Notes:

1. Double-section homes with horizontal-lap siding can be shipped with no siding on the front and rear end walls.

2. The manufaclurer will instalt doors/windows trimmed with J-rail and corner trim and will cover with plastic
sheeting for transit. All siding, starter trim, fasteners, and vents will be shipped Ioose in the home for
installation on setup.

3. Home installer to complete installation after home is set up, including the installation of roof vents if required.

FIGURE 8.7(c) Installation of Field-Applied Horizontal Lap Siding.
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8.8.2 Veniilation.

8.8.2.1 Ventilation shall be provided for the crawl space with
skirting as follows:

(1) At a minimum of  ft? (0.09 m?} of free area for every

156 ft* (14 m?) of the home's floor area

{2} Except in arid regions with dry soil conditions, the follow-
ing shall be permitted:

(a) Auniform 6mil (0.15 mm) polyethylene sheet mate-
rial or other acceptable vapor barrier material shall
be permitted to be installed on the ground surface
beneath the home to further reduce moisture,

(b) Where an acceptable ground vapor barrier is in-
stalled and one such ventilation opening is within 3 ft
(914.4 mm) of each corner of the home, the total
area of ventilation openings shall be permitted to be
reduced to 1 ft* (0.09 m?) for every 1500 ft® (140 m?)
of the home's floor area.

8.8.2.2 Ventilation openings shall be placed at or near each
corner of the home and as high as practicable.

8.8.2.3 Openings shall be located on at least two opposite
sides to provide cross-ventilation.

8.8.3 Access opening(s) not less than 18 in. (455 mm) in any
dimension and not less than 3 ft®> (0.28 m?) in area shall be
provided and shall be located so that any water supply and
sewer drain connections located under the home are acces-
sible for inspections.

8.8.4 Dryer vents, air conditioning condensation drains, and
combustion air inlets shall pass through the skirting to the
outside.

8.9 Telephone and Cable TV. Telephone and cable TV wiring
shall be installed in accordance with acceptable wiring practices.

Duct drop-out tube o5

Notes:

8.10 Joints and Seams. Where appropriate, all joints and
seams that were disturbed during relocation of the home shall
be made weatherproof.

Chapter 9 Preparation of Appliances

9.1 Clothes Dryer Vent. When installed, the clothes dryer vent
shall exhaust to the exterior of the home, beyond any perim-
eter skirting installed around it, as shown in Figure 9.1.

9.2 Comfort Cooling Systems. Comf{ort cooling systems shall
be installed according to the manufacturer’s installation in-
structions and applicable regulations of the authority having
Jurisdiction.

9.2.1 Air Conditioners,
9.2.1.1 Energy Efficiency.

9.2.1.1.1 For proper operation and energy efficiency, site-
installed central air conditioning equipment shall be sized to
closely match the home’s heat gain, following Chapter 28 of
the 2001 ASHRAE Handbook of Fundamenials or other nation-
ally recognized methods. Information necessary to calculate
the home’s sensible heat gain can be found on the home's
compliance certificate.

9.2.1.1.2 The BTU/hr rated capacity of the site-installed air
conditioning equipment shall not exceed the air distribution
systern's rated BTU/hr capacity as shown on the home’s com-
pliance certificate.

9.2.1.2 Circuit Rating. If 2 manufactured home is factory pro-
vided with an exterior outlet to energize heating and/or air-
conditioning equipment, the branch circuit rating on the tag
adjacent to this outlet shall be equal to or greater than the
minimum circuit amperage identified on the equipment rat-
ing plate.

<— Exterior wall

Manufacturer's
exhaust hood
or equivalent

Dryer duct

\— Manufacturer's exhaust hood
or equivalent above snow level

1. Installation of the exhaust syster must be in accordance with the dryer manufacturer's instructions.

2. Dryer exhaust system must not terminate under the home.

FIGURE 9.1 Dryer Exhaust System.
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9.2.1.3 A-Coil Units.

9.2.1.3.1 A-coil air conditioning units shall be compatible
and listed for use with the furnace in the home.

9.2,1.3.2 The air conditioner manufacturer’s instructions
shall be followed.

9.2.1.8.3 All condensation shall be directed beyond the pe-
rimeter of the home by means specified by the equipment
manufacturer.

