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NOTE:
CONSUMER INFORMATION CARDS

“Keep this booklet with your manufactured home. Title VI of
Housing and Development Act of 1974 provides you with
protection against certain const. and safety hazards in your
manufactured home. To help assure your protection, the
manufacturer of your manufactured home needs the
information which these cards, when completed and mailed,
will supply. If you bought your home from a dealer, please be
sure that your dealer has completed and mailed a card for
you. If you acquired your home from someone who is not a
dealer you should promptly fill out and send a card to the
manufacturer. It is important that you keep this booklet and
give it to any person who buys the manufactured home from

you”
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INSTALLATION MIANUAL

Using the Manual

This manual is organized into a series of steps that will take you through the entire installation process using only those pages

required for the specific home being installed. First, review the entire manual, including the Introduction chapter. As you read it,
identify sections of the manual that you will need; identify other documents or information you will need; construct lists of tools

and materials required for your particular installation; and make sure you have everything you need before starting work.

After reviewing the entire manual, refer to the sequence of installation steps in the table below. Identify the pathway for your
installation and follow the arrows downward. Select either Single Section Home or a Multi-Section Home and choose the col-
umn corresponding to the home's foundation type, either Pier and Ground Anchor or Load-Bearing Perimeter Wall (see
Definitions, p. 4). Then complete the work in each of the sections starting with Getting Started.

If using an alternative (proprietary) foundation system, the installation process will change from that described in this manual.

Consult the system manufacturer directions for instructions. See page 6 for alternative foundation system criteria.

Getting Started (p. 9)
v :

Prepare the Site (p. 14)
v ;

Install Footings (p. 19)
\ 4

Setthe Home (p. 34)
L 4
Install Stabilizing System

(p. 67)
¥

Connect Utilities (p. 79)
h 4 :
Prepare Appliances and
Equipment (p. 88)

v X

Complete Under the
Home and Site Built
Structures (p. 97)

v 8

Prepare Home for
Occupancy (p. 101)-
L 4

Complete Installation
Checklist (p. 102)

Disclaimer

The Manufactured Housing Research Alliance, its members, consultants, contractors and re
or guarantee, express or implied, as to the accuracy or appropriateness of any materials or i
home, nor assume any liability for the use of the information, methods, or materials containe

use.

ier and Ground Anchor

Load-Bearing Perimeter

Wall

 Geitting Started (p. 9)
v

Prepare the Site (p. 14)
v :

Construct F oundatioh
(p. 32)
v

Connect Utilities (p. 79)
v

Prepare Appliances and
Equipment (p. 88)
v

Complete Under the
Home and Site Buiit
Structures {p. 97)

s 4

Prepare Home for
Occupancy (p. 101)
= :

Complete Installation
Checklist (p. 102)
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Introduction

This installation manual contains instructions that must be followed for the proper installation of the home. It complies with
the HUD Model Manufactured Home Installation Standards. Please read all instructions and any other documents (includ-
ing addendum pages and supplements) that may apply to the specific home prior to commencing site work or installation.

This installation manual covers permits and site work through final inspection of the installation, It covers both single and
multi-section homes installed over pier and anchor, load bearing crawl space walls and basement foundations. It contains
instructions, including specifications and procedures, for the set and hookup of manufactured homes to be used as single-
family dwellings.

The importance of correct installation cannot be over-emphasized. Correct installation is absolutely essential to home-
owner satisfaction and the structural integrity of the home. All instructions must be followed to provide the customer with a
safe, quality home.

No manual can cover all circumstances that may exist for certain home designs or building sites. For questions, further
clarification, or if you encounter conditions at the site or in the design of the home or its foundation not covered by this
manual, please contact the manufacturer (see Resources, p. 3), a registered engineer, or registered architect.

Supplemental addendum pages may be included with this manual. Supplements include requirements not covered in this
manual or that supersede the manual instructions.

Once the home installation is complete, leave this manual with the home.

IMPORTANT NOTICES
«  The home manufacturer is not responsible for installation or for the materials supplied by the set-up crew at the
time of installation. The installer may be responsible for any deviations from the installation instructions of this
manual.

o Tokeep the home in compliance with its warranty, the home installation must follow the procedures described in
this manual or other procedures approved by the manufacturer. Deviation from the instructions in this manual
may void the home's warranty. Any alterations or changes to the home shall be approved by a registered engi-
neer or registered architect and may still be subject to warranty violations.

«  When an installer does not provide support and anchorage in accordance with the approved manufacturer's in-
stallation instructions, or encounters site conditions (such as areas that are subject to flood damage or high
seismic risk) or other conditions that prevent the use of the instructions provided in this manual, the installer
must obtain special site-specific instructions from the manufacturer or use a design approved by a registered
engineer or registered architect.

« Theinstaller must possess a valid installation license as a manufactured home installer.

. If the installer identifies failures of the home to comply with the Federal Manufactured Home Construction and
Safety Standards (the HUD Code), the installer must notify the manufacturer and retailer.

SAFETY

There are potential hazards associated with the installation of a manufactured home, Home installers are licensed, and as
experienced professionals, should recognize these hazards, be qualified to work with them, and be capable of providing
safe work practices and equipment that minimize the risks of injury.

Only qualified persons should install a manufactured home. As qualified professionals in the field of manufactured home
installation, installers are the experts and must be aware of the hazards and conditions faced. Warnings are published
throughout this manual as reminders. These reminders may not cover all hazards, all potential hazards, or all possible
consequences of improper or unsafe installation practices.

Construction crews should be trained in the skills required and be supervised by experienced personnel. Installers should
regularly inspect work performed by crews and subcontractors.

Obey OSHA regulations, particularly those related to home construction, such as Title 29 Code of Regulations Part 1926.
For copies of OSHA regulations, call (202) 512-1800 or visit www.osha.gov on the web.

RESOURCES

Manufacturer contact information:
ADVENTURE HOMES of Garrett, IN. LLC
1119 Fuller Dr.

Garrett, IN. 46738
Telephone: (260) 357-1963
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FAX: (260) 357-1969
Website: WWW.adventurehomes.net

Office of Regulatory Affairs and Manufactured Housing
US Department of Housing and Urban Development
451 Seventh Street, SW, Room 9164
Washington, DC 20410-8000
Telephone: (202) 708-6423 or (800) 927-2891
FAX: (202) 708-4213

State Administrative Agencies
A list of SAAs may be found on the web at WWW.hud.gOV or by contacting the Office of Regulatory Affairs and
Manufactured Housing.

FEDERAL PREEMPTION

This home was engineered, constructed, and inspected in conformance with the Federal Manufactured Home Construc-
tion and Safety Standards of the US Department of Housing and Urban Development (24 CFR Part 3280, commonly re-
ferred to as the "HUD Code") in effect on the date of manufacture. These Standards set forth minimum requirements for
the design and construction of manufactured homes designed to be used as dwellings,

individual states, counties and cities shall have no authority to establish standards regarding the construction or safety of
a manufactured home. A metal certification label is affixed to each section of the home to certify that it has been con-
structed and inspected to comply with these Standards. The design plans and in-plant construction of all homes are in-
spected by independent third party agencies to assure compliance with the Standards.

The installation of the home and any alterations made to the home shall conform to the requirements of the Federal
Manufactured Home Construction and Safety Standards and the HUD Model Manufactured Home installation Standards.
These installation instructions are minimum requirements. Applicable local or state laws may have more stringent installa-
tion requirements than outlined in this manual and must be followed. Consult with the local authority having jurisdiction
(LAHJ) for regulations that may require licenses and/or permits or which may affect procedures described in this manual.

DEFINITIONS
ANCHOR ASSEMBLY. Any device or other means designed to transfer loads to the ground.

ANCHORING EQUIPMENT. Ties, straps, cables, turnbuckles, chains, and other approved components, including tension-
ing devices that are used to secure a manufactured home to anchor assemblies,

ANCHORING SYSTEM. A combination of anchoring equipment and anchor assemblies that will, when properly designed
and installed, resist the uplift, overturning, and lateral forces on the manufactured home.,

BASEMENT. A load-bearing perimeter wall foundation that includes habitable space (finished or unfinished, heated or
unheated) partly or completely below grade.

CRAWLSPACE. The space underneath the home’s floor system, enclosed with either load- or non-load bearing perimeter
walls. The ground may be covered with a concrete slab or by a plastic ground cover, Crawlspace walls must be
vented.

CROSSOVERS. Utility interconnections between sections of multi-section homes, including heating and cooling ducts,
electrical circuits, and water pipes, drain plumbing, and gas lines.

DATA PLATE. An information sheet located at the main electrical panel, in the utility room, in a bedroom closet, or in a
cabinet in the kitchen. It contains a unique identification number and identifies the wind zone, roof load zone, and cli-
matic zone for which the home was constructed.

DIAGONAL TIE. A tie intended to resist horizontal or shear forces, but which may resist vertical, uplift, and overturning
forces.

FOOTING. That portion of the support system that transmits loads directly to the soil,
GROUND ANCHOR. A specific anchoring assembly device designed to transfer home loads to the ground.

H-BEAM. Steel H-beams are often used to support a home over a basement or crawlspace. They span across the foun-
dation from sidewall to sidewall, typically with an intermediate support pier and footing (typically in the center point re-
sulting in a line of piers under the centerline of a double section home).

INFORMATION PACKET. A set of important documents provided with the home including warranties, information on high
wind coverage, and other features of the specific home.
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INSTALLATION LICENSE. The proof that an installer meets the requirements for installing manufactured homes under
the HUD-administered installation program.

LABELED. Equipment or materials to which has been attached a label, symbol, or other identifying mark of a certified
testing laboratory, inspection agency, or other an organization concerned with product evaluation. The label indicates
compliance with nationally recognized standards or tests to determine suitable usage in a specified manner.

LISTED OR CERTIFIED. Included in a list published by a nationally recognized testing laboratory, inspection agency, or
other organization concerned with product evaluation that maintains periodic inspection of production of listed equip-
ment or materials, and whose listing states either that the equipment or material meets nationally recognized stan-
dards or has been tested and found suitable for use in a specified manner.

LOAD-BEARING PERIMETER WALL FOUNDATION. A support system for the home whereby the home is mechanically
fastened to a structural wall(s) that transfers gravity, lateral, and uplift loads to the ground,

LOCAL AUTHORITY HAVING JURISDICTION (LAHJ). The state, city, county, municipality, utility, or organization that
has local responsibilities that must be complied with during the installation of a manufactured home.

MUST. Indicates a mandatory requirement.

N/A. Indicates not applicable.

PIER. That portion of the support system between the footing and the manufactured home, exclusive of shims. Types of
piers include, but are not limited to: (1) manufactured steel stands; (2) pressure-treated wood; (3) manufactured con-
crete stands; (4) concrete blocks; and (5) portions of foundation walls.

PIER AND GROUND ANCHOR FOUNDATION. A support system for the home that employs piers under the chassis and
other locations to support gravity loads and employs ground anchors and tie downs (the stabilizing system) to resist
lateral and uplift loads.

