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AND MODULAR HOMES

FIELD INSTALLATION GUIDE FOR MANUFACTURED

1 0 Introduction

°
ite assembly and installation
of utilities are the final steps

s in the manufactured home

process, which, for the purposes of this
book, includes both HUD manufactured
homes and modular homes. We will
use the terminology "manufactured
home" to cover both types. After its
components are fabricated in the
factory, the home is shipped and
assembled on the site. Several factors
must be taken into account for proper
installation of manufactured homes,
including site conditions, regulations
and standards, equipment availabil-
ity, and the training and abilities of
the workforce. Proper installation is
crucial because improper installation
can result in serious damage to the
home. For example, an uneven stress
on one small part of the structure can
cause significant impact, resulting

in warping and bowing of the home.
The manufactured home must be
installed by a licensed contractor
specifically trained for this type of
construction activity. This chapter
explains site feasibility, federal and
state permits, soil classification, site
proximity and accessibility, utility/

services on site, and foundations.

HUD manufactured homes must comply
with both state/local regulations and
federal regulations from the U.S. Depart-
ment of Housing and Urban Development
(HUD). On the other hand, modular homes
must comply with state and local codes.
HUD enforces appropriate standards for
the design, construction, installation and
performance of manufactured homes. It
also guarantees affordability, durability
and safety. The HUD construction and
safety standards take precedence over
state and local laws. HUD can inspect fac-
tories and retailer lots to review records
to ensure that all standards are met. If
a manufactured home does not comply
with these standards, the manufacturer
must take action, including notifying
the consumer and resolving the issue.
HUD also reviews the administration of
state dispute resolution programs in 35
states and administers a HUD dispute
resolution program in the other 15 states.
The Florida State code for manufactured
homes is known as Florida Administra-
tive Code 15C-1. Some manufacturers have
their own site assembly manual which
conforms to both the state and federal
codes.
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z 0 Pre-Installation
° Considerations
Good planning of the pre-installation activities is cru-
cial for manufactured homes to be able to achieve the
same longevity and structural stability as a site-built

home. Typically, a General Contractor (GC) is responsi-
ble for all site preparation and foundation work.

2.'| Site

Feasibility

2.1.1. Zone Identification

Prior to selecting a manufactured home, it is important
to identify the zone where the home will be located
(Figure 1). In the U.S., three major zones should be
considered for manufactured home construction: wind
zone, roof load zone, and thermal zone. The requirements
and permissions are different for each zone. The
General Contractor (GC) should know the regulations
and ensure that the manufactured home meets the
requirements for their zone.

Zone |

h

Awind zone is a geographic area
where building must be designed to
withstand a specific maximum wind
velocity. Most of the U.S. is located in
Zone |. Zone Il and Zone Il are hurri-
cane-prone areas.

Roof loads are types of temporary
live loads that act on a building, e.g.
snow loads.

Athermal zone map refers to the
recommended U- value for a specific
geographic area. The U-value is the
overall coefficient of heat transmission
of the envelope of the manufactured
home based on the location and an
indoor design temperature of 70°F.

Zong |l

Zone IV
Zone Il

one |

Zone Il

] Zone! [ Zonelll
[ zoren M Zone v
"- Nots: Zones are based on values that are nominal

design 3 sec gust wind speeds in miles per hour

o —

(mph) [kilometers per hour {(km/h)] at 33 ft (10 m)
w= - above ground for Exposure Category C.

I Figure 1Wind zone map of U.S. and the State of Florida used for manufactured home construction.

Source: Mobile Home Foundation




2.1.2. Terrain Determination

The site where a manufactured home will be located should avoid large trees, steep
slopes, muddy areas, likely flood zones, natural water paths, and be accessible for equip-
ment used during delivery and installation of the home.

2.1.3. Site Gradation

Site preparation for a manufactured home is of the utmost importance for the home to
be properly installed. First, all organic matter on site should be removed to prevent it
from causing physical damage to the house and to avoid attracting termites. Next, the
site should be graded to be flat, with a minimum slope of half a inch per foot for at least
10 feet away from the perimeter of the home. The slope will drain water away from the
house and avoid problems with the home structure (Figure 2).

10 ft. min.

]

Min. slope
'/-éf/‘é__é\—é;/zin. per ft.
I’ N I———

Figure 2 Example of a sloped site to prevent stagnation of water near the manufactured home structure.
Source: Pennsylvania Department of Community & Economic Development

2.1.4. Federal and State Permits

Federal and State permits provide the conditions for installation of manufactured
homes. The installer should contact the local authority having jurisdiction, manufac-
tured housing association, and the State Administrative Agency for the appropriate
regulations including building codes, local regulations for manufactured homes,
setbacks, fire separation requirements, and special foundation conditions. In addition, it
is recommended that the installation permits address other alterations and the installa-
tion of other on-site structures.

+
2.1.5. Soil Condition k

To prevent the house from settling and sagging, it is Due to the constant load of the
important to determine the soil type under the pier manufactured home on the soil over
pad and the pier spacing by using a pocket penetrom- time, the home slowly sinks into the
eter test (Figure 3). A pier is a structural element that ground. This is known as settling
supports the manufactured home and helps create a and sagging of the home. Some
crawl space under the home. A pier pad is a concrete other factors contributing to this are
square or rectangular element that supports a pier drying and wetting of the soil which
and distributes the weight carried by the pier across can lead to expansion and shrinkage.
alarger ground area. A pocket penetrometer is a light




portable instrument used to field check the
soil strength. Visual classification of soils is
used together with the pocket penetrometer
results to determine the bearing capacity of
the soil. All organic matter which can affect
the soil strength should be eliminated from
the area prior to testing. The readings are

Source: Test Markindustries taken at six locations around the perimeter

of the house. Readings are taken at the depth

of the footer in 500 Ib increments and averaged to determine the soil bearing capacity of
the site. HUD requires a minimum soil bearing capacity of 1500 pounds per square foot
(psf) for the pocket penetrometer test.