9.2.2 Heat Pumps. Heat pumps shall be installed according to
the heat pump manufacturer’s instructions.

9.2.3 Evaporative Coolers.

9.2.3.1 A roof-mounted cooler shall be installed in accor-
dance with the appliance manufacturer's instructions. The
discharge grill shall not be closer than 3 ft (915 mm) from a
smoke alarm.

9.2.3.2 Before installing a roof-mounted cooler, the person
installing the cooler shall ensure that the roof will support the
weight of the cooler.

9.2.3.3 A rigid base shall be provided to evenly distribute the
cooler’s weight over several rafters.

9.3 Fireplace and Wood-Stove Chimneys and Air Inlets. Fire-
place and wood-stove chimneys and air inlets shall be installed
in accordance with their listings.

9.4 Range, Cooktop, and Oven Venting.

9.4.1 If the home is equipped with a combination range
(cooktop) /grill or oven that contains its own exhaust system,
the vent shall exhaust to the exterior of the home.

9.4.2 When the vent exhausts through the floor and if perim-
eter skirting is installed, the vent shail extend through the
exterior perimeter of the home.

9.5 Flood Hazard Areas.

9.5.1 Outside Appliances. Appliances installed on the manu-
factured home site shall be anchored and elevated to or above
the same elevation as the lowest elevation as the lowest floor of
the home.

9.5.2 Air Inlets. Air inlets shall be located at or above the same
elevation as the lowest elevation as the iowest floor of the home.

Chapter 10 Utility System Connection and Testing

10.1 Proper Procedures.

10.1.1 The authority having jurisdiction shall be consulted
before connecting the manufactured home to any utilities.

10.1.2 Where required, only qualified personnel familia
with local codes shall be permitted to make utility site connec
tions and conduct tests.

IG.yVater Supply.

. 10.2.1 Maximum Supply Pressure and Reduction. When the
local water supply pressure exceeds 80 psi (0.6 MPa) to the

manufactured home, a pressure-reducing valve acceptable to the o

authority having jurisdiction of a bypass type shall be installed.

10.2.2 Connection Procedures.

10.2.2.1 Mandatory Shutoff Valve.

b10.2.2.1.1 An accessible shutoff valve shall be installed between

the water supply and the inlet in a manner acceptable 10 the g,
authority having jurisdiction, as shown in Figure 10.2.2.1.1.

2y
3N

e R,

cable if necessary for local
freezing conditions.
Install pipe-heating
cable in accordance
with manufacturer's
installation instructions.
Pipe-heating cable is to be
listed or approved for
manufactured home use.

To pipe-heating cable
receptacle under home

FIGURE 10.2.2,1.1 Typical Water Connection.

10.2.2.1.2 The water riser for the shutoff valve cannection
shall be permitted to be located underneath or adjacent to the
home.

10.2.2.1.3 The shutoff valve shall be a full-flow gate or ball
valve, or valve acceptable to the authority having jurisdiction.
(=

10.2.2.2 Crossovers.

10.2.2.2.1 Multisection homes with plumbing in both sec-
tions shall require water-line crossover connections in accor-
dance with the manufacturer’s instructions.

10.2.2.2.2 The shipping caps shall be removed from the wa-
ter lines, and the crossover connectors provided with the
home shall be installed.

10.2.2.2.3 If freezing could occur, the water connectors shall
be wrapped with insulation.

10.2.3 Freezing Protection.

10.2.3.1 Necessity. In areas subjected to subfreezing tempera-
ures, exposed sections of water supply piping, shutoff valves,

ressure reducers, and pipes in water heater compartments
vith uninsulated doors shall be protected from freezing using
a method acceptable to the&uthority having jurisdiction.

10.2.3.2 Use of Pipe Heating Cable. Only pipe heating cable
listed for manufactured home use shall be permitted to be
used and shall be installed in accordance with the manufaciur-
er's installation instructions.
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10.2.4 Testing Procedures.

10.2.4.1 The water system shall be rechecked for leaks at the
instailation site.

10.2.4.2 The test shall be made by subjecting the system to air
or water at 100 psi (0.7 MPa) for 15 minutes without loss of
pressure.

10.3 Drainage System.

10.3.1 Assembly and Support. If portions of the drainage sys-
tem were shipped loose, they shall be installed in accordance
with the manufacturer’s instructions.