PERIMETER BLOCKING. Regularly spaced piers supporting the sidewalls and marriage line of the home. Some homes
require perimeter blocking in addition to supports under the home’s frame.

QUALIFIED. Has the necessary knowledge and skills gained from experience and training that will allow performance of
the job safely, competently, and in accordance with all applicable codes, standards, rules, and regulations, Meets all
necessary qualification tests including any license and certification requirements that may be in effect in the area
where the home will be installed.

RAMADA. Any freestanding roof or shade structure, installed or erected over a manufactured home or any portion
thereof,

SHOULD. Indicates a recommendation that is strongly advised but not mandatory.
SHALL. Indicates a mandatory requirement.

SITE FOR A MANUFACTURED HOME. A designated parcel of land designed for the accommodation of one manufac-
tured home, its accessory buildings or structures, and accessory equipment, for the exclusive use of the occupants of
the home.

SKIRTING. A weather-resistant material used to enclose the perimeter, under the living area of the home, from the bottom
of the manufactured home to grade.

STABILIZING SYSTEM. All components of the anchoring and support systems, such as piers, footings, ties, anchoring
equipment, anchoring assemblies, or any other equipment, materials and methods of construction, that support and
secure the manufactured home to the ground.

SUPPORT SYSTEM. Pilings, columns, a combination of footings, piers, foundation walls, caps, and shims and any com-
bination thereof that will, when properly installed, support and secure the manufactured home to the ground.

TIE. Straps, cable, or securing devices used to connect the manufactured home to anchoring assemblies.

UTILITY CONNECTION. The connection of the manufactured home to utilities that include, but are not limited to, electric-
ity, water, sewer, gas, or fuel oil.
VERTICAL TIE. A tie intended to resist uplifting and overturning forces.

WIND ZONE. The areas designated on the Basic Wind Zone Map, as further defined by the Manufactured Home Con-
struction and Safety Standards.

ENGINEER'S STAMP
Certain pages of this manual display the seal of a registered engineer. Federal guidelines only require the seal from one
state to be displayed, but the details herein apply to all states.
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SYMBOLS USED IN THE MANUAL

| 4 This icon indicates an important warning. It is critical to heed these warnings.
7 77,

This icon indicates a recommended best practice. While not required, following these
practices will result in a superior installation, reducing the chance that cosmetic or dura-
bility related complaints might arise.

ABBREVIATIONS
ABS Acrylonitrile Butadiene Styrene max. Maximum
American National Standards Insti- Manufactured Home Construction and
ANSI tute MHCSS Safety Standards
APA American Plywood Association min. Minimum
ASTM American Society for Testing and Ma- mph Mile(s) per hour
terials
AWPA Qgr‘]e’ ican Wood Preservers Associa- NEC National Electric Code
CFM Cubic feet per minute NFIP Nationat Flood Insurance Program
CFR Code of Federal Regulations NFPA National Fire Protection Association
Dwv Drain, Waste, Vent o.c. On center
EMT Electrical metallic tubing OSHA Occupational Safety and Health Admini-
stration
FEMA Federal Emergency Management oz Ounce(s)
Agency
ft Foot/feet P Page
ga Gauge psf Pounds per square foot
US Department of Housing and Ur- . .
HUD ban Development psi Pounds per square inch
in Inch(es) SAA State Administrative Agency
LAHJ Local Authority Having Jurisdiction sq ft Square foot/feet
Ib(s) Pound(s)

ALTERNATIVE FOUNDATION SYSTEMS
Alternative foundation systems or designs are permitted if they are approved by the home manufacturer and the manufac-
turer's DAPIA, and are in accordance with either of the following:

*  Systems or designs are manufactured and installed in accordance with their listings by a nationally recognized
testing agency based on a nationally recognized testing protocol; or

* System designs are prepared by a registered engineer or a registered architect or tested and certified by a regis-
tered engineer or registered architect in accordance with acceptable engineering practice and are manufactured
and installed so as not to take the home out of compliance with the Manufactured Home Construction and Safety
Standards.

DISPLAY AND STORAGE OF THE HOME

WEATHER PROTECTION

if the installation is not started immediately upon delivery of the home, the retailer and/or installer has the responsibility to
ensure the exterior weather protection covering of marriage walls and the roof of homes with hinged roofs has not been
damaged during shipment. Inspect the home immediately upon the delivery and frequently during storage. Promptly repair
tears in the home closure materials to prevent damage from the elements. Inspect and repair roof shingles and siding as
needed.
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SUPPORTING A HOME FOR DISPLAY

When a new or used manufactured home is to be displayed at a retail location, temporarily block and support the home.
Set up single-section homes with single block piers spaced no further apart than 12 feet o.c. beneath each I-beam. The

tire and axle system may be used as one of these required supports, and the hitch jack may be used as another. Locate
the first pier no further than two feet from the rear end of the home (Figure 1). Place additional piers along the perimeter
on either side of openings greater than four feet (i.e. sliding glass doors, bay windows, etc.).

For multi-section homes, locate additional piers along the marriage line under support columns. These locations will be
marked by the manufacturer.

r Figure 1. Supporting a
home for display
T i
Grade B @) @ H I?L aﬁ
120 ! PRz T 120" ! 7o 1267 i

For all homes, place footings below each pier. Footings may be placed directly on the surface grade without excavation
and may be ABS pads, 2 x 10 by 16 inch long pressure treated lumber or 16" x 16" by 4 inch thick concrete pads.

SUPPORTING A HOME FOR STORAGE

To prevent damage to homes being stored but not on display (i.e. people shall not be permitted inside the home}) for a pe-
riod exceeding 30 days, locate piers below each I-beam no further than two feet from each end of the home and at the
approximate center of the home length.

CUSTOMIZATION OF THE MODEL MANUAL
This manual is based on a model manufacturer's installation manual used by many different companies. It may have been
customized from the model by the manufacturer. The table below lists the locations where this manual differs from the

model manual.

Section Summary of the change
Added information for a WZIlor (Il home inWZlarea.

T ]Tdded clarification that homes not be designated for the Humid & Fri ge zone
tting Started | 3 - Confirm Thermal Zone may still be located in that zone.

: } 4 Confirm the Roof Loadf"*‘f‘g Added note that 30 psf or higher roof foad home in 20 psf zone may omit pe-
~ dmeterpiering (exceptatdoors). ..

Added clarification that home is suitable for gutt

esign Point Loads Sup- | Deleted warning for 40 psf and higher roof loads, (Plans for home will include
_ports ' ' he loads for such installations) - . -

Deleted Table for Point-Load Footings; Deleted Figure for Typical
1 - Design Point Loads Sup- Supports; Revised Calculate Loads section. (Reason - Mating line loads are
- indicated on floor plans) ;
- ,‘ " Added exception to the warning concerning having a support no more than 12"
Install Footings | 2 - Design Frame Supports  from end of bear for 10 & 12 wides. ' -

Added exception to the warning concerning having a support no more than 12"
from end of beam for 10 & 12 wides.

Instail Footings

, cloted Figure for Typical Marriage Line Support Locations; deleted textfor
| 3-Design Frame & Perim. | mating line bearing walls. (Reason - Matingline loads are indicated onfloor
| 4 - Select Footing Material

“Install Footings | 5-SizeFootings

g material to Table for Footing Materials.

install Footings 5-Size Footings ! concrete, round concrete, and lumber. W
Install Footings - | 6 - Install Footings "Added Figures for Multiple Piers at Support Post, with or without G-straps.
Construct Founda- I Added warning about foundation dimensions when 2x6 exterior wall option is

tion 4 - Construct Perim. Wall | ordered. Also clarified when special foundation plans are required

“SettheHome | 1- Prepare for Set ~ | Revised|evel tolerance; eliminated 1/4" overall toleral
Set the Home 4 - Construct the Piers | Deleted pressure treated wood from Table for Pier Materials

 Complete Multi- )

: : - nes, including details for ridge filler
SectionSet | 3 Complete Hinged Roof . option _ - ... __
Complete Multi- Deleted figure for in-floor cross-over duct; added figure for mating fine gasket
Section Set 4 - Mating Line Gasket installation

i Replaced all hinged truss details with new o

Complete Multi- I = = s : . -

SectionSet. | 4-MatingLine Gasket | Added warning about mating line gasket
Complete Multi- 5 - Position Additional Home
Section Set Sections Added tolerance of 1-1/2" at roof peak and added plywood as shim materials
Complete Multi- - : z Increased 1ag bolt size and eliminated wood screws from Table for Floor Con-
Section Set . 6-ConnectFloors = = | nection, . ‘ - - - : e

L
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Section Summary of the change
Complete Multi- { Increased lag bolt size and eliminated wood screws from Table for Roof Con-
Section Set 7 - Connect Roof ,__ngctron e

Complete Multi- - =

_Section Set 7 - Cohnect Roof
Complete Multi-

Section Set 7 Connect Roof

_____________ /- C nectRoof ,’ Added roof strap over sheathmg
Complete Multi- J Similar changes for triple-section as shown earlier for ouble- sectron (i.e. lag
i
|
i

Section Set ] onnect Roof bolts rncreased and roof straps added)

 Seclion Set g8.C nn ct Walls _ . Deleted fastenlna through end Il stud . _
Complete Multi- Revised level tolerance; added shimming step, Dele ed Frgures for tag unit
Section Set 9 - Attach Tag Units _ offset condltronS' added fgur e for tag roof to main unrt connectlon

Complete Roof &
Ext. Walls |
Complete Roof &
Ext. Walls
Connect Cross-

Connect Cross-
overs

lnstalling Stabiliz-
ing Sys.

lnstalhng Stabiliz
IngSys, t
lnstalllng Stabiliz-
_ing Sys.

Installing Stabiliz-
ngSys. -
lnstalllng Stabllrz- 1 - Determine A Anchor Loca-
ing Sys. ions | Addedfi

| Installin Stabiliz- | »

ingsys. 5 - Instali Straps

lnstalllng Stabiliz-

ing Sys. _15- lnstall Strepgm | Deleted Vertical Anchors text and fi figure

Installing Stabiliz- ; - , Added Figure for G-strap Anchonng at Support Posts, Deleted Figure for Maj

y addrng 150 amp mp and rer renamrng
Bare Ground
Deleted fill water heater step from 1 hydrostatic methad

Revised orifice warning from 3000 to 2000 feet; added warnmg g about de derated

1 - Connect Electrical Service g
S | 2-Connect Water Service |

|_Connect Utilities 3 - Connect Gas Service : e S
Prepare Apphances lnstall Alr Conditioner or Heat - .
&Eap ;

Prepare Appliances
| & Equip. | Prepare Smoke Alarms

Prepare Apphances

& Equip. - Install Ceiling Fans/Lights : Reyrsﬁedﬁdrstance 1o smoke alarm to fan trp measurement .
Prepare Applrances
& Equip. Install Ceiling Fans/Lights Deleted text & figure for mountrng on site-installed beam J

Prepare Appliances l ~ Added exception for plastic prpes' added detail to continuity test: added bulb
| & Equip.. _ . installation to operational test .- - -
Complete Exterior
Work

Complete Exterior
Work

- Install Skirting Prohibited the use of operable foundation vents ]
4 - Opt Wind Protectlon Shut- I Complete rewrite of the. shutter text, table & figL gures, added warning about the
ters .1 useof shutters - = .