I Figure 3 Pocket penetrometer

To select the anchor lengths for anchors that will connect the house to the ground, a
torque probe test is also required. The torque probe test is used to determine the condi-
tion of the subsoil without core samples. The test uses a ratchet handle torque wrench
which slides up and down on the shaft. Torque wrench readings are in inch-pounds and
are used to measure the consistency of the sub-soil. The torque values obtained are
translated into soil classifications using the Chance Soil Classification Table. Torque
readings are taken at the depth to which the anchor is to be installed, and at least 2 feet
above this depth because the average earth consistency 2 to 3 feet above the anchor
determines the anchor holding capacity. The probe shaft is marked at 1-foot intervals,
permitting soil evaluation at every foot of depth.

2.1.6. Site Proximity and Accessibility

The distance from the factory greatly influences the transportation cost of the house. In
addition, this distance also affects the cost of the heavy equipment used to install the
house. For this reason, urban or suburban areas are less costly for manufactured home
installation compared to rural sites.

To be able to deliver manufactured home components, it is important to ensure ac-
cessibility from the factory to the site. Accessibility includes adequate parking spaces
for cars and heavy equipment, avoiding power lines, verifying the existence of natural
obstacles such as trees, rocks, and animal habitats, identifying any sharp rises or dips
in the road which can be a threat to the safe delivery of the house, and checking for any
sharp turns or curves on the way to the site.

2.2 Preliminary Considerations of Basic Utilities

It is important to ensure that subcontractors, such as plumbers and electricians, are
available as needed to assist in the installation of the home, . Additionally, utilities such
as electricity, water, telephone, cable, and sewer must be available for connection.




2.2.1 Electricity

Alicensed electrical contractor connects the electricity from the power grid to the
house. The installation of the electrical system includes wiring the main breaker
panel to the meter base and joining the wiring between multi-sectional units.

2.2.2. Mechanical

A licensed mechanical contractor installs the furnace and other gas-fired
devices and connects them to the gas line and the gas line to the gas meter. If
an air-conditioning unit needs to be installed, the mechanical contractor also
performs this task.

2.2.3. Plumbing

Licensed plumbers must connect the waste and drain system between the home
and the public sewer or septic tank. The plumber also is responsible for connect-
ing the home water lines to the utility water system or a private well.

1T

Review Questions
1. Why is it important to know the zone identifications prior to
manufacturing and installing a home?

2. How do federal and state laws differ for installing a manufactured
home?

3. Why should the installer determine the soil type and strength?
4. Explain how the soil strength can be tested?

5. What are the preliminary considerations for the subcontractors
before the manufactured home is installed?
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3.0 iistszmbly

3 'I Manufactured
° Home Review

Manufactured homes are constructed on a chassis composed of steel beams and cross
members. The chassis is fitted with axles and wheels that make up the running gear
and it also has a steel hitch assembly. Generally, there are two potential designs for the
chassis (Figure 4):

- Traditional chassis system: consists of two longitudinal steel beams (10-12 inches
in height) and steel cross members. The steel cross members span between the
beams and steel outriggers which extend beyond the beams to support exterior
walls of the home. Manufactured homes designed to be placed on perimeter
foundation walls are often manufactured with shorter outriggers to provide
clearance for the site-built foundation walls.

- Integrated Support System: This alternative configuration relocates the steel main
beams to the perimeter of the home, eliminating the cantilever outriggers.

Figure 4 The two main chassis used for manufactured homes. Left: Traditional chassis system. Right:
Integrated floor system consisting of steel-reinforced perimeter framing.
Source: Manufactured homes, FEMA P-85 chapter 2

Before transporting the manufactured home sections, the route from the factory to
the site must be assessed for road conditions such as peaks and dips, width and
slope, accident zones, flyovers and bridges, power lines, natural obstructions, and
trees.

For installation, the sections of the home are lifted by a crane whose lifting capacity is

greater than the gross weight of the home. The crane lifts the home in such a way that

balance is maintained and the weight is evenly distributed through the ties and cables
of the crane. The home is lifted carefully and lowered onto the piers. In some cases, the
chassis is used as a part of the support systems, as shown in Figure 5.




3-point set
chassis

2x6 pressure
treated still

! Center pier
supports

k.

Continuous
concrete footer

Poured concrete or
block foundation
wall

Crawl space
vents

Figure 5 Figure showing an integrated system using the chassis as a structural element that distributes the load
evenly to the piers and load-bearing perimeter walls. In this case, the general contractor must leave space for
ventilation of the crawl space.

Source: Asset Development Group, Milwaukee, 2002

There are four different typicall situations for a manufactured home installation:
1)  Single section home to be installed on piers
2) Single section home to be installed on load-bearing foundation perimeter wall
3)  Multi-section home to be installed on piers

4)  Multi-section homes to be installed on load-bearing foundation perimeter wall

HUD Label Display: Every mobile/manufactured
home must receive a HUD label certifying that
it was built in accordance with the Federal
Manufactured Housing Construction and Safety
Standards. According to 24 CFR, Section 3280.11,
the label shall be approximately 2" X 4" in size
and shall be permanently attached to the home
by means of riveting or other methods. It shall
be inscribed on a 0.32 inch thick aluminum
plate. The label number shall be engraved with W56 DRESF WA

SPP TN
A5

=1

a 3 letter designation which identifies the Figure 6 Example of a HUD label display.
Production |nspection and Primary |nspection Source: Florida Department of Highway Safety and Motor
Vehicles

Agency (IPIA) for the state in which the home is
manufactured. Each label shall also be marked with a 6-digit number which the label supplier will
furnish. The label shall be located at the tail-light end of each transportable section of the home,
approximately 1 foot above the floor and one foot in from the roadside.