10.3.2 Proper Slopes. Drains shall be installed in accordance
with 10.3.2.1 or 10.3.2.2.

10.3.2.1 Drain lines shall slope at least % in./ft (19.7 mm/m)
unless otherwise noted on the schematic diagram, as shown in
Figure 10.3.2.1, or in a2 manner acceptable to the authority
having jurisdiction. -

[ m——————— | _
Second —
stool drop
Main stool —3—»
drop
Shipping —»-|| | Shipping —»| |
cap cap

Field-installed strap support

4 it on center, slopa Yain./ft
To sewer —

Note: For Sl units, 1 ft = 0.3048 m; 1 in. = 25.4 mm.

FIGURE 10.3.2.1 Drain Pipe Slope and Connections.

10.3.2.2 A slope of % in./ft (9.8 mm/m) shall be permitted
when a clean-out is installed at the upper end of the run.

10.3.3 Connector Sizes. The main drain line shall be con-
nected to the site's sewer hookup, using an approved elas-
tomer coupler, as shown in Figure 10.8.3, or in a manner ac-
ceptable to the authority having jurisdiction.

10.3.4 Crossovers. Drainage line crossovers in muitisectio
homes shall be connected in accordance with the manufactur
er’s instructions.

10.3.5 Testing Procedures.

10.3.5.1 The drainage system shall be rechecked for leaks
after installation at the site.

10.3.5.2 This test shall be accomplished by capping the drain
ling, filling it with water, and holding it 15 minutes or by run-
ning a 2 in. air pressure manometer test.

3rd Draft September 10, 2003

Typical connecting X
pipe and fittings

{not supplied by
the manufacturer) ;

Approved

< £lastomer coupler

Support strap at
4 ft (max.) intervals

N Site sewer hookup

Notes:

1. Fittings in the drainage system thal are subject to freezing, such as
P-traps in the floor, are protected with insulation by the manufacturer.
Insulation must be replaced if it is removed for access lo the P-trap.

2. For Sl unils, 1 ft = 0.3048 m.

FIGURE 10.3.3 Connection to Site Sewer.

10.4 Gas Supply.

10.4.1 Conversion~of Gas Appliances. A service person ac
ceptable to the authority having jurisdiction shall convert the
appliance from one type of gas to another, following the in-
structions provided by the manufacturer of each appliance.

10.4.2 Orifices and Regulators. Before making any connec-
tions to the site supply, the inlet orifices of all gas-burning
appliances shall be checked to ensure they are correctly set up
for the type of gas to be supplied.

10.4.3 Proper Supply Pressure. The gas piping system in the
home shall be designed for a pressure that is at least 10 in. of
water column [5.8 oz or 0.36 psi (2.54 kPa)] and not more
than 14 in. of water column [8 oz or 0.5 psi (3.5 kPa)]. If gas
from any supply source exceeds, or could exceed, this pres-
sure, a regulator shall be required to be installed.

10.4.4 Crossovers.

10.4.4.1 All crossovers and fittings shall be listed for exterior
use and shall be installed in accordance with the manufactur-
er's instructions.

10.4.4.2 Tools shall not be used to connect or remove the
flexible connector quick-disconnect.

0.4.5 Testing Procedures. The gas system shall be retested
or leaks at the installation site by personnel acceptable to the
uthority having jurisdiction (see 10.4.3).

10.4.6 Connection Procedures. Gas burning—appliance vents
shall be inspected to ensure that they are connected to the
appliance and that roof jacks are installed and have not come
loose during transit.

10.4.7 Gas Appliance Startup Procedures.

10.4.7.1 When required, 2 qualified person shall perform the
following procedures.
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10.4.7.2 One at a time, equipment shutoff valves shall be 10.5.5.2 The tank shall be filled to capacity with fuel, and all
opened, pilot lights shall be lit, and burners shall be adjusted in Joints in the system shall be examined for leakage.
accordance with each appliance manufacturer’s instructions. 10.6 Electricity. A power supply shall be available at the site.
10.4.7.3 'The operation of the furnace and water heater thermo- 10.6.1 Description and Rating of House Wiring. The home
stats shall be checked and then set to the desired temperatures. shall be designed for connection 1o an electrical wiring system
10.5 Heating Oil Systems. rated at 120/240 volts ac.