Complete%xterior Clarified connections to the h home added caution on heating, lithvent & o
Work 5 - Site-Built Structures 1 _egress for site-built structure |
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Getting Started

¥ STEP 1. LOCATE THE DATAPLATE (p.9)
¥ STEP 2. CONFIRM WIND ZONE (p. 9)
¥ STEP 3. CONFIRM THERMAL ZONE (p. 10)

W STEP 4. CONFIRM ROOF-L OAD ZONE (p. 11)

¥ STEP5.CHECK LOCAL CODES AND S

ECURE PERMITS (p. 13

STEP 1. LOCATE THE DATA PLATE
Locate the data plate inside the home (Figure 2), typically inside a kitchen cabinet door
or on a wall panel or door face near the electrical panel, utility room, or bedroom closet.

The information on the data plate will be used to verify that the home was designed for
the proper focation.

STEP 2. CONFIRM WIND ZONE
From Table 1, identify the wind zone for the home. Verify that the home conforms to
the following rules and any special requirements determined by the LAHJ.

« No home may be located in a higher wind zone than that indicated on the
data plate. (Example: a home designed for Wind Zone Il cannot be placed in
Wind Zone 1)

« A home may be located in a lower wind zone than that indicated on the data
plate. (Example: a home designed for Wind Zone Il can be placed in either
Wind Zone H or 1.) When a Wind Zone Hl or iil home is placed in Wind Zone |,
the home may be installed either per the requirements of the higher wind
zone for which the home was manufactured, or it may be installed per the re-
quirements of Wind Zone |, with the following additional instructions:

o Mating line G-straps must be installed per the higher wind zone.
o Shearwall G-straps must be installed per the higher wind zone.

o Longitudinal tie-downs strapping may be per Wind Zone |,

This chapter covers a few steps that, taken now, will avoid problems later in the installation process.

Figure 2. Sample data plate

v/ \Ns7

Site appropriateness. If the
site is not accessible, not
appropriate for the planned
support system or cannot
be properly graded, notify
the purchaser, the retailer
and HUD, with the reasons
why the site is unsuitable.
Do not install the home until
all issues are remedied.
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INDS TALLATION MANUAL

o Vertical anchoring may be ignored, however the brackets along the
sidewall should remain in place.

o Floor and roof connections may be per Wind Zone |
¢ When a Wind Zone Ill home is placed in Wind Zone I, all requirements of
Wind Zone lil should be followed.

*  Homes located within 1,500 feet of the coastiine in Wind Zones If and Il must
be designed to withstand exposure ‘D’ conditions. This will be indicated on
the data plate.

If the home does not conform to these rules, contact the manufacturer immediately.

TABLE 1. WIND ZONE BY LOCALITY
Wind Zone |

elow as being within Wind Zone Il or ]
Wind Zone lI
Alabama _Counties of Baldwin and Mobile

Florida All counties except those listed below as within Wind Zone n

Georgia Counties of Bryan, Camden, Chatham, Glynn, Liberty, McIntos

Louisiana Parishes of Acadia, Allen, Ascension, Assum

West Feliciana
Counties of Hancock and Washington -
_Massachusetts Counties of Barnstable, Bristol, Dukes, Nantucket, and Piymouth

Mississippi Counties 6!’ George, Hancock, Harrison, Jackson, Peérl River, ahd Stohé

ption, Calcasieu, Cameron, East Baton Rouge, East Feliciana,
Evangeline, Iberia, Iberville, Jefferson Davis, Lafayette, Livingston, Pointe Coupee, St. Helena, St. James, St. John
the Baptist, St. Landry, St. Martin, St. ‘Tammany, Tangipahoa, Vermillion, Washington, West Baton Rouge, and

" North Carolina Counties of Beaufort, Brunswick, Camden, Chowan, Columbus, Craven, Currituck, Jones, New Hanover, Onslow,

Pamlico, Pasquotank, Pender, Perquimans, Tyrrell, and Washington

South Carolina

Counties of Aransas, Brazoria, Calhoun, Cameron, Chambers, Galveston, Jefferson,
gorda, Nueces, Orange, Refugio, San Patricio, and Willacy

Virginia Cities of Chesapeake, Norfolk, Pbrtsmouth, Princess Anne, and Virgi'n‘ié; Beach
Wind Zone i1l

Hawaii Entire state
Alaska 'Coastal regions (as determined by the 90 mph isotach on the ANSI/ASCE 7.88 map)

Couinties of Beaufort, Berkeley, Charleston, Colleton, Dorcﬁester, Georgetown Hg)rry Jasﬁpeir;kand Willia}nssdrg

Kennedy, Kieberg, Mata-

Florida Counties of Broward, Charlotte, Collier, Dade, Franklin, Gulf, Hendry, Lee, Martin, Manatee, Monroe, Palm Beach,

Pinellas, and Sarasota

Louisiana Parlshé§ of jefferson La Forlijrch'ey. :O'rlerarns,r Pladuémines, St Ber;lardSt Charle§St Mary, and Terrrebonnrek

North Carolina Counties of Carteret, Dare, and Hyde

Other All.regions of the U.S. Territories of American Samoa, Guam, Nonhém’ Mariana Islands, Puerto Rico, Trust Terri-

 tory of the Pacific Islands, and the United States Virgin Islands

STEP 3. CONFIRM THERMAL ZONE

From Figure 3, identify the thermal (UO) zone for the home. Verify that the home con-
forms to the following rules.

e Nohome may be located in an area with a higher thermal zone number than
that indicated on the data plate. (Example: a home designed for Thermal
Zone 2 cannot be placed in Thermal Zone 3)

*  Ahome may be located in a lower thermal zone than that indicated on the
data plate. (Example: a home designed for Thermal Zone 2 may be placed in
either Thermal Zone 2 or 1.).

* Inno case may a home designated for installation in the "Humid & Fringe
Climate," as identified on the data plate, be located outside of this region
(Table 2). A home that is not specifically designated for installation in the
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"Humid and Fringe Climate” (that is, has no such designation at all on the
data plate) may still be located in this region (Table 2).

If the home does not conform to these rules, contact the manufacturer immediately.

Figure 3. Thermal (UO) zone
map

2N ) 1 2 3
zones ZE MR ]
U-values QUE 00% 00N

TABLE 2. HUMID AND FRINGE CLIMATE ZONES

Alabama ‘ i
Escambia, Geneva, Henry, Houston, Lowndes, Mar
Wilcox . - _

Florida All counties and locations
 Georgia Counties of Appling, Atkinson, Bacon, Baker, Ben Hill, Berrien, Brantley, Brooks, Bryan, Calhoun, Camden, Char-
BB Icton. Chatham, Clay, Clinch, Coffee, Colquitt, Cook, Crisp, Dougherty, Early, Echols, Effingham, Evans,

Glynn, Grady, Irwin, Jeff Davis, Lanier, Lee, Liberty, Long, Lowndes, Mclntosh, Miller, Mitchell, Pierce, Quitman,
_ Randoiph, Seminole, Tattnall, Terrell, Thomas, Tift, Turner, Ware, Wayne, and Worth. - -
Hawaii All counties and locations

Louisiana _ All counties and locations

Mississippi Counties of Adams, Amite, Claiborne, Clarke, Copiah, Covington, Forrest, Franklin, George, Greene, Hancock,
Harrison, Hinds, Issaquena, Jackson, Jasper, Jefferson, Jefferson Davis, Jones, Lamar, Lawrence, Lincoln,
Marion, Pearl River, Perry, Pike, Rankin, Simpson, Smith, Stone, Walthall, Warren, Wayne, and Wilkinson

North Carolina Counties of Brunswick, Carteret, Columbus, New Hanover, Onslow, and Pender
South Carolina Counties of Beaufort, Berkeley, Charleston, Colleton, Dorchester, Georgetown, Horry and Jasper

Counties of Anderson, Angelina, Aransas, Atascosa, Austin, Bastrop, Bee, Bexar, Brazoria, Brazos, Brooks, Burle-
son. Caldwell. Calhoun, Cameron, Camp, Cass, Chambers, Cherokee, Colorado, Comal, De Witt, Dimmit, Duval,
Falls, Fayette, Fort Bend, Franklin, Freestone, Frio, Galveston, Goliad, Gonzales, Gregg, Grimes, Guadalupe,
Hardin, Harris, Harrison, Hays, Henderson, Hidalgo, Hopkins, Houston, Jackson, Jasper, Jefferson, Jim Hogg, Jim
Wells, Karnes: Kaufman, Kennedy, Kinney, Kleberg, La Salle, Lavaca, Lee, Leon, Liberty, Limestone, Live Oak,
Madison, Marion, Matagorda, Maverick, McMullen, Medina, Mifam, Montgomery, Morls, Nacogdoches, Navarro,
Newton, Nueces, Orange, Panola, Polk, Rains, Refugio, Robertson, Rusk, Sabine, San Augustine, San Jacinto,
San Patricio, Shelby, Smith, Starr, Titus, Travis, Trinity, Tyler, Upshur, Uvalde, Val Verde, Van Zandt, Victoria,
Walker, Waller, Washington, Webb, Wharton, Willacy, Williamson, Wilson, Wood, Zapata, and Zavala

STEP 4. CONFIRM ROOF LOAD ZONE
From Table 3, identify the Roof Load Zone for the home. Verify that the home con-
forms to the following rules.

« No home may be placed in an area with a higher roof load than that indicated
on the data plate. (Example: a home designed for the South (20 psf) Roof
Load Zone cannot be placed in the Middle (30 psf) Roof Load Zone).

« A home may be located in an area with a lower roof load than that indicated
on the data plate. (Example: a home designed for the Middle (30 psf) Roof
Load Zone may be placed in the South (20 psf) Roof Load Zone).

« Note -When a home designed for a higher roof load zone is placed in the 20
psf Roof Load Zone, the perimeter piering may be omitted with the exception
of the point-load support locations (doors, openings 4 feet or greater in width,
etc.) which are still required.

9/3/2009 4:24 PM
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INSTALLATION MANUAL

*  There are special high roof load areas (primarily in mountains) not shown on
the map. Contact the LAHJ or SAA for information about these areas. The
home’s data plate will indicate if the home has been designed for one of these
high roof load areas.

* Ramadas may be used in areas with roof live loads greater than 40 psf.
Ramadas are to be self-supporting, except that any connection to the home
must be for weatherproofing only.