3 2 Foundation
¢ Structure

3.2.1. Site Preparation and Soil Bearing Capacity

The site for the manufactured home should be firm, undisturbed, or compacted
fill. The load-bearing capacity of the soil must be considered using one of the
following methods:

1) Contact the local municipality regarding soil bearing capacity as
they may have established their own requirements.

2) Consultthe International Residential Code presumptive
load-bearing values of foundations materials.

3) Conduct a soils test with a certified geotechnical engineer.

The site must be graded to prevent stagnant surface water on or under the home.
The slope from the foundation should be a minimum of half an inch per foot

for at least 10 feet away from the perimeter of the home. All vegetation such as
grass, weeds, roots, and wood must be removed from the house perimeter.

3.2.2. Site Drainage - l

Drainage is crucial for any building project, including Drain tiles are a common system
modular houses. The drainage system must direct used to prevent seepage to base-
surface water away from the home. Drain tiles or an ment. The purpose of the drain tile is
automatic sump pump system must be provided to remove to collect water around the basement
any water that may collect under the home. The site must foundation and deliver it to a sump
be prepared in such a way that there are no depressions so that it can be pumped up and
where surface water can accumulate beneath the home away from the home. Basically, it
(Figure 7). is a pipe with holes or perforations

_ ) ) and stone surrounding it. The holes
The site drainage will depend on the topography of the or perforations are used to let water
site. Drainage patterns such as the one shown in Figure 8 in 5o that it can then run toward the
are preferred because they maximize site drainage. sump to be pumped out,

10 ft. min.

]

Min. slope N ¥

1/2 in. per ft.
¥ N
Note: Do not grade site or set the home so water collects beneath
ote: Crown and grade site to slope away from the home the home

l Figure 7 Site drainage for manufactured homes. Left: A slope directing water away from the house perimeter.

Right: Water is collected beneath the house which may cause several problems, including structural issues.
Source: Florida Department of Highway Safety and Motor Vehicles

©) ‘ 8




Figure 8 Typical drainage pattern

for manufactured homes where
the water flow is redirected,
preventing it from collecting

In addition to the size of the house
and materials used, specific regula-
tions also affect the total modular

house load.

beneath the home.
Source: Florida Department of
Highway Safety and Motor Vehicles

3.2.3. Considerations on Foundations and
Piers structure

The foundation of a manufactured home transfers
the weight of the building and external loads to
the ground through footings and piers (Figure 9).
The pier spacing and footing size will depend on
the soil bearing capacity and the manufactured
house load. Piers and footing should be designed
per the installation manual provided by the man-
ufacturer and be in accordance with construction

and safety standards from the Department of Housing and Urban Development (HUD).

The soil bearing capacity should to be determined because the weight of the home
must be transferred to the ground without causing future problems. The most common
problems associated with the failure of a foundation are roof sag, spongy floors, floor
squeaks, and windows and doors that are difficult to open.

Piers should be centered on the
foundation pad. In addition, the
State of Florida requires piers

to be located at each end of the
home on the centerline, whether
or not the manufacturer requires
them. Wood foundations are not
allowed by Florida standards.
Piers are typically made of
concrete block and are designed
to bear up to 8000 pounds. When
loads exceed 8000 pounds,
concrete piers must be double
blocked and interlocked.

Wind Load

Figure 9 Example of typical loads on manufactured homes.
Source: Stuctural Works, Inc



http://www.structural-works.com/FHA_Manufactured_Home_Upgrades.html

3.2.4. Footing construction

Footings will support each pier of the house and spread the house load to the ground. All
footings must provide equal load-bearing capacity and resistance to decay and must be
placed on undisturbed soil or fill compacted to 90% of its maximum relative density.

3.2.5. Pier Construction

Piers are used to disperse the house load to the foundation and allow the manufactured
house to be elevated from the ground. A pier is made of several elements, as shown

in Figure 10. Several details should be considered for pier construction, specially their
distribution under the manufactured home (Figure 11).

Technical requirements include: —
Wood Shims to Fi
o . o Gaps Up to 1'Max

«  The minimum distance between the finished
Optional (2) 2x6or

grade and the bottom of the chassis I-beam (1) 2x12 Spacer
should be not less than 18 inches. In the case 4xBx18 Concrele Cap ~s1 A
of a sloped grade, the shortest pier may have Typical 8xBx16_| P
Concrete Block
a minimum distance of 12 inches from the // 0
ground. / °
3
| #]

« The pier foundation must have a minimum //
dimension of 4"x16"x16" and made of precast P
concrete or 8 inches of poured in place 4
concrete. Other materials approved by HUD Trpesirssty
may be used.

« Piers may be built of regular 8"x8"x16"

concrete blocks centered on the footing or A ISR @i ey el el
manufactured homes.

foundation. The pier may have open cells or Source: Florida Department of Hishway Safety
be solid material and Motor Vehicles

« The first pier must be within two feet of either end of the manufactured home.
« Tiered block shall be installed perpendicular to the main | -beam.