10.5.1 Homes equipped with oil burning furnaces shall hav 0.6.2 Electrical Equipment/Instaliations. All electrical equip-

their oil supply tankage and piping installed on site. ent and installations shall be designed, constructed, and main-
) ined in accordance with the applicable Manufactured Home

10.5.2 The oil burning furnace manufacturer’s instructions Construction Safety Standards or the authority having jurisdic-

shall be consulted for pipe size and installation procedures. tion, or both.

10.5.3 All oil storage tanks and pipe installations shall meet 10.6.3 Testing. Each manufactured home shall be subjected

all applicable local regulations and shall be required to be to the following tests:

made only by experienced personnel acceptable to the au-

thority having jurisdiction (1) An electrical continuily test to ensure that metallic parts

are effectively bonded.

10.5.4 Tank Installation Requirements. (2) Operational tests of all devices and utilization equipment
except water heaters, electric ranges, electric furnaces,
dishwashers, clothes washers/dryers, and portable appli-
ances to demonstrate that they are connected and in
working order.

10.5.4.1 Unless the home is instalied in a community with a
centralized oil distribution system, an oil storage tank shall be
installed outside the home.

10.5.4.2 The tank shall be located where it is accessible to Electrical polarity checks to determine that connections
service and supply and safe from fire and other hazards. have been made in accordance with applicable provisions of

. the Manufactured Home Construction Safety Standards, or
10.5.4.3 In flood hazard areas, the oil st9rage tank sha]! b the authority having jurisdiction, or both. Visual verification
anchored and elevated to or above the design flocd elevation, shall be an acceptable electrical polarity check.

or anchored and designed to prevent flotation, collapse, or
permanent lateral movement during the design flood.

10.5.5 Leak Test Procedure.

10.5.5.1 Before the system is operated, it shall be checked for 11.1 Smoke Alarms. Smoke alarms shall be functionally tested
leaks in the tank and supply piping. in accordance with the home manufacturer’s instructions.

Chapter 11  Life Safety Features
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Ahyb,.qk?)b“ a l'eaul"’o'(' e hunboring o ¥/

Yy the™ A.o.

ABS foonng Pad ... 6.3.1.3

Accessory building or structure ... see Manufactured home accessory

building or structure

Administration .......coo.ooiiii e Chap. 1

Air conditioners ... 884,921

Airinlets ... ... 8.84,9.3,9.5.2

Alerations ... e 4.2
Instaliation {definition) .. ... ...cccooeeeoneeii el 3.3.13

Anchoring equipment
Definition ... ... 3.3.2
Flood hazard areas ....._.........co ..o, 6.1.5

Anchoring IStrUCHONS . ...vv'iviieice e cress e 7.5

Anchoring system ... 7.5
Definition ........oviiiiiiiiiie e 3.33

Anchors ... 75.23.1
Definition ... 331
Freezing climates .........co.ocoiiiiiiiiiieiiiiiiin e 754.1
Installation ... ... 7.5.2.4.2
Number and location of .............ccocoivviniiiiiiLL 7.5.24
Wind zones, SeVere .........cooeerieiiiiiniiiieiia e 7.5.4.2

Appliances
Gas appliances, conversion of ............cccoollL. 10.4.%
Preparztion of ..........ccooiiiiiiiiiiici i Chap. 9
Venting