TABLE 3. ROOF LOADS BY LOCALITY
North (40 psf roof load)
Alaska _All counties

Maine ?Counties of _rac')slook,éi;éaia(ﬂis, Some
Middie (30 psf roof load)
Colorado _ All counties
Idaho All counties
lowa Counties of: Buena Vista, Butler, Calhoun, Cerro Gordo, Cherokee, Chick: lay, Dickinson, Emmet, Floyd,
Franklin, Hamillon, Hancock, Hardin, Howard, Humboldt, Ida, Kossuth, Lyon, Mitchell, O'Brien, Osceola, Palo Alto,
- Plymouth, Pocahontas, Sac, Sioux, Webster, Winnebaga, Worth, Wright. . ...
scoggin, Cumberland, Franklin, Kanabec, Lincoln, Oxford, Sagadahoc, York

Maine Counties of Andro

Massachusetts  EleliTiTAs Eésex . ; ; ; - .

Michigan Counties of Alger, Alcona, Alpena, Antrim, Baraga, Benzie, Charlevoix, Cheboygan, Chippewa, Crawford, Delta,
""""""""""""""" Jll Dickson, Emmet, Gogebic, Grand Traverse, Houghton, Iron, Kalkaska, Keweenaw, Leelanau, Luce, Mackinac,
Marquette, Menominee, Missaukee, Montmorency, Ogemaw, Ontonagon, Oscoda, Otsego, Presque Isle, Ros-
common, Schoolcraft, Wexford

~Minnesota Counties of Aitkin, Anoka, Benton, Blue Earth, Brown, Cass, Carlton, Carver, Chippewa, Chisago, Cook, Cotton:
wood, Crow Wing, Dakota, Dodge, Douglas, Faribault, Fillmore, Freeborn, Goodhue, Grant, Hennepin, Hubbard,
Jtasca, Isanti, Jackson, Kandiyohi, Kanabec, Koochiching, Lac qui Parle, Lake, Le Sueur, Lincoln, Lyon, Mcl eod,
Meeker, Morrison, Millie Lacs, Mower, Martin, Murray, Nicollet, Nobles, Olmsted, Pipestone, Pine, Pope, Ramsey,
Redwood, Renville, Rice, Rock, St. Louis, Sibley, Scott, Steele. Sherburne. Swift, Stearns, Stevens, Todd, Wa-

. dena, Wright, Washington, Wabasha, Winona, Waseca, Watonwan, Yellow Medicine

Montana i All Counties
_New Hampshire § \lleligli- . - " . -

New York Counties of Cayuga, Clinton, Essex, Erie, Franklin, Fulton, Genesee, Hamilton, Herkimer, Jefferson, Lewis,
) Livingston, Madison, Monroe, Montgomery, Niagara, Oneida, Onondaga, Ontario, Orleans, Oswego, St. Lawrence,
Saratoga, Schenectady, Seneca, Warren, Washington, Wayne, Wyoming, Yates
South Dakota Courities of Brookings, Clay, Cadington, Deuel. Grant, Hamlin, Hanson, utcyhiy so, K]ngstry,’Lake;‘ Lincoln,
McCook, Miner, Minnehaha, Moody, Turner, Union, Yankee ' ...
Utah All Counties
Vermont Counties of Addison, Caledonia, Chittenden, Essex, Franklin, Grand Isle, Lamoille, Orange, Orleans, Rutland,
Washington, Windsor . - .. . .

Wisconsin Counties of Ashland, Bayfield, Barron, Buffalo, Burnett, Clark, Chippewa, Door, Douglas, Dunn, Eau Claire, Flor-
ence, Forest, Iron, Jackson, Langlade, Lincoln, Marathon, Marinette, Menominee, Oconto, Oneida, Pepin, Pierce,
Polk, Price, Rusk, St. Croix, Sawyer, Taylor, Trempealeau, Vilas, Washburn

Wyoming  All Counties ‘
South (20 psfroof load)

Other The slates and counties not listed for the Middle or North roof load 'z"one;ébove'u‘are deemed to be within the South
- roof-load zone, . - = : : : Y
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Setting Started

STEP 5. CHECK LOCAL CODES AND SECURE PERMITS
Local regulations may set conditions for the setting and installation of a manufactured
home. Consult the LAHJ, state manufactured housing association, and the state SAA
(See Resources, p. 3) for the specific local requirements, including:

Building codes that may affect the construction of site built structures and in-
frastructure.

Local requirements regulating the instalfation of manufactured homes.
Setback requirements for property lines, streets, yards, and courts.
Fire separation distances.

Development covenants for the specific property.

The locations of flood hazard areas and any special foundation requirements
for homes installed in those areas.

In some areas, building permits are required to install manufactured homes.
Prior to making any alteration to the site and the home, contact the LAHJ to
determine if plan approval and permits are required.

> gotoPrepare the

v/ \N\s7

Areas subject to flooding.
The foundation specifica-
tions contained in this
manual are NOT intended
to address flood loads. If
the home is in the flood
plain, consult a registered
engineer.

TYNNYIN NOILYTTVLSNI
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Prepare the Site

A properly prepared site is critical to a good quality installation and the long term structural stability of the home.,

This chapter explains the process of planning the site, evaluating the soil, and preparing the site for construction of the

home's support system.

¥V STEP 1. PLAN SITE ACCESS (p. 14)
V STEP 2. DETERMINE HOME LOCATION AND LAYOUT (p. 14)
V STEP 3. CLEAR AND GRADE THE SITE (p. 15)

~ 'V STEP 4. DETERMINE SOIL CONDITIONS (p..15)

V. STEP 5. DETERMINE SOIL BEARING CAPACITY AND FROST LINE (p. 16)

V STEP 6. DETERMINE GROUND ANCHOR HOLDING CAPACITY. (p.17)

STEP 1. PLAN SITE ACCESS

Planning the route to the site is typically the responsibility of the retailer or transporta-
tion company. Whoever is responsible must secure state permits from the states
through which the home will pass.

In planning the route, avoid obstructions that might interfere with the passage of the
home, such as low hanging wires and trees, low overpasses, and bridges not suitable
for the Joad. Contact the utility company if wires need to be moved. Do not allow
branches, bushes, or other foliage to scrape against the home as the home is moved to
the site. Avoid ditches, berms, steep slopes, and soft ground. ldentify and fill any holes
and soft spots into which the transporter's wheels may sink. Avoid moving over steep
changes in grade (20 degrees or more).

iIf required, provide for home storage and staging areas on the site. Plan the delivery
and staging of home sections and materials so that after all deliveries are complete,
home sections and materials can be accessed for use and installed in the appropriate
sequence. Orient home sections so they do not have to be rotated or excessively ma-
neuvered during the instaliation process. Plan for temporary needs, such as dump-
sters, portable toilets, crew parking, delivery vehicle drop-offs and concrete mixer de-
liveries.

Before moving the manufactured home to the site, inform the LAHJ and make sure the
site is prepared and utilities are available.

STEP 2. DETERMINE HOME LOCATION AND LAYOUT
The home location may have already been determined by others. If not, plan the home
location and layout in compliance with the regulations researched in Getting Started,
STEP 5. CHECK LOCAL CODES AND SECURE PERMITS (p. 13). Contact utilities
for locations of existing infrastructure, such as underground cables, pipes, and electri-
cal lines.
When planning the site improvements, consider the following:

*  The home location should be level.

*  Avoid contact with large trees, steep slopes, poorly drained areas, and poten-

tial flood zones.
¢ Preserve trees and shrubs for shade, visual screens, and windbreaks.

*  Plan the driveway, parking areas, septic, well, other structures, and utility
lines.

PZAN 7/

Site Preparation. The home
manufacturer has no con-
trol over the site planning
and installation of the home
unless the manufacturer is
responsible for the home's
installation. Final responsi-
bility for site preparation,
including soil stability and
frost heave control, lies with
the installer. An improperly
prepared site may result in
the denial of a foundation-
related warranty claim.,

v/ \N\tr7

Fire separation. Comply
with any LAHJ fire separa-
tion requirements or the re-
quirements NFPA 501A,
2003 edition (Chapter 6).
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«  Consider future additions, such as screen rooms, porches, and awnings.
e  Site the home away from natural water paths.

STEP 3. CLEAR AND GRADE THE SITE

Trim overhanging foliage considering future growth, potential storms, swaying in wind
and snowfice-weighted branches. Remove organic material such as vegetation, wood,
roots, twigs, dead branches, grass, and brush from directly under the home. Remove
any debris that could become termite infested from the site and surrounding area. Re-
move all other debris from the home location, including roots from beneath footing loca-
tions. Properly dispose of all items.

Crown the site (Figure 4) away from the foundation for the first ten feet with a minimum
slope of 1/2 inch per foot. Where property lines, walls, slopes, or other physical condi-
tions prohibit this slope, provide the site with drains, swales, or grading to drain water
away from the structure. Any fill required to grade the site should be inorganic "con-
trolled fill" applied in a maximum of four inch layers, compacted between each layer to
at least 90% of its maximum relative density. Direct runoff away from the site using
ditches and berms (Figure 5). If the home will have skirting, start grading from two feet
in from the edge of the home.

Arows Indicate
direction of water
flow.

Grade the ground so that water under porches, decks, and recessed entries flows
away from the home. If proper grading is not possible, use other methods such as a
drain tile and automatic sump pump system to remove any water that may collect un-
der the home,

The home is suitable for the installation of gutters and downspouts. When gutters and
downspouts are installed, direct runoff away from the home.

STEP 4. DETERMINE SOIL CONDITIONS

Examine the soil type under the proposed home location to make sure it is suitable for
placement of a home. The design of the home's support system, including footing/pier
spacing and size, will in part be determined by the bearing capacity of the soil, and if
ground anchors are used, by the soil's withdrawal strength.

The soil under every portion of the support system must meet the following criteria:

e The soil must be firm and undisturbed (not previously excavated) or fill com-
pacted to at least 90% of its maximum relative density. Uncompacted fill will
settle over time, causing the home to shift and become unlevel.

¢  Fill must not contain large debris. This too will settle over time.

e The soil must not be comprised of organic clays or peat. Organic material can
decay, causing settlement, and also may harbor pests that can infest the
home.

Site drainage. Moisture un-
der the home can result in
structural damage to the
floor system and other
parts of the home. Failure
to provide adequate
slope/drainage can result in
moisture-related problems
such as mold, mildew, and
erosion.

Figure 4. Crown the soil un-
der the home to prevent wa-
ter ponding

Figure 5. Direct runoff away
from the home

7/ \N\¢s7.

Soil. Inadequate soil bearing
capacity or a support sys-
tem mismatched to the soil
characteristics can result in
excessive or differential
settlement of the home,
which can cause the home
to go out of level, resulting
in jammed doors and win-
dows, cracks in finishes
and ruptured plumbing
connections.
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»  The water table must be below the lowest level of the planned support sys-
tem/foundation. A soil's bearing capacity can be greatly reduced when it is
saturated with water. Note that water tables may vary with seasonal or cli-
mactic conditions. Consult a geologist or the LAHJ if you are unsure of the
water table level.

»  The soil must not be a highly expansive type. Expansive soils can expand
when they become saturated with water, causing the home to shift and be-
come unlevel. If soils are expansive, contact a registered engineer, or regis-
tered architect to assist with the design of the foundation system.