« A 2"x8"x16" pressure treated wood or other material approved by HUD shall
completely cover the top of the pier with shims centered and driven tight
from both sides of the I-beam between the wood plate or cap and the main
frame.

+  When a pier has been capped with at least a four-inch solid concrete block,
or other material, 1/4 inch of wood stock or wood shims shall be installed
between the pier and steel | -beam.

« Piers must be centered under the I-beam.




Pier height

Pier height is measured from the top of foundation or footing to the top of cement block
stack, including the 4 inch cap block. The maximum height of a perimeter pier may be 54
inches. There are two types of stacked piers:

- Single Stacked Piers

The pier height for single stacked block piers shall be 36 inches and corner
piers are 24 inches. Horizontal offsets from the top to the bottom of the pier
must not exceed 1/2 inch.

- Double Stacked Piers

All piers over 36 inches and corners piers over 24 inches in height shall be
double tiered with blocks interlocked and capped with two 4" x 8" x 16" solid
concrete blocks side by side. Concrete blocks, or other approved material,
must be perpendicular to the I-beam and cushioned with wood shims or
pressure treated plate. All frame piers between 36 inches and 67 inches high
and all corner piers over 3 blocks high must be double tiered with blocks
interlocked. Mortar is not required. Horizontal offsets must not exceed 1inch
from the top to the bottom of the pier. An additional pier should be added
when the centerline loads exceed 8000 lIbs.

SHIM
SPACA

CAP -
REINFORCE —_ | | |
PIER WITH (4) it
ot iy #AVERTICAL || |
SPACER REBAR. GROUT ” H :: E
~ o x CELLS SOLID — |
Gk W W TOFOOTING. 3
o ™ —— O MIN. DIAVETER OF
CONCRETE z & CONCRETE i H ' | ', BENDSHALLBE3'AS
BLOCK 0 5  FOOTING . MEASURED FROM
ol I BELOWFROST INSIDE OF
TYPICAL : ‘ LINE. REINFORCED REINFORCING BARS
FOOTING : WITH (3) #4 REBAR WITH A 6" LONG MIN.
SINGLE STACK DOUBLE STACK TRIPLE STACK EACHWAY.  peNFORCED — LEG:
PIER PIER PIER DOUBLE STACK

PIER

Figure 11 Picture showing different types of piers used in manufactured homes.
Source: Clayton Homes

Cap Blocks

Cap blocks are rectangular pads that are placed on top of the pier (Figure 12). A minimum
thickness of 4 inches and minimum flexural strength of 2,200 pounds are required. A

2" x 8"x 16" cap block made of wood, concrete or other material approved by HUD must
completely cover the top of the pier. Plastic cap blocks can also be used for this purpose.
Cap blocks such as 1x8 Pressure Treated (PT) wood or multiple layers of PT lumber cannot
be used (Figure 12).

11




Shims

Shims are wooden triangular blocks used to
assist in leveling the manufactured home. They
are used under an I-beam that has not been
leveled (Figure 13). Typically, they are more than
oneinchin height.

Loading points and pier spacing

Although modular homes with dimensions of
24 ft. X 65 ft. may seem small, their total weight Multiple Layers
can be significant. Therefore, it is crucial to un- of PT Lumber
derstand how to transfer the home’s weight to

the ground. There are three main support areas Figure 12 Cap blocks should be structurally stable

that should be considered for this purpose: and free of cracks. Cap blocks must also meet specific
requirements regarding thickness and dimension.
Source: Florida Department of Highway Safety and Motor
Vehicles

< The frame or I-beams: pier spacing
may be chosen by the installer.

- The centerline: pier spacing is specified in the installation manual provided by
the manufacturer.

+ The outside edges of each section of the home whether it is a single wide or a multi-
section home: pier spacing is specified in the manufacturer’s installation
manual.

ey 4
lengin

MEW HOMES USED HOMES

Figure 13 - Wooden triangular shims are used to level the manufactured home when needed.
Source: Florida Department of Highway Safety and Motor Vehicles

Perimeter piers must be installed along the long dimension parallel to the perimeter rail
(Figure 14). Some considerations are:

« End piers under the main I-beams may be setback a maximum of 24 inches
as measured from the center of the pier to the outside edge of the floor.

« Perimeter piers are required to be placed on both sides of the sidewall, exte-
rior doors or sliding glass doors greater than 48 inches in width, under porch
posts, factory-installed fireplaces, wood stoves or areas with higher loads
(Figure 15).




REQUIR PERIMETER SUPFPORT
& ‘llin E'\- | r 1 [ 1 = = 5
L ] L fer vl L L L
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FRAME MAIN ! T~

SUPPORT 1-BEAM FRONT (HITCH)!
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Figure 14 - Example of the placement of piers under a manufactured home. Special attention must be given to the
distribution of piers under the main I-beam and for perimeter support.

Source: Clayton Homes

L I
1

-
o

Sidewall where 2 or more 46 2" windows are installed. .
: : j Concrete block piers
Piers are required at each end and between each opening.

Recessed area in sidewall.
Requires piers spaced 64" O.C. max.

Figure 15 - Piers should be placed in special areas or concern and areas with higher loads, such as sliding glass door
and bath tubs.
Source: Clayton Homes

Xid
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HUD has developed some tables to determine the pier spacing anc configuration
for manufactured homes.

Table 1should be used when the weight of single-sectioned homes is transfered to
the ground by the I-beam. Manufacturers should design piers load based on the
selected pier spacing. For example, if a manufacturer chooses a 3 feet spacing, the
piers under the I-beam frame should be designed to support 2, 250 Ibs, considering
a roof live load of 20 psf for Florida. The pier load capacity increases as the spacing
between piers becomes wider.