Clothes dryer ..o 9.1
Range, cooktop, and oven ........o.. i 94

Application of standard ... 1.3

Approved (definition) ...............ccocoiiiviiii 3.2.1

Arid region (definitfon) ....................oL 3.34

Authority having jurisdiction (AH]) (definition) ................. 3.2.2

AWDEDES _. oot 84

-B-

Base flood (definition) ...................ocociioi i 335

Base flood elevation (BFE) (definition) ........................... 336

Bay windows ... 8.3

Bottom board repair ............cccooiiiiiiiiii 7.7.5

-C-

Cable TV .. e B.9

Chimneys, fireplace and wood-stove .........................ceeu.... 9.3

Clearance under homes ...........ccoeeviieneeiviiiniaiiinen. 6.2.3.3

CloSE-UP ..\ e 7.7

Clothesdryervents ...............ccccooiiiiiiiiiiiii e, 8.8.4,9.1

Combustion air inlets ......................viveian, 8.8.4,95.7, 952

Comfort cooling systems .................ccoeeviiiiiiiiiniiiiiaeen, 9.2

Concxete footings ................oiiiiiiiiiiniiinan, 6.3.1.1,6.3.2.2

Cooktop venting ...............coovvveiiiiieniiiniieen e 9.4

Crawlspace ... B.8.2.1

CIOSSOVEIS ...ovii i e e 7.4
Definition ... oo 3.3.7
Drainage system ... 10.3.4
Gas SUPPlY «ovvvieee e 10.4.4
Water supply ... 10.2,2.2

-D-

Dataplate ... ..o e 4.3
Information On .......iveieiece e 432
Location of ......oooiiiiiii e 4.3.1