STEP 5. DETERMINE SOIL-BEARING CAPACITY AND
FROST LINE

The soil under a home must be capable of withstanding the loads imposed by the
weight of the home, its support system and furnishings, as well as any loads imposed
by wind, snow, or other climactic conditions,

SOIL-BEARING CAPACITY

Determine the soil-bearing capacity in pounds per square foot (psf) before designing a
support system. The higher the capacity (psf), the more weight the soil can hold without
unduly compressing. As the soil-bearing capacity increases, footings can be reduced in
size or spaced farther apart.

Use one or more of the following methods to determine the site’s soil bearing capacity:

» Testthe soil. Hire a registered geologist, registered engineer, or registered
architect to determine the soil classification and maximum allowable soil bear-
ing capacity by testing the soil in accordance with generally accepted engi-
neering practice.

»  Obtain soil records. The local office of the U.S. Department of Agriculture's
Natural Resources Conservation Service (www.soils.usda.gov) and/or the
LAHJ may have test resuits and/or soil analyses on file for the area.

¢« Conduct a pocket penetrometer test. Use a pocket penetrometer to esti-
mate allowable soil-bearing capacity as follows:

1. Select a location that will be under a footing.

2. Clear an area of a minimum of one square foot at least four inches deep
or to the depth of the bottom of the planned footing.

3. Using the instructions provided with the pocket penetrometer, take at
least five readings.

4. Discard the high and low readings and average the remaining readings.
Round this result down to the nearest soil-bearing value shown in the
right column of Table 4.

5. Confirm that the rounded result matches the soil description on Table 4.

*  Determine soil-bearing value by visual examination. If one of the options
above is not available, the values on Table 4 can be used to establish soil-
bearing capacity by visual examination. This method provides lower capacity
values than the options above. Accurate soil identification typically requires
special training or expertise. An engineer or building code official may be able
to assist in classifying the soil found on the site.

/\Ns7.

Soil bearing capacity. Sup-
port systems on soils with
bearing capacities less than
1,000 psf must be designed
by a registered engineer or
registered architect and
approved by the LAHJ.

Limitations of pocket pene-
trometers. Pocket pene-
trometers do not work on
sand or gravel. Use Table
4 to determine allowable
pressure for these types of
soils. If you encounter a
layer of gravel, test the soil
under the gravel. Do not
put the penetrometer on
stones larger than its tip as
this will provide an inaccu-
rate reading.
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TABLE 4. SOIL-BEARING CAPACITY BY SOIL TYPE
Soil Type (and classification)

Rock or hard pan (class 1)

Sandy gravel and gravel; very dense and/or cemented sands;
preloaded silts, clays and coral (class 2)

sand; silty gravel; medium dense course
ry stiff silt, sand clays (class 3)

Clay, sandy clay, silty clay, clayey si

Uncompacted fill, peat,

Note to table: No allowances made
height, or settlement problems.

« Use default capacity. Use an allowable pressure of 1,500 psf, unless site-
specific information requires the use of lower values based on soil classifica-
tion and type according to Table 4.

Note that soil types may vary across a home site. In this case, the soil with the lowest
bearing capacity should be assumed when designing the support system. Keep a re-

cord of the soil-bearing capacity value; it will be used later to design the home's sup-

port system.

FROST LINE

in climates subject to ground freezing, consult the LAHJ, a registered engineer, or reg-
istered architect to determine the depth of the frost line. Figure 6 may be used as a
guideline when there is no specific local determination. Keep a record of the frost
depth; it will be used later to design the home’s support system.

Figure 6. Average frost
penetration depth (in feet)

TVYNNVYIW NOILLYTTVLSNI
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Torque Probe. Before using

STEP 6. DETERMINE GROUND ANCHOR HOLDING the torque probe, check
with the utility companies
CAPACITY for the location of under-
When using auger-type ground anchors to tie down the home, first, use a torque probe ground cables or pipes to
to determine the anchor-holding strength of the soil on the site. avoid contact with the

probe shaft.

9/3/2009 4:24 PM
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Use a torque probe with a shaft of sufficient length to test the soil at the depth of the
anchor helical plate. Augur the probe into the ground, and following the probe manufac-
turer's instructions, take the torque wrench reading in the area where the anchors will
be installed and at the depth of the anchor helix. If the soil varies in consistency across
the site, then use the lowest reading. Based on this reading, consult the anchor manu-
facturer's charts to select the anchor type(s).

9/3/2009 4:24 PM




Install Footings

This chapter provides instructions for the design and construction of individual footings that transfer the load from a single
pier to the ground. A footing and pier together (discussed in Set the Home) is referred to as a "support.” A footing may
also be designed to carry the load of multiple piers (often called "strip” footings).

¥V STEP1. DESIGN POINT LOAD SUPPORTS (p. 19)
¥ STEP 2. DESIGN FRAME SUPPORTS (Homes Without Perimeter Blockjng) (p. ‘21’)’
V¥ STEP3. DESIGN FRAME AND PERIMETER SUPPORTS (Homes With Perimeter Blocking) (p.23)
v ‘SfEP 4. SELECT FOOTING MATERIALS (p. 25) .
¥V STEP 5. SIZE FOOTINGS (p. 25)

W STEP 6. INSTALL FOOTINGS (p. 29)

STEP 1. DESIGN POINT LOAD SUPPORTS
All homes will need supports, and therefore footings, under the frame, marriage line
(for multi-section homes), exterior wall openings and other heavy point loads.

The home manufacturer may have provided a blocking diagram (or tags, labels, paint
or other markings under the home) indicating the required locations and/or loads for
perimeter, marriage line and/or frame supports specifically for this home. If so, the dia-
gram or tags take precedence over the directions provided in this manual.

Create a sketch of the home that includes the exterior walls, the frame I-beams and the
marriage line(s), if a multi-section home. The sketch will be used in this chapter to lo-
cate each support, and note the size of the corresponding footing. Figure 7 is an ex- 91.
ample of such a support plan. 08-21-2009

Figure 7. Example of sup-

. Perimeter
Shearwall Pier gy cving Piers Door Piers port plan
I-Beam Frame
ol Tof
= =3 3 = = | 1 o | =
- - — j - — T
M fam] ] m fam] = — — fam) Marriage Wall Piers
T - - ] F - 13 -} i
5 B&
N [N )
Frame Piers
| o 1 I3 —1 | o | —1 [ | -]
/Ll -+ L4 oo § = = ‘ T a3 =
or I-Beam Frame
(=] ke | M fn ) § oo | 3 £3 — l_/
T - | - |- T = - 7
Porch Post Piers Perimeter
Biocking

Piers

Door Piers

As the location and load for each support is determined, note it on the sketch. When
selecting locations for supports, keep in mind that increasing the spacing between

9/3/2009 4:24 PM
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supports will increase the load on that support and the size of the required footing.

DETERMINE LOCATIONS
Point loads exist where a bearing/structural weight is concentrated and transferred to
the foundation at a specific point. Locate a support under each point load, including the

following examples:

Exterior doors on side walls at both sides of each door {blocking is not
required at exterior doors on non-bearing end walls).

Other exterior wall openings four feet and greater: a) under the jambs of
individual openings four feet or greater; or b) for multiple windows of 4 feet or
greater each, under the mullions and jambs; or c) for multiple windows less
than 4 feet each, under the mullions only.

Locations where through-the-rim crossover ducts penetrate the rim joist at the
marriage line (unless otherwise noted in supplemental documents provided
with the home or unless the home is constructed with a perimeter frame
system).

Marriage line columns.

Load-bearing porch posts,

Labeled G-2 strap locations (for shearwalls),

Under heavy (400 Ibs or greater) items, such as heavy furniture, waterbeds,
fireplaces and large fish tanks located outboard of the home's main I-beams.

Mark the required point load support locations on the sketch. Supports are not required
where the manufacturer has reinforced the floor (such as with additional outriggers or
floor joists) and so noted in the documentation provided with the home. Figure 8
identifies typical point load support locations.

Shearwall Pier Door Piers

I-Beam Frame

Marriage Wall Piers

"
®

%/

i

Porch Post Piers

Door Piers

CALCULATE LOADS

Consult the specific plans for the home being installed. The location of the mating line
piers is shown on the floor plan. The exact loads for any mating line piers are shown on
the specification tables for that floor plan.

“'gﬂlullﬂllr'#‘

g'- -’f"‘fbw"-.?-'é.é’

- il
EELTEES

%l
&""'r 'Pfﬂ

ity i
08-21-2009

Figure 8. Typical point-load
Support locations
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STEP 2. DESIGN FRAME SUPPORTS (Homes Without
Perimeter Blocking)

DETERMINE LOCATIONS

All homes require regularly spaced supports along all main frame I-beams. Select
spacing between supports and sketch them on the support plan. Keep in mind that
frame supports under homes with 8" deep I-beams may be no more than eight feet
apart, Those under homes with 10" or 12" deep ]-beams may be no more than 10 feet
apart. Generally, greater distances between supports will require larger footings.

Figure 9 shows typical frame support locations.

Shearwall Pier Door Piers
1-Beam Frame

Members

I
AN

m
m
o
]
m
0
0

[——Frame Piers

E/Marriage Wall Piers

[ix}
p
M
[ini
M
N
P
0
Y.

[

/L, = = = = 5 = — I_,r'r<7 Frame Piers
/?or// |-Beam Frame -

] fm} fom) o) fom] — —m r—/

T = T -1 | cJ =J )

Porch Post Piers

Door Piers

o.C
Typ. O.C. o " | ] s
; st Spacing —1™ -
Spacing Minus 30" | : -

Spacing frame supports.
There must be a support
located near the end of
each |-beam such that
there is no more than 12
inches of beam past the
edge of the support.

Exception: A support may
be located 24 inches
maximum from the end of
the I-beam for 10 and 12
wides if the next footing is
located 3'-0" closer than
specified in the tables (see
Figure 10)

Figure 9. Typical support
locations for homes not
requiring regularly spaced
perimeter supports

08-21-2009

Figure 10. End of beam
piering exception

9/3/2009 4:24 PM
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CALCULATE LOADS S0 F by,
Use Table 5 to determine the loads on frame supports. Find the column with the ap- f.a. Bu,sTj_tﬁ"{P"‘.-'{,
propriate roof load zone and section width. Find the row corresponding to the selected £ Q@q?’ 4‘;}".,"?-'
support spacing. The number in the intersecting cell is the load, F W
Tz
Loads on all frame supports can be assumed to be equat if support spacing is equal. F3
However, if different support spacings are used, then each support with a different .;?_,-‘g
spacing should be calculated separately. &_ﬁt
Use Table 6 to determine the loads on porch post piers. Find the column with the ap- (—i\@#

propriate section width. Find the row corresponding to the roof load and porch post
spacing. The number in the intersecting cell is the load.

08-21-2009

Note the location and foad required of each support on the sketch.