A concrete block is designed to have a load of up to 8,000 Ibs. When loads are over
8,000 Ibs, a pier will have to be double blocked and interlocked. For piers under 36
inches in height, a single-stack block configuration can be used to support up to
8,000 Ibs in load. Double and interlocked blocks should be used for piers between
36 and 67 inches in height to support up to 16,000 Ibs in load.

I Table 1- HUD’s Table 1to be used to determine pier spacing under I-beams. Source: HUD

FRAME BLOCKING ONLY

Perimeter supports not needed except at openings or other required locations
. . Roof live load (psf) . .
Pier spacing (Florida) Location Pier Load (lbs)
3’0” 20 Frame 2,250
40” 20 Frame 2,900
50” 20 Frame 3,550
6’0~ 20 Frame 4,200
770”7 20 Frame 4,850
80~ 20 Frame 5,500
9’0" 20 Frame 6,150
Pier Location Height Configuration Concretggosl?ck load
Less than 36 inches (except . : :
: (excep Single-stack blocks with long side
corner piers more than 3 . 8,000
: perpendicular to I-beam
blocks high)
Frame Between 36 and 67 inches
and corner piers over 3 blocks Double, interlocked blocks 16,000
high
Over 67 inches Designed by registered engineer or architect




Table 2 should be used by manufacturers who have designed the weight of multi-sec-
tional homes to be transferred to the ground by the frame, perimeter wall, and mating
line. As Table 1, load capacity of each pier will be decided by the spacing between piers.

I Table 2 - Table to be used when the weight is transferred by the frame and perimeter walls. Source: HUD

FRAME PLUS PERIMETER & MATE LINE BLOCKING

Pier spacing Rt I(il:vli:?;:) (psf) Location Load (Ibs)
Frame 1,400
40”7 20 Perimeter 1,900
Mating 3,200
Frame 1,650
50~ 20 Perimeter 2,300
Mating 3,950
Frame 1,900
6’0” 20 Perimeter 2,700
Mating 4,700
Frame 2,150
70” 20 Perimeter 3,100
Mating 5,450
Frame 2,400
80~ 20 Perimeter 3,500
Mating 6,100
Frame 2,650
9’0” 20 Perimeter 3,900
Mating 6,850
Frame 2,900
10°0” 20 Perimeter 4,300
Mating 7,600
Pier Location Height Configuration Maximum load (lbs)
Single-stack blocks with
Perimeter 54 inches or less long side parallel to 8,000
perimeter rail (rim joist)




Table 3 is used to calculate the pier and footing loads under the mating centerline for
multi-sectioned homes when openings occur. When large openings occur in the mating
wall, heavy loads are imposed on the columns that support the open spans. Table 3
defines the load of piers and footing according to the mating wall opening.

I Table 3 - Use to determine the centerline opening pier footing loads. Source: HUD

PIER FOOTING LOADS

Centerline or mate line openings - footing loads
Mating wall opening | Pier & footing load | Mating wall opening Pier & footing load
(ft) (Ibs) (ft) (Ibs)
407 980 20°0” 4,700
50~ 1,200 210 4,920
6’0" 1,420 22°0” 5,140
70” 1,640 23°0” 5,360
80~ 1,860 24°0” 5,580
90" 2,080 2507 5,800
10°0” 2,300 26’0 6,040
1107 2,540 27°0” 6,280
12°0” 2,780 28°0” 6.520
13°0” 3,020 29°0” 6,760
14°0” 3,260 30°0” 7,000
15°0” 3,500 310” 7,220
16°0” 3,740 32°0” 7,440
1770” 3,980 33°0” 7,660
18°0” 4,220 34°0” 7,880
Pier Location Height Configuration Maximum load (lbs)
Single-stack blocks with
Marriage line 54 inches or less long side perpendicular 8,000
to the marriage line

Note: Loads listed are maximum column loads for each section of the manufactured home.

Shear wall and other specialized piers

The manufacturer’s installation manual will usually indicate where the shear walls and any other
specialized piers must be located. Labels are sometimes attached to the home indicating where
the shear wall piers will be placed. Manufacturers may request piers for other specialized areas
such as heavy furniture locations, waterbeds, and aquariums.




3.2.6. Ground Anchor Installation

Ground anchors are used to fasten the home to the ground to prevent swaying due to external
forces such as winds or heavy rains. The installation of manufactured home anchoring systems
in Florida is regulated by the Florida Administrative Code 15C-1 which was developed by the
State of Florida Department of Highway Safety and Motor Vehicles (DMV). The code ensures that
manufactured home anchoring systems are installed correctly.

Ground anchors must be provided with protection against harsh climate conditions and corro-
sion. As a result, they must be galvanized with a zinc coating of not less than 0.30 oz./ft? and be
capable of resisting a minimum ultimate load of 4725 Ib. and a working load of 3150 Ib. However,
the ultimate load and working load of ground anchors and anchoring equipment must be
determined by a registered professional engineer or tested by a nationally recognized third-party
testing agency in accordance with a nationally recognized testing protocol.

All anchors must be installed in a vertical position and be buried into the ground. Straps and stabi-
lizer plates are used for settling the manufactured home (Figure 16).

g Straps

Straps tight, but not taut |

— Manufactured homes

must resist wind forces

that may cause the home
phoicnicrt bl m - g to overturn or slide off the
foundation. Steel straps are
commonly used to attach
the manufactured home to
the ground anchors in order
to resist wind forces.