Definitions ..ot Chap. 3

Design zone maps ...............o.oiiiiiiiiiian e 434

Downspouts ... 5.7.4

Drainage ..o, 5.7, 10.3

Ductwork Crossovers ........o...coviiiieiieniirii e, 7.4.2
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-E-
Eaves, hinged ... .....ocoiii i e 82
Electrical systems ..... 4.4.1, 10.6; see also Lighting and light fixtures
Air conditioning system ... 9.2.1
Ceiling fans oo.vivi i e 8.5.6
Encroachments ............oooiiniiiiis i, 5.2
- Evaporative coolers ... 9.23
Expandingrooms ... 7.6.3
Exterior siding
Close-up .o e 7.7.2
Light fixwre, installation of ...l 8.5.4
Optional ... 8.7, Fig. 8.7(b), Fig. 8.7(c}
F-
Fans
Ceiling ... e 8.5.6
Exhaust ... e 8.2.2
Finishing ... e 7.7
Fireplaces ........c.ooiiiiiiiiii e, 8.2.2, 9.3
Fire separation distances ..................oviviinininiiiinsn.s 5.3,7.6.2
Floating slab footing system 63.22
Flood damage resistant material (definition) .................... 3.3.10
Flood hazard areas ...............ccoiiiiuiiiiniiererennennons 1.3.6, 9.5
Appliance installation in ... 9.5
Definition ... e 3.3.8
Foundations ........ccoooiiiiniiiiiicen i e 6.1.5, 6.5.1
Oil storage tank «.....ooo.ooiiiiiiiii e 10.5.4.3
Preinstallation considerations in ............ ..136.3, 412
Flood kazard map (definition) ...................cocoiviviiiennae.. 3.39
Floorplan ._........coiiniiiiiie e e 4.3.1
FOOUDES ..o oot e 5.6,5.8.3, 6.3
Acceptable types of ... ... 6.3.1
Combination systems ..........ooiiiiii i s 6.5.4
Definition .......oiiiiii i e 3.3.10
Floating slab systems .....ooooioiiiiniiiiiccirc e 63.2.2
Freezing climates, placementin .........o.ooviviiiininians .. 6.3.2
General elevation and foundations requirements in ........ 13.6.4
Insulated foundations ..........o..coiiiiiiiii i, 6.3.2.3
SIzNg OF cooeiii e 6.3.3
Foundations ............................ Chap. 6; sez alse Footings; Piers
Permanent ... e 6.4
Special CONSIAErALONS .........coooiiiiiiinnrii e eiiiemeeennas 6.5
Flooding, areas prone to ...l iiiiiiiiie e 6.5.1
Snow load .o 652
Freezing climates
Anchors for ... 7.5.4.1
Footing placementin ............... e 6.3.2
Water supply protection ..., 10.2.3
Frost penetration map ..............coooiiiiiiiiii il Fig 6.3.2.1.3
Furnaces -......coocviiiiveiiii i 8.2.2, 10.4.7.2, 10.5.1, 10.5.2
G-
Garden windows ............oociiiiiiineiiiiiiee e 8.3
Gas supply ..........coveieiiii se¢ Manufactured home gas supply
Ground COVErS ....iiiiiiii i e e 58.2,5.8.3
Grounding of light fixtures ....._........cocoviiieiiiiinan., 8.5.2
Ground moisture control .. ... ... 5.8
GUHEES ..o e 5.7.4
Gypsum wallboard, unfinished ....................ccooil, 7.9.4
H-
Heating oil Systems ..........coocvirininuinceiinviiaiannianine et 10.5
Heat pumps .......cooooiiiini e 9.2.2
Hinged roofs and €aves ............cccocvviuiimienniiinieiineninnnn.s 8.2
Home installation manual supplements ........................... 43.3
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I- P rS ou it s 4.4.1,6.2
Installation Acceplable piers, materials specification of ..............._.... 6.2.2
Conslderations . ....v.ueiee e e e 4.4 Deffmuon ........................................................ 3.3.19
(01 T T T 339.11 Design procediires ...o.eee.iioveiinin oo e e anen e 6.2.4
OPUONAl FEALUTES ..o eeseeeeeeeeeiseee e aiias Chap. 8 Design requirements and capacities ....cocvvverieniineiiooL.. 6.2.3
Preinstallation considerations .........cv.veecueineninneninennn... 4.4 Food hazard ATEAS - oeecn et 6.1.5
Installation alteration {definition) ...........ooceiiiiiinnnnni . 3.3.12 LOCB..[IOI'I 'and spacing e 6.2.5
Installation conSiderations .............ooeemmoomoee oo 43 Multisection homes, piesfor ................. ... 6.2.5.5
Installation instructions (definition) ...........coeeiiiinniiniinns 3.3.13 Pipe h?aung cable,useof ...l 10.2.3.2
Installation pmcedu:es _________________________________________ Chﬂp. 7 Plu.mbmg SEACKS L e e 829
Anchoring instructions ..........ccoooiii . 75 Positioning of home ... 7.2
Close—up/ﬂnlshmg _________________________________________________ 77 Preinstallation consideraions .................oooeeeenoo. .. 1.3.6.3, 4.1
Before moving manufactured home 1o location ..._............. 7.1 Pressure-treated permanent wood footings ..................... 6.3.1.2
Multisection homes
Crossover connections for ........iivvcveuecnnieaennenenennn., 7.4
INterconnection OF .......vueeeee oo eaeen, 73 Q-
OFf on-8ie SIUCIUTES ...ttt aeaaeae e, 7.6 Quick-disconnect, flexible gas connector ..................... 10.4.4.2
Positioning of home ..o 7.2
Insulated foundations, footings for ....._.....c.c.....oooeel... 6.3.2.3 R
Interconnection of multisection homes ............................. 7.3 e
Interior cloSe-UP ......iiiiviitie e eeee e 773 Ramadas ............oiiiiii e 8.4