TABLE 5. LOAD ON FRAME SUPPORTS FOR HOMES NOT REQUIRING PERIMETER BLOCKING

Roof load zone and max. section width
North (40 psf)

Middle (30 psf)
10 ft - 18 ft 10 ft =18 ft

support

spacing

Perimeter Piering
Required for 40 psf

(See Table 7)

Perimeter Piering
Required for 30 psf

(See Table 7)

|
Maximum

f
!
E

Eave width is 12" maximum for all home widths.

TABLE 6: SUPPORT LOADS ON PORCH POSTS

support

"""*Spa'cing"”” ”71’27" """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" N

1000 | 1200
1500 1700
, 200 | 2200
1200 1300 1500
| w0 [ w0 | 20
2400 2600 2900
| 1500 | 1600 | 1800
- g0 2900 2700
| 3000 | 3200 | 3600 |

9/3/2009 4:24 PM



STEP 3. DESIGN FRAME AND PERIMETER SUPPORTS
(Homes With Perimeter Blocking)

DETERMINE LOCATIONS

Depending on design and location, some homes require regularly spaced perimeter
supports along all of the sidewalls and marriage walls in addition to frame supports.
This will be indicated on the data plate and/or documents included with the home.

To minimize the number of required perimeter supports, space them evenly between
point load supports as shown in Figure 11. These figures identify typical support loca-
tions for homes requiring perimeter supports.

. Perimeter
Shearwall Pier N " "
Blocking Piers Door Piers
1-Beam Frame
f (&} "
o | - 3 sl — | £ i1 fa |
=3 - — f- - L
fom) — fom) — — fom] — fom] — Marriage Wall Piers
0 | | Lo ) - - Lo j e ) | § -
BaA. B
LA~ LAY
— - — — - = — J— Frame Piers
/LI T ) j ) =) T L i )
/22\/ -Beam Frame
fou] fou] fom m fo] fom] ™ 1—/
[ i T ju=) - - — -

Porch Post Piers Perimeter

Blocking

Piers

Door Piers

CALCULATE LOADS

Use Table 7 to determine the loads on frame and perimeter supports for homes requir-
ing perimeter blocking. Find the column with the appropriate roof load (Table 3) and
section width. Find the group of rows corresponding to the selected support spacing.
The values in the intersecting cells are the loads for the frame, perimeter, and marriage
line supports respectively.

Loads on supports of a given type (frame, perimeter, or marriage) can be assumed to
be equal if support spacing is equal. However, if different support spacings are used
then each support with a different spacing should be calculated separately.

Use Table 6 to determine the loads on porch post piers. Find the column with the ap-
propriate section width. Find the row corresponding to the roof load and porch post
spacing. The number in the intersecting cell is the load.

Note the location and load required of each support on the sketch.

Spacing frame supports.
There must be a support
located near the end of
each I-beam such that
there is no more than 12
inches of beam past the
edge of the support.

Exception: A support may
be located 24 inches
maximum from the end of
the |-beam for 10 and 12
wides if the next footing is
located 3'-0" closer than
specified in the tables (see
Figure 10)

Figure 11. Typical support
locations for homes requiring
perimeter supports

“‘ﬂ“u“”"r‘r
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\‘@.\#D Fv ) H 'qul"}

08-21-2009
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TABLE 7. LOAD ON FRAME AND PERIMETER SUPPORTS FOR HOMES REQUI

Roof load zone and max. section
Maximum Location
_spacing-|——-0¢ation

Frame 1200

1300

| Frame  ERGEREVERRVIE VO T
1500 | 2000 | 2200 | 2200
Rl o
1700 0 | 1900 | 2000 | 2000
RN 00 2000 2300 2500 260
See Floor Plan instead

I 2100 2300 2400 | 2600 2600 2
2200 | 2600 | 3000 | 3300 | 3400 | 5700 | 2700 |
toriage 8

See Floor Plan instead

2500 | 2700 | 3000 | 3100 | 3200

3100 © 3700 4000 = 4100

Marriage See Floor Plan instead

I 3400 | 2500

ee Floor Plan instead

0 2400 2600 2600
- S:ee;léfdor Plan instead -

500 | 3300 3800 4400 4900 5000

See Floor Plan instead

f

RING PERIMETER BLOCKING
width

Middle (30 psf)

T18°ft

2000 2100 2200

| 2400 |

See Floor Plan instead -

| 2000

2800 3100
See Floor Plan instead
3600 | 4000 | 4100

| 3100 | 3200

Roof load zone and max. section width
~ North (40 psf)

Maximum|

MG 7200 | 1300 | 1350 @ 1400
e DOSUUSCm 1500 2000 2300 2500 260
| ~Marriage See Floor Plan instead
A 1400 1700 1700
5ft Perimeter ‘ZTOE
Marriage £ | SeeiFlo'or Plan mstead ,

LUV 1700 | 1800 | 1900 | 2000 | 2000

: | 2100
TR 00 2800 3300 3600 3700 4000
Marriage See Fioor Pianinstead - 7
ACLLCINE 2700 2300 2400 2600 2600 2800
3200 | 3700 4200 | 4600 | 4800 5200
Marriage ~ ~ See Floor Plan instead -
ALl 2500 | 2700 | 3000 | 3100 | 3200 | 3400
Malill 3900 4500 5200 5700 5900 6400

Marriage See Floor Plan instead

Eave width is 12" maximum for all section widths

(Based on Table 2 to 3285.303)

-qﬁ“ﬂ 1] i Iry "

0

%,
ﬂ'{"

08-21-2009
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STEP 4. SELECT FOOTING MATERIAL

Select one of the products and materials from Table 8 for the footings.

TABLE 8. FOOTING MATERIALS
Material Appropriate Use Specification

Minimum 6" thick poured-in-place concrete pads, slabs, or ribbons with at least a 28
day compressive strength of 3,000 psi. Cast-in-place concrete footings may also
require reinforcing steel based on acceptable engineering practice, the design

loads, and site specific soil conditions.

Poured concrete All soil types

‘ -~ IMinimum 4" thick nominal precast concrete pads meeting or exceeding ASTMC
Pr Allsolltypes 190-023, Stan Spetification for Load Bearing Concrete Masonry Units, wi ut
- .- Ireinforcement, with atleast a 28-day compressive strength of 2,500 psi ,
Use in accordance with the pad manufacturer's instructions. Must be certified for
Stable soils use in the soil classification at the site, listed and labeled for the reqguired load ca-
pacity.
Two layers of nominal 2-inch thick wood x 30" maximurn length, pressure-treate
Siablé soils - - lwitha water-bor,ne,adhesiye, in ar;coydance;With AWPA Standard U1-04 for Us

- - Category 4B ground contact applications. Cut ends of pressure treated lumber

- - _Imust be field-treated in accordance with AWPA Standard M4-02, =
Single layer of nominal 3/4 inch thick maximum 16 inch x 16 inch, or two layers of
3/4 inch thick for sizes greater than 16 inch x 16 inch. Rated exposure 1 or exterior
Pressure-treated Plywood | Stable soils sheathing in accordance with PS1-95, Construction and Industrial Plywood. Pres-
sure-treated in accordance with AWPA Standard U1-04 for Use Category 4B
ground contact applications.

Proprietary systems fCa(é?usrlg;system manl: \censult system manufacturer. = - - l

v/ \N\s7

Frost protection. When se-
lecting footing materials,
bear in mind the need for
frost protection. Not all foot-

STEP 5. SIZE FOOTINGS ing materials are suitable
Once the load on the footing and the soil-bearing capacity are known, calculate the for freezw:g.%l:m?'tﬁs
i i : A ]
size of each footing as follows "‘&LO F M 'fq,.#
.. 4,

1. From Table 9 determine if the pier is to be of single-stack blocks (8 inch x16
inch) or double-stack blocks (16 inch x 16 inch) pier.

2. Locate the group of rows in Table 10 with the soil-bearing capacity deter-
mined in Prepare the Site, STEP 5. DETERMINE SOIL-BEARING CAPAC-
ITY AND FROST LINE (p. 16). Use the next lowest value if the exact value
does not appear.

3. Read across the table to determine the minimum required footing area and Ny By
{t"' ¥ D!h e
the minimum footing thickness for the corresponding footing type (single or S t\ﬁ*\g‘
double-stacked blocks). """-‘:,-umjj‘: Nim‘“““
1
4. The required footing size may be changed by selecting another support spac- 08-21-2009

ing (Table 5 and Table 7).

9/3/2009 4:24 PM
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Less than 36 in (except comner  |Single-stack blocks withlong side 3 000 lbsjr ]
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TABLE 10. FOOTING DIMENSIONS
8 in. x 16 in. pier (single-stac|

Unreinforced Unreinforced

16 in. X 16 in. pier (double-stack
blocks) : blocks)

Soil Bearing | Minimum Footing | cast-in-place min. Maximum footing | cast-in-place min.| Maximum footing
Capacity Size (in) ~thickness (in.) | capacity (ibs)— —thickness-(in))—|—capacity (ibs)—|

16x16

1000 psf

- 1500 psf

3000 psf -
24x24

o 16x16

20x20

- 24%24 ;
30%30 12 10

4000 psf

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

Design footings to comply with the following additional requirements:

« Design each footing at least slightly larger than the base of the pier it sup-
ports.

« To keep footings directly under I-beams and other support points, size them
slightly larger than the minimum required area to allow slight adjustment of
the pier location during home installation.

« Design footings with a footing extension (projection beyond the base of the
pier) no greater than the footing thickness (Figure 12). Increase footing thick-
ness if necessary.

3 ;_\, ,_.:..,_44';’%
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* The footing sizes shown are for square pads and are based on the surface
area (square inches). Design non-square footings such that the area and
depth is equal to or greater than the area and depth of the square footing
shown in Table 10, and the distance from the edge of the pier to the edge of
the footing is not more than the thickness of the footing. See Table 11 for
equivalent sizes of some alternate footing sizes and shapes. See Figure 13
and Figure 14 for details of certain multiple pad configurations.

*  Forfour-inch thick unreinforced precast concrete footings, use the minimum
footing size for the six-inch cast-in-place footing from Table 10.

*  Concrete runners may be considered as an alternate to individual footings.
Runners may be oriented full-length of home (parallel to the home main
beams) or in a transverse direction. The size of the runner should meet or ex-
ceed the size of the footings shown in Table 10. Example: 30"x30"x8" footing
may be replaced by a 30" wide x 8" thick concrete runner.

TABLE 11 FOOTING EQUIVALENTS

Ynreinforced Cast | 16x16 Precast | Round CastinPlace] 2X12424 Treated Lumber
in-Place Concrete . Pads
Size (inches) Concrete Pads Concrete Diameter (all double layers)
Single 20 . Single
20x20 Double 24 Double
24x24 . Quad 28 . Tiple
30x30 Quad 36 Two - Doubles
36x36 Double quad 42 Two - Triples
42042 | Double quad 48 nla
48x48 . na 58 n/a

PRECAST CONCRETE PADS
(16" x 16" x 4" thick pads)

< S <&

Single Pad Double Pad Quad Pad

Figure 12. Maximum footing
extensions

Figure 13. Muitiple Concrete
Pads

“ﬂﬂllﬂlﬂilr’! g
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TREATED LUMBER PADS
(2 x12 x 24" pads)

Single Pad Double Pad Triple Pad

STEP 6. INSTALL FOOTINGS
Construct the footings as follows:

«  Maintain the distance between adjacent piers to within 10% of the tabulated
spacing and so the average distance between any adjacent spans is equal to
or less than the tabulated spacing.

e  Whenever possible, place point load supports directly under the required lo-
cations. If plumbing, electrical, mechanical equipment interferes, place sup-
ports no more than & inches in either direction of the support point.