Slotled bolt seated into the anchor's square hole

Vertical and diagonal straps
must be used to resist wind

]
L]

o

h i

' L)

: [

H L]

P
| | Stabilizer flush with ground | = 0 o forces in the longitudinal

i [ #
I e X . direction, especially for
h | Stabilizer plate centered — in shol if provided ] . .
; T ! o Wind Zones 2 and 3. In this

] M -I
| | Staviizer plate paraliel to the home | 1 ¥ case, straps are connected
i ] a .
E 3 i to ground anchors in the

1 [ - . .
: - direction of the length of
L Holes (if dug) are to hawve dirt .

________________ repacked in B inch increments the home. Generally, vertical

straps are connected to the
sidewall of the manufac-
tured home and diagonal
straps are connected to the
I-beam with a clam (Figure
17).

20
-

Source: Florida Department of Highway Safety and Motor Vehicles

I Figure 16 Picture showing elements that comprise the ground anchor system.
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Max eave
Projection=12 inch

’{_' ¢| Wenica! Strap Iil ‘/Vertical Strap
\ / Additional Strap to far beam ./

NEAR BEAM METHCOD
(Mate line piers and anchors omitted for clarity)

SECOND BEAM METHOD
(Mate line piers and anchors for clarity required)
I

ax eave
Projection-4 inch

IAGONAL STRAP
M /vertical strap

NEAR BEAM METHOD Additional Strap to far beam

SECOND BEAM METHOD
\ (Vertical tie down straps required)

I-Beam Clamp
Steel Strap
e Manufactured Home
I-Beam Clamp e EBodin
Ground — Pressure Treated Wood
Auger Steel Strap e Cap and Shims

@ Concrete Blocks
; /Pier/Foundaticn Pad
7 Ground 727

- Stabilizer Plate Stabilizer Plate

- Ground Auger

o

Figure 17 The figures shows typical strap angle installation for wind zones Il and II1.
Source: Florida Department of Community Affairs & Federation of Manufactured Home Owners of Florida, Inc.

In addition to vertical straps, a strap angle should also be used to increase the stability
of the home. However, installers and building inspectors should ensure that the angle of
the anchoring strap is within the range specified. Acceptable angles for frame tie straps
to resist the winds are specified by the manufacturer and range from 40 to 50 degrees
(Figure 18).

©) .
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Straps must be factory attached to the connecting + k
bracket and have a radius clip to protect the strap from

sharp edges. To lengthen a factory made strap on site,
the approved method requires a strap overlap of approxi- Crimping is the process of joining 2

mately 12 inches and 2 crimp seal evenly spaced (Figure 19). pieces of metal or other ductile ma-
terial in order to hold them together.

The process of bending or deforming
the pieces is called crimp.

If the proper strap angle is too steep and cannot be achieved on the near beam,
manufacturers usually allow you to go to the far beam.

S | =}

Figure 18 - Picture showing strap angle detail.
Source: Florida Department of Highway Safety and Motor Vehicles

m

/='_7

Factory made strap with Strap connection with I-beam Swivel frame connector
connecting bracket

Radius clip Double straps with 2 Field connecting bracket
crimp seals

I Figure 19 - Primary pieces used for strap installation Source: Tie Down Engineering




Longitudinal Stabilization Device (LSD)

Longitudinal Stabilization Devices (LSDs) are an alternative method for ground anchor-
age. The use of two LSD on a single section home could replace approximately eight
conventional anchors used for longitudinal resistance. For proper installation, first
determine where the LSD will be installed on the home, place a longitudinal foundation
pad centered in the pier and the I-beam, install the longitudinal strut, and attach the
strut to the beam clamp and tie bracket (Figure 20). A qualified professional must iden-
tify the necessity of installing 2 LSD for each pier, or using only a single transversal strut
connecting the foundation pad to the opposite I-beam, or both systems.

Example of Possible Placement:

| B2

.= Note: LSD pads provide
3 sq. ft. of bearing
support per system. El@

B | B2

Single Section Home Double Section Home
up to 16 feet in width. up to 36 feet in width.

Q==

1. Longitudinal Foundation Pad

2. Beam Clamp (2 per system)

3. Longitudinal Strut (2 per system)
4. Tie Bracket (2 per system)

Figure 20 - Longitudinal Stabilization Device (LSD) system can be used as an alternative method for ground
anchorage of manufactured homes.
Source: Tie Down Engineering




3.3 Hinged

Roofs

Hinged roofs are raised using a crane or roof jacks following the manufacturer’s installa-
tion manual. Generally, the roof installation team should consider the following:

- Lifting points: Roof lift points are spaced equally along the length of the roof,
with the end lift points no more than five feet from the end of the roof. Three
lift points are recommended for a roof up to 48 feet long (excluding over-
hangs), four lift points for up to 60 feet, and five lift points for up to 72 feet.

Temporary fasteners: Any
temporary fasteners
connecting the hinged
portion of the roof to the
vertical king post should
be removed.

King Post

Lifting the roof: The roof

is raised to its intended
height. A temporary slight
overextension may be
required during lifting.
The roof must not, in any

case, be overextended
Figure 21 Hinged roof cross-sectional view.

and the hinges must , ‘
Source: Florida Department of Highway Safety and Motor
not be damaged. The roof Vehicles

should be raised evenly in
small increments by keeping it level throughout the entire process to prevent
racking. Roofing paper and shingles should not get caught in the hinge crease.

Dealer (set-up) installed plywood for sheating trusses

Hinged Truss

Outlookers

Marriage
Exterior wall
Wall

Note: Holes to be cut in sheathing to allow outlookers to pass through.