Befinition ... s 3.3.20
Range venting .......oc.cooiiiiiii e 9.4
J- References ..............cociiiiiiiiiiiiniiiiiee e Chap. 2
Joimts Lo 8.10 Retroactivity of standard ..........ccoooviiiiiiiiiein L4
Roofjacks ........ociiiiiii e 10.4.6
Roofs
-i- . Chimney extension above ............o.oooiiieeiiiiiiaiinin., 9.3.5
Labeled {definition) ..............c...vcemnvienneuieriieeiinesnns.. 323 Hinged v, 8.2
Life safety features ................ccooiiiiiiiiiie s Chap. 11
Lighting and light fixtures .............cccooovviiiiniinin, 8.5
Chain-hung fixwre, instailation of .. . 8.5.2.2, Fig. 85.2.2 S
EXIEHOT tuiviieeivi e, 8.5.1. 8.5.2. 1,85310855 Scope of standard ... 1.1
Grounding of ... ....iiiieii L 8.5.2 SaMMNS ..o e 8.10
SIdINE e e 8.5.4 Separation diStAnces ...............oiiiiiiie e, 5.3
Surface-mounted exierior fixture, installation of .8.5.3, Fig. 8.5.3 ON-511E SLIUCIUITES .. vutiarste s e e e e ean e eneans 76.2
Listed (defimiiom) ........ccoooeeinininee e, 5.2.4 Setback distances ....._..........coociviiiviini e 5.2
Lowest floor (definition} .............coeieieioniioiiiina s 3.3.14 Sewer drain cONNECHORS .........coouiiiieniniien e, 883
Shall (definition) ..........c.ooiiiiiiieir e 3.25
Should (definition) ................c.ccoieiii e 3.26
-M- Shutoff valves, water supply ...............c.cooo 10.2.2.1
Manufactured home {definition)} ......................cccene.... 3.3.15 Sidewall StaPs ..ot 7.5.3
Manufactured home accessory huﬂding or structure Sidil:l.g ................................................... See Exterior siding
DefiMILON «...eieee i 3.3.16 Site preparation ... Chap. 5
On-site structures, installation of ...........coceeeeeiviiinnenan.. 7.6 SKIFtNE oo, 5.8.1,63.23.1,88
Quiside appliance installation, flood hazard areas ............ 951 D efiniOn i e e s 3.3.21
Manufactured home gas supply ..............cocciiieeieeineannns 10.4 b Y T 6.3.22
DeRMItON «....ciiiii e e 3.3.17 Sloped sites, drainage of ... 5.7.2
Manufactured home site Smoke alarms .. .. ... 11.1
Definition ... ..ot 3.3.18 Smowload ... ... 6.5.2
Preparation of ...t Chap. 5, 7.1 Seil conditions _................. 5.5
Moving home to location .................o.oooiii s 7.1 Stabilizing device (definition) ...................ccovviiiien.l, 5.5.22
Multisection homes Stand (definition) ................ e, 3.3.23
ANCROTS « oo e 75241 Standard (definition) ............ccoooiiiiiiin i 327
CrOSSOVEDS L0 uuiastisccen e e e e v e ea e e see Crossovers Straps, side-wall or overtheroof ........................ 753
Interconnection of .. ... ..ot 7.3 Structures
Piers FOr o s 6.2.5.5 Definition ... 3.3.24
Drainage .....oocoviiiiiciini 5.7.3
Onssite structures, installation of ..........oooo i, 76
-O- Support systems ... 7.1
Oil tanks and heating oil systems ................occeeevnennennn... 105 Definiion ... e 3.3.25
On-site structures, installation of __..............ccooiiiiiiiiiiinnnn, 76 Flood hazard areas ..........c.cocoviiiieiiine i, 6.1.5
Optional features ...............ccooooiiimniiiiineiiiiiieeeen., Chap. 8
Organic material, removal of .........c.....coooiiiinvi 5.6
OVen Venting ....o...ooooiiiii i e 9.4 -T-
Overthe-roof SEaps .. ....oooovviiveeiii i 753 Tanks, oil ..o e, 10.5
Telephone ... 89
TOIM USE Lot e as 1.5
-P- Tests, utilities ..................c...L see Utility connection
Panels, optional ................c.coce 8.7, Fig. 8. 7(a) Tie oo se¢ also Anchoring equipment
Permanent foundaions ...........c....coocoviiineiiiiiiiii s, Diagonal tie (definition) ............cceeeo i, 3.3.26.1
Permits, issuance of ...............oooiiiiiiii 5.‘1 Vertical tie (definition) ..., 3.3.26.2
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Tiedown straps .....................ccoioiiiiiiie 7.5.2.3.2 Gas supply -..oovinii e seeen 10.4.4
Tra.nsporter, access for ... 5.1 Water supply ................................................... 10.2.2.9
TVicable ..o 849 Utility schematics _..........o.oioiiioiiii e 432
Ytility system testing ..................... see Utility system connection
- v
B O L Valves, water supply -—.....ccooonrromrrrrre 102.1,10.2.2.1
T TTTIIIITITIIIoTorsrssreraiassesiissaniee Vaporbarrder ..., B.8.2.1(2)
Drainage system .........ccoooveiviiiiiiniiiii e 10.3 Vapor retarder .........ouvuitiieieeeee e 5.8.1
Electrical system ... 10.6 Venhilation ...............c..ooiiiuiinasioieiie e 8.8.2
Gas supply ..o, 10.4 OPLOTS oo e 8.6
Heating oil systems ......ccooooiiiiin it 10.5 Venting
Proper procedures ............co.ooiieiiis 10.1 Clothes dryer ...t e g.1
TestS et e e 10.1.2 Range, cooktop, and oven ........o.oooiiiiii 9.4
Drainage system .. ..._.....co e, 10.3.5 Vent stacks ......ooeeiiiii e 8.2.2
Electrical system ......o..oovieiiiiiiiin e 10.6.3
Gas SUPPlY ... e 10.4.5 -W-
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