« Recess perimeter blocking supports and perimeter point load supports no
more than 10 inches from the edge of the floor with added support as shown
in Figure 15.

4x4 Or 2-2x4'S On Edge (Nafed
Together) Spanning Minimum 2
Floor Joists

E xterior Wall

Floor Rim Plate Typical

Floor Joist

10" Max Setback
From Edge Of Floor

s+ If footings are rectangular, orient them so that the long side is perpendicular
to the home’s |-beam.

e Place the bottom of footings on undisturbed soil or fill compacted to at least
90% of its maximum relative density.

« Infreezing climates protect footings from the effects of frost heave in accor-
dance with any LAHJ requirements (see Prepare the Site, p. 14). Place the
bottom of the footings below the frost line (insulated foundations and mono-
lithic slabs are other frost protection options not covered in this manual).

e Make sure the top surface of the footing is level, flat, and smooth.

« In accordance with the American Concrete Institute publication ACI-308,
maintain curing measures before construction or installation onto the concrete
footing begins, until a minimum of 70% of the specified 28-day compressive
strength has been achieved. The ACI recommended time to attain this level of

Figure 14. Multiple Lumber

Pads
‘a“““lll"""r';ﬁ’f
o0 T Mgty
EASTES . U
o
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gy s

08-21-2009

Placing Concrete anchors,
If anchors will be placed in
concrete, follow instructions
in Install Stabilizing Sys-
tem (p. 67) to determine
anchor layout. Either place
anchors immediately after
the concrete has been
poured or drill them in after
the concrete has set.

Figure 15. Perimeter sup-
ports

Excavation. If
excavation is required, mark
the footing locations on the
ground with stakes before
beginning to dig.

9/3/2009 4:24 PM
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strength is seven days for ASTM C150 Type 1 mixtures and 10 days for Type
Il mixtures. Full design live and dead loads may not be applied until the 28-
day duration has elapsed for achieving full strength,

¢ For multi-section units, the mating line piers may need special solutions. If a
G-strap occurs at a support post, the piers can be arranged as shown in
Figure 16. If the loads at the support post are large enough, it may be neces-
sary to use double piers as shown in Figure 17, If a G-strap occurs where
double piers are used, it may be Necessary to add support beams as shown
in Figure 18,

» Figure 15 thru Figure 18 are intended to show pier and footing placement.
The actual pier construction shown (concrete block or commercial metal) is
not meant to limit the type of pier that can be used. Any type of pier
described in Table 13 (p. 37) may be used in these configurations.

Second Pier

If required
i .18'

It required For multiple piers at G~smk

Second Pier
pler need only support haf of the
total support post load.

— See fooling table for capacities

Figure 16. Piers at Support
Posts (with G-Strap)

Figure 17. Multiple piers at

support posts
Q\"‘S.l"'”"rﬁ#
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See fooling table for capacilies See footing table for capacilies

TABLE 12 BEAM SELECTION FOR MULTIPLE PIERING
Load Capacity (Ibs)
Beam Configuration | Spaced at Max. 18"
T  and Min, 16
. 2-2:10 ' '

37—- 2x1 077

1-4x10

2-2x12

i |

1-4x12

T Lumber to be minimum SPF #2 (may be treated or untreated)

2. Beams of the desired configuration may be selected from the appropriate table
and used individually or in combinations to achieve the required capacity

3. Multiple 2X members shall be fastened together with 16d nails at 8" o.c.
through both outer members

Load Capacity (Ibs)

Spaced at Max. 26"
~and Min. 24"

Beam Configuration

16000

Figure 18. Multiple piers and G-
strap at support posts

“,'1.-1'|ll.lllﬂllrm,‘

~:~"#\.-D Mg,
SallaETeg Y
e

T,
EQ‘_.‘
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Construct Foundation

(FOR HOMES WITH LOAD-BEARING PERIMETER WALL)

V¥V STEP 1. OBTAIN A FOUNDATION DESIGN-(p; 32) k
¥ STEP 2. EXCAVATE (p. 32)
V. STEP 3. CONSTRUCT THE FOOTING OR SLAB (p..32)

V¥V STEP 4. CONSTRUCT THE PERIMETER WALL (p. 32)

¥V STEP 5. INSTALL INTERIOR SUPPORTS (p. 33)
¥V STEP 6. WATERPROOF FOUNDATION WALL (p. 33)

¥V STEP 7. BACKFILL AND GRADE (p.33)

STEP 1. OBTAIN A FOUNDATION DESIGN

Complete plans for the construction of a typical permanent foundation with load-
bearing perimeter walls are available from the home manufacturer. If such plans need
modification, or if a completely new design is desired, it is the responsibility of the re-
tailer and/or homeowner to provide a design approved by an engineer or architect, li-
censed in the state where the home will be installed. The approved design must com-
ply with the LAHJ regulations for foundation design, waterproofing, and drainage, and
the following: .

*  The foundation perimeter bearing wall must be supported with a concrete slab
or continuous strip footing around the perimeter of the home. Interior piers
must be supported by a slab or footings. If footings are used under interior
piers, they may be designed as in Install Footings, p. 19.

*  Slabs must extend to the edges of the home.

* Footings and slabs must be protected from the effects of frost heave by ex-
tending the footings to or below the frost line or by using a frost protected
shallow foundation design,

STEP 2. EXCAVATE
Excavate for the foundation, properly disposing of the earth that is not needed for
backfill or site-grading purposes.

STEP 3. CONSTRUCT THE FOOTINGS OR SLAB

Construct the foundation according to the approved design, including the perimeter
foundation wall, drainage system, footing(s), and/or slab.

STEP 4. CONSTRUCT THE PERIMETER WALL

Unless the approved design requires otherwise, construct the perimeter wall with mor-
tared and reinforced concrete blocks or reinforced poured-in-place concrete. Install re-
inforcement according to the approved design or LAHJ. Install ventilation and access
openings according to the approved design, or if not specified, according to the re-
quirements in Complete Exterior Work, STEP 3 INSTALL SKIRTING (p. 98).

When constructing pockets for an H-beam system, measure the beam depth and

This chapter provides guidelines and recommendations for the design and construction of a basement or crawlspace
foundation using a load-bearing perimeter wall. A load-bearing perimeter wall foundation system uses a wall along the
outer edge of the home to support the home'’s outside walls. This perimeter support works with interior supports such as
piers, columns, and cross beams that support the home's frame and, if multi-section, marriage line.

v\,

Using engineered designs.
This section is NOT in-
tended to provide a com-
plete design for a buildable
foundation. A complete
design must be obtained
that is suitable for the local
area and sealed by a pro-
fessional engineer or regis-
tered architect, licensed in
the state.

Foundation ready home.
Make sure that homes to
be instailed on a basement
or a crawlspace have been
ordered with a recessed
frame or as foundation-
ready, where the frame is
designed to avoid interfer-
ence with the foundation
wall. If the home has 2x6
exterior walls, check with
the manufacturer to verify
the home's overall dimen-
sions as these may be in-
creased 4" due to this type
of construction.

Checking the water table.
For basements, check for a
high water table. The water

9/3/2009 4:24 PM



locate the pockets carefully. It is critical that when the home's frame rests on top of the
H-beam, the perimeter of the floor rests squarely on the foundation wall sill plate
(Figure 19).

Bolt a pressure treated wood sill plate (minimum 2 x 6) to the top of the foundation
wall. Connect the home to the foundation according to the approved design. Recess
nuts into the sill plate and cut off the ends of bolts so they do not project above the sill
plate and interfere with the placement of the home.

Floor
Pressure
I fe—
Chassis [~ . - Tfea‘ed
Mai a Sill Plate
--=— Main ]

1-Beam

Transverse

H-beam

J— Grout

Foundation
Wwall

STEP 5. INSTALL INTERIOR SUPPORTS
Install piers, columns and H-beams to support the interior of the home according to the
approved design.

STEP 6. DAMP PROOF FOUNDATION WALL

Damp proof the foundation wall no less than up to the height of the planned backfill.

STEP 7. BACKFILL AND GRADE
Backfill against the foundation wall to the height of the damp proofing. Take care to
not damage the drainage system. Grade the filt as per Prepare the Site (p. 14).

table may vary seasonally
or based on weather
conditions. A geologist can
perform an algae test to
determine the water table
level. The foundation
design must account for a
high water table.

Level the wall. Make sure
the foundation is level and
straight with no more than a
1/4 inch vertical variation
over the entire foundation
and no more than 1/8 inch
vertical variation over any
two-foot length.

Check for Plates. When us-
ing an H-beam system,
check and compensate for
reinforcement plates that
add thickness to the chas-
sis beam at axle locations.

Figure 19. H-beam installa-
tion

Limits of exca-
vation. When a crane will
be used, excavate no more
than two feet outside the
foundation perimeter, Un-
excavated ground will pro-
vide a more stable base for
the crane.

Footing heights. Pour foot-
ings to a height that will re-
duce the need to cut blocks
or shim when building pe-
rimeter walls and piers.

v/ \N7.

Backfilling. Backfill against
basement walls only after
the home is connected to
the foundation or the
basement walls may deflect
inward or collapse.
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Set the Home

This chapter describes the process of installing the first section of the home
tion) onto the foundation,

¥ STEP 2. POSITION HOME SECTION (p. 34)

V. STEP 3. LIFT HOME (p, 34)

V STEP 1. PREPARE FOR SET (p.-34)

¥ STEP 4. CONSTRU (p. 36)

STEP 1. PREPARE FOR SET

Before beginning the home set, complete the following:

Confirm that the site is properly cleared and graded (see Prepare the Site, p.
14,

Ensure that the footings are in place and properly located.

instail any utilities that will be difficult to install {e.g. those below grade be-
neath the home) after the home is in place.

Secure or remove from the home and properly store all ship loose items (refer
to shipping documents for items shipped with the home).

Inspect the home interior, exterior and all provided materials, appliances, and
equipment. Immediately report any damage or shortages to the manufacturer.

The ground moisture retarder must be installed now or after the home is
complete. If the retarder is to be installed now, see Complete Exterior Work,
STEP 2. INSTALL GROUND MOISTURE RETARDER (p. 97) for require-
ment and then return here.

For perimeter bearing wall foundations:

Check that the length and width of the home match with the foundation walls.
Check that the two main diagonal measurements of the foundation are equal.

Check that the foundation walls and other support points are within 1/4 inch of
level between any adjacent piers or any eight foot distance, whichever is less.