Figure 22 Typical truss location for a hinged roof.
Source: Florida Department of Highway Safety and Motor Vehicles




Typical hinged roof are shown in Figure 21 and 22.

- Securing king post: The hinged king post which is commonly known as a knee wall is
positioned atop the fixed king posts or against the wooden stop. They are positioned
as needed to level the roof, aligning each king post with the king post directly beneath
it, and fastened in place following the installation instructions provided by the manu-
facturer (Figure 23).

Distance of travel to
1 \ raise roof from shipping
position to set-up

position is approximately
22 1/2”,

Marriage

Exterior wall \ Lift hinged roof section
Wall systematicly with

mechanical devices no

more than 12 feet apart.

Dealer (set-up) installed plywood for sheating
trusses
Hinged Truss

Outlookers

-------- \ Secure hinged king post
to ridge beam.

Marriage
- Exterior wall
Wall

Note: Holes to be cut in sheathing to allow outlookers to pass through.

Figure 23 - Installation of hinged roof.
Source: Florida Department of Highway Safety and Motor Vehicles

« Bracing: When required, bracing is installed diagonally at both ends of each
home section from the top of the gable end truss. The trusses are plumbed
and the braces are secured by following the installation instructions.

- Double hinge: In the case where a roof has a double hinged top chord, the first
hinged section must be unfolded and the second hinged section is secured
following the installation instructions.

- Sheathing fasteners: When required, sheathing is fastened from the upper
portion of the roof to the lower fixed portion of the roof just below the hinges.

Redistribution of insulation: Before closing up the attic space, the installer

22




must check if the insulation has been relocated during installation. In some
cases, re-leveling of the insulation is required.

+ Gable walls: Assembled frames or wall studs and sheathing needed for the site
assembly of the gable end walls and interior shear wall knee walls may be
provided. Install the gable end walls for each section.

- Shingle installation: After the roof is assembled, the shingles are carefully

installed (Figure 24).

Roof cap installed according to
manufactures installation instructions

Top courses of shingles to
Site installed shingles = / Sl
using the 6 fastener /\
method in accordance /\
with manufactures >// \

installation instructions

Roof
sheathing

Shingle underlayment

(minimum overlap of 6”)

Fiberglass
shingles

SRS l? 2
S Ce eSS
e ity i Sy e
St aN e
SN
KSR

P

trusses
167 Bic.

1/2" 0 11/2" 1/2" 03"
—4

Fastening detail

Figure 24 - Shingle Installation.
Source: Florida Department of Highway Safety and Motor Vehicles
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4.0 Utilities

The installation of utilities is the final step in com-

Water cross-over
.

pleting a manufactured home. Each utility should
be connected by a qualified professional who has r/é,,/é—aé\é_\‘
specific expertise and is licensed and trained accord-

Floor joist may be notched at
plumbing cross-over

i ng|y Marriage line of
multiple wide

homes Typical floor assembly

4 '| Water Supply and
*" Discharge Water

cross-over R-7 insulation minimum

and bottom board over
~— water cross-over lines

The water supply for the site should be installed
I Figure 25 - Water line crossover.

before the manufactured home is transported to
the site. Typically, governmental agencies provide
water supply and sewage connections to every
urban area. The factory installed water system is connected to the main water inlet which
is usually located under the house in the crawl space area.

Source: Florida Department of Highway Safety and Motor
Vehicles

The water inlet provided under the home, usually below the water heater compartment
or utility room, must be connected to the home’s water system from the water supply
(Figure 25). The connection procedure described below must be followed for the proper
functioning of the system:

Flush the field-installed water piping to clean out all debris prior to connec-
tions.

« Make sure all the piping inside the house is clean and clear of any interruptions.
« Ensure all pipe threads are clean.

« The local water supply line must not exceed a pressure of 80 psi. If it exceeds
this value, a pressure reducing valve must be installed on the supply line.

« The main shut-off valve must be installed while connecting the home’s
potable water inlet to the water supply. A shut-off valve must be located
underneath or adjacent to the home. To prevent the possibility of fresh water
contamination, an anti-siphon valve must be used on all field installed
exterior faucets.

« All traps must be provided with proper venting so that there will be no danger
of siphonage, aspiration, or forcing traps seals under conditions of ordinary
use.

« The sanitary drainage system under the home shall be adequately sup-
ported with approved materials and properly sloped to drain. Plastic piping




shall be supported at not less than four-foot intervals. Drain lines shall

be sloped 1/4 inch per foot toward the drain outlet (Figure 26). Where it is
impractical, due to structure features or other arrangements, the piping may
have a grade of no less than 1/8 inch per foot, when a properly installed full-
size cleanout is installed at the upper end. Be sure to use approved materials
to assemble the piping material.

— 48" strap >
spacing

4" slope per foot —»

Source: Florida Department of Highway Safety and Motor Vehicles

I Figure 26 - Drain lines must have proper slope under the floor.

4.2 Drainage System

All wastewater piping is connected to the sewer outlet that is located under the manu-
factured home. Usually, a sewer line is either a 3 inch or 4 inch line connected to a P-trap.
The P-trap is cleaned from the top and connected to the sewer line on the ground with

another clean out. A cd

Y-connection is made just
before the ground sewer line
along with a P-trap connection.
The Y-connection is connected
to a minimum 3 inch trailer vent
to release the sewer gasses. ®
Proving vent piping for the
wastewater system is manda-
tory (Figure 27).

+

Minumum slope 1/8° per foo
with cleanout, 4" per foot
without cleanout

3

AP-trap is a plumbing fixture that Frng Sehedule
traps debris from the sink and ©
prevents it from forming a clog deep
within the plumbing system. It also
stops sewer gases from passing into U
the home. A P-trap is mandatory for .

all manufactured homes.

A - Vertical to horizoatal (long tum TY or combination Y & 1/8 bend)
B - Horizontal to horizontal (long tum TY or combination Y & 1/8 bend)
C - Honzontal to veriical (1/4 bend — long cll)

D — Vertical io horizontal {long sweep % bend)

E — Horizontal to vertical (short tum TY — sanitary tee

with all connections and pipe dimensions.
Source: Florida Department of Highway Safety and Motor Vehicles

| Figure 27 - Isometric plumbing example of a typical manufactured home




4.3 Electrical

Lighting fixtures, ceiling-suspended (paddle)
fans, and chain-hung lighting fixtures
should be installed in accordance with the
manufacturer’s specifications. All the exterior _
lighting fixtures and ceiling fans must be gﬁﬁﬁ%m
gr(?unded by a fi>'<ture-'grou'nding device or by %@iﬂ?ﬂ%
a fixture-grounding wire (Figure 28). Where

lighting fixtures are mounted on combustible
surfaces such as hardboard, a limited combus-

tible or noncombustible ring must be installed

to completely cover the combustible surface 7. conen B
f. t d the BEAM OROUTTRGGER
e)fp'OSGd between the fixture canopy an Figure 28 - Typical electrical ground.
wiring outlet box. Source: Florida Department of Highway Safety and Motor
Vehicles
. . . . Electrical wiring from one : Marriage wall
For exterior lights, junction box covers must be section to be hooked-up in L

junction box(s)

removed and wire-to-wire connections must be
made. All electrical wires should be color coded

and connections must match colors to ensure a
correct, hazard free system. The wiring must be /f \

Notched marriage wall
perimeter joists - 0.92”

. . . Electrical junction
pushed and connected to the junction box (Figure ! poxs) fastened to

29). A water tight seal must be ensured by transverse floor joist. s
caulking around the base of every fixture at the Figure 29 - Electrical wiring connection with junction

) ) box. Source: Florida Department of Highway Safety and
point of contact of the fixture and any surface Motor Vehicles '

of the manufactured home. Ceiling-suspended

fans must be connected to a junction box listed

for ceiling fan application and installed with the trailing edges of the blades at least 6ft. 4
in. above the finished floor. The wiring must be connected in accordance with the product
manufacturer’s installation instructions.

After completion of all electrical system and connections, the electrical lights and ceiling
fans must be inspected and tested.

4.4 Fuel Supply

The gas piping system in a manufactured home should be designed for a pressure of at
least 10 inches of water column [5.8 0z./in? or 0.36 psi] and not more than 14 inches of water
column [8 0z./in? or 0.5 psi]. A regulator must be installed in case the gas from the supply
source exceeds the established pressure. Multi-section homes with fuel supply piping in
both sections require crossover connections to join all sections of the home. At the comple-
tion of installation, the system must be tested and inspected for leaks and other possible
problems.




4.5 Fire Place

Fireplace and wood stove assemblies should be installed in accordance with the manu-
facturer’s instructions. Chimneys, chimney flashing and roofing, fireplace combustion
air inlets, and hearths may be installed during the manufacturing process of the house.
However, some additional sections relating to the fireplace and wood stove installation
must be installed on site.

The chimney must extend at least three feet above the highest point where it penetrates
the roof. It should also be extended at least two feet higher than any surface within 10 feet
(Figure 30).

Less than 10’

I 1
|‘ >

[

2" Min.
3’ Min. mmm]l

2 Minf A
10° > 3’ Min.

I Figure 30 - lllustration of minimum chimney height requirement above the surface of the home.
Source: Florida Department of Highway Safety and Motor Vehicles

1T

Review Questions

1. What measures should be taken into consideration for water services?

2. Explain the use of a P-trap in the drainage system for manufactured
homes.

3. How should exterior lights be connected?
4. Explain the fuel supply system for manufactured home.

5. How should chimneys be installed in a manufactured home?
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500 ::riigg:ection

The manufactured home final inspection can be made either after the installation of
utilities or after the completion of the home. This final inspection is performed by the
local authority before delivering the home to the user. The following are typical final
inspection procedures for utilities:

Fuel Supply

Before testing, the gas line connections must be visually inspected to ensure that there
are no leaks. Specific areas of concern include:

« Ensuring that all exhaust vents on gas-fired equipment are not damaged and
are securely connected.

« Ensuring that roof jacks and stacks have not being damaged during trans-
portation and are properly installed.

- Ensuring that all gas-fired appliances are suitable for use in manufactured
housing and installed accordingly.

If no visible damage is observable, the local authority will test the entire gas system and
home appliances. There are two tests that can be used for fuel supply: piping only test or
the entire system test.

«  Piping Only Test: The piping only test is performed to ensure that there are no
minor leaks that could not be detected by visual inspection. This test also
ensures that no leaks occur after the pressure is released into the piping
system. For the test, all shut-off valves must be placed in closed position. A
mercury manometer or slope gauge calibrated in increments of not more
than 1/10 Ibs is then attached to the home’s gas inlet. Unregulated or exces-
sive pressure may result in damage to the appliances. The system is pres-
surized up to 3 psi for 10 minutes. This pressure must be maintained in the
system. If the system has leaks, the pressure will drop. After all the leaks have
been detected, release the pressure and rinse all tested connections with
water to remove leak detection fluids. Since repairs to the pipes or fittings are
prohibited, replace defective piping and fittings.
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