For multi-section homes, check that each pair of diagonal measurements for
each portion of the foundation corresponding to a home section are equal.

For multi-section homes, find the electrical bonding lugs on the front or rear
outriggers. Reverse them to the inside of the outrigger using star washers so
they will be accessible after the home is placed on the foundation walls.

If using an H-beam system, remove the frame's shackle hanger if it will inter-
fere with proper placement of the beam.

STEP 2. POSITION HOME SECTION

Position the home section in its final location (if possible, move the heaviest section of
the home into place first). Then place materials needed to construct support piers near

their final locations under the home as determined in Install Footings, (p. 19).

STEP 3. LIFT HOME

There are three primary methods available to place the home on the foundation:

Jacking, rolling and craning. Jacks, often with roller systems, are typically used for pier
and anchor foundations; roller systems are commonly used for crawlspace foundations
with load-bearing perimeter walls; and cranes are most commonly used for basement

(for single section homes this is the only sec-

v/ \N\es7

Clearances under the

home. After the home is
leveled, the resulting dis-
tance between the bottom
of the entire chassis main
frame beam and the
ground must be no less
than 12 inches.

Utilize proper cribbing.

Manufactured homes
weigh several tons. No
one should be under the
home (whether it is mov-
ing or stationary) unless
proper cribbing is in place
(Figure 20). Failure to util-
ize proper cribbing may
result in serious injury or
death.

Leveling during
Jacking. Keep the home's
floor as level as possible
during jacking. Twisting or
warping the floor can dam-
age the structure and finish-
ing. Use as many jacks as
necessary to keep the floor
flat and level.
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foundations.

JACKS

If jacks are to be used, comply with alf jacking safety precautions and the procedure
below. Lifting the home with jacks involves potential risks and must be done with ut-
most care and caution. Failure to follow jacking warnings and procedures may result in
serious injury or death. Please read the Jacking Safety Precautions before lifting the
home with jacks.

No one should be under the home's I-beams while the jacks are being oper-
ated or while the home is supported only on the jacks. - :
Use jacks only for raising the home. Do not rely on the jacks to support the
home.
If possible, raise the home only on one side so that the other side is in contact
with the ground. L éave the hitch.connected to the vehicle or-other stabilizing
equipment, : '
Obey all OSHA regulations.
Make sure adequate safety cribbing (Figure 20) is.in place whenever the home
is placed on jacks. , ;
« . Use.a minimum of two commercial quality jacks, each with a rating of at least
12 tons. ~
e Jack only on the main chassis I-beam, centering jacks directly under the
beam.
Do not jack on a seam (joint between flanges of twin I-beams).
«  To distribute the concentrated loads from jacks to |-beam, place a minimum
3/8-inch thick steel plate, a C-channel, a 1Ye-inch thick hardwood block or-a
commercial jacking plate, between the main chassis I-beam and the jack head.
- 'Locate the jack base on firm ground. Never jack on freshly disturbed soil or
where an underground sewer.pipe may be located. :
«  Use a firm support under the jack base to prevent tipping or settling of the jack:
A minimum 16" x 16" or larger wood or rigid fiberglass pad is recommended.
Never use concrete blocks as a support for-a jack.

Follow the jacking sequence outlined below to avoid overstressing structural members:
1. Block wheels. Block the wheels so the house does not roll.
2. Install cribbing. Install safety cribbing (Figure 20).

3. Level lengthwise. Locate one jack at the hitch and level the section length-
wise (such that the front and rear of the section are at the same height).

4. Locate frame jacks. Place a minimum of one jack just forward of the first
spring hanger and another just behind the last spring hanger of the I-beam on
the side of the home that is lowest (making sure not to place jacks where the
piers will go). Place jacks no more than 20 feet apart and no more than 20
feet from each end of the I-beam.

5. Lift the home. Operating the jacks simultaneously (or sequentially in very
small increments), lift the home section until it is slightly higher than the final
desired pier height.

Figure 20. Stack 4" x 6" by 5’
long timbers as shown to form
safely timbers. Place safely
timbers under home behind
axle area and under hitch.

9/3/2008 4:24 PM
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ROLLER SYSTEMS
When using a roller system, comply with the equipment manufacturer's directions and
the following sequence:
1. Establish staging area. Establish a staging area directly adjacent to one or
both sides of the foundation.

2. Setup rollers. Set up the roller system according to the equipment manufac-
turer’s directions.

3. Fasten bump blocks. Temporarily fasten wooden bump blocks on the sill
plates at the ends of the foundation to stop the home from rolling at the de-
sired location.

4. Roll home. Roll the home into place over the foundation.

5. Remove bump blocks. Remove the blocks before installing the next section
of a multi-section home.

CRANES
When using a crane, follow these guidelines:

+  Position the home section(s) and crane (taking the boom reach into consid-
eration) such that they do not have to be repositioned during the set,

»  Use enough properly sized straps to maintain balance of the home and to
prevent damage to the structure,

» Place straps under walls or posts, including temporary posts used to support
the opening. Do not position lifting straps under marriage wall openings.

» Use a properly sized spreader bar to maintain a vertical lift, to avoid placing
compression forces on the eaves and to reduce any tendency to slip.

»  Connect a rope to at least one point on the home so it can be controlled while
aloft.

* Make provisions to retrieve the straps/cables after the home is set. If using a
cradle system, notch the sill plate where the straps will fall. For a sling sys-
tem, notch and reinforce the home's rim joist to keep the strap from slipping
and allow the strap to be removed after the home is set.

e Always set the home section farthest from the crane first so that subsequent
section(s) need not be lifted over previously set sections.

STEP 4. CONSTRUCT PIERS

For the side of the home section that is up on jacks, place piers on footings or pads fol-
lowing the home manufacturer’s blocking plan (or tags). If no plan was provided, use
the support plan developed in Install Footings (p. 19). Start at one end of the home
section and work toward the other noting the required pier material specifications and
procedure described below.

Construct piers so as to provide a stable foundation for the home using materials listed
in the specifications box below and based on the location of the pier and its height as
measured from the top of the footing or pad to the top of the cap. See Table 14 for pier
construction requirements.

PZAN 7/

Designing piers. incorrect
size, location or spacing of
piers may resuit in serious
structural damage to the
home. Install piers at all re-
quired locations. Failure to do
so may lead to sagging
floors, walls, and roofs, and
could void the home's war-
ranty.

9/3/2009 4:24 PM
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TABLE 13. PIER MATERIAL MINIMUM SPECIFICATIONS
Component Specification

Nominal dimensions of at least 8" x 8" x 16"; minimum load 8,000 Ibs: confirming to ASTM designation

__Concrete Block | €90, graﬁd’e N.

Solid masonry (nominal 4’ x 8" x 16" pre-cast concrete without reinforcement); pressure treated lumber
(nominal 2 x 8’ x 167): or steel (minimum 1/2° thick, corrosion protected by a-min, of a 10 mil coatingofan
eXterior;paintqreq'uivale’nt),f -~ . ___ .- = _

Spacers Nominal 2" thick boards.

Shims (also called - Hardwood mium 4 wid bmlinlimuTn (;]engf‘r’)’b—ym;)iiﬁ{urﬁ?" tﬁgkr(fnoﬁ;m’él)r; 7|'3'l>asﬂ" ;us;
wedges) ,;yvith;mag(imgmfligad;cakpg(;ity;ﬁqsgd inpairs. . . . . .

e E R XM Available in various sizes stamped with maximum load capacity and listed or labeled for the required verti-
P LGP cal load capacity, and where required by design, for the appropriate horizontal load capacity.

TABLE 14. PIER CONSTRUCTION

: : : . : Maximum offset . Mortar and
Pier location Configuration Maximum load .
e 9 top to bottom ] e reinforcement

; _ i Single-stack blocks with Iongi - ! : = -
Lessrtharf 367m - e perpendicular to I-beam L . {73 - 8,090 Ibs. 7 Notrequnred -
1" (2" up to 36"
high) _

16,000 Ibs. | Not required

Between 36 in and 67 in | Double, interlocked blocks

Over 67in - - - Designed by a registered engineer or registered architect

Single-stack blocks with long " 8.000 Ibs Not required

Three or less blocks high

side parallel to I-beam

- Corner____ 6ver {hfée bl{')ckgﬁigrl;
upto67in
Over 67 in

LS A YA Ul T
Double, interlocked blocks 1 (/zhitg%)to 736 16,000 1bs.  iNot required -
Designed by a registered engineer or registered architect

Single-stack blocks with fong | %" up 1o 36" high

Perimeter PRl Felnl-iioe side parallel to perimeter rail 25 e ~.8,0001bs. - :Notrequired
: (rim jois) ; ’ 1" over 36 hlgh :
Single-stack blocks with fong | . .
Marriage line EEEURVEI=SE side perpendicular to the /i .,L(')'\)/é? ,jg tt:ilgrf]l, 8,000 Ibs. Not required
marriage line 9

* Construct perimeter and marriage line piers over 54 inches according to the requirements for frame piers of the same height.
\“““H"N"rna

1. Prepare footing surface. Make sure the footing surface upon which the pier
sits is flat and smooth. Before placing the pier on the footing, clean dirt, rocks,
or other material off the surface of the footing. For cast-in-place concrete foot-
ings, if the footing surface is uneven, create a level, flat surface by placing a
treated board on the footing and mortaring on the first block (or manufactured
pier base), or by placing the first block (or manufactured pier base) on a layer
of premix dry sand mortar.

2 Stack blocks. Stack concrete blocks with their hollow cells aligned vertically. Yy
When piers are constructed of blocks stacked side-by-side, orient each layer S d"-""""‘i-,\‘i &
at right angles to the previous one (Figure 21) and plan blocks so that split ey !:'L'N&L e
caps will be perpendicular to the blocks they rest on and to the |-beam. UL
08-21-2009
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Main i-Beam
Wood Shims to Fill
Gaps Up to 1"Max

Optional 2x6

Spacer
4x8x16 Concrete
Cap or 2x8x 16 P.T.
or Hardwood Cap

Typical 8x8x16
Concrete Block

Typical Fooling

5.

Main i-Beam
Wood Shims toFill
Gaps Up to 1'Max

Optional (2) 2x6 or
(1) 2x12 Spacer

4x8x16 Concrete Cap ~=

Typical 8x8x16_-
Concrete Block

b

'/
Less Than 36"
36"to 67

Typical Footing

Cap piers. Place a cap on hollow block piers to evenly distribute the structural
load. Use caps the same length and width as the piers they rest upon. When
using split caps on double-stacked block piers, install the caps with the long
dimension perpendicular to the joint in the blocks below and to the main |-
beam.

Install shims. Use shims to level the home and fill any gaps between the
base of the I-beam and the top of the pier cap. Always use shims in pairs
(Figure 22). Drive them in tightly so they do not occupy more than one inch of
vertical space. When the space to be shimmed is greater than one inch and
less than the minimum thickness of available caps or concrete blocks, use
hardwood dimensional lJumber (two inches maximum thickness) or 2" or 4"
thick concrete block. For split caps, install shims and dimensional lum-