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Foreword

This handbook 1s not intended to replace specified code requirements, regulatory requirements or installation
instructions provided by the manufacturer. It is solely intended to provide the installer and inspector with a
reference guide to highlight areas that may require consideration at the time of installation and inspection.

The standards and this handbook are only applicable to the setting and tying together of manufactured housing,
trom the mud sill up. It does not include permanent foundation construction, which is under the authority of the
local junisdiction.







Other references:

24 CFR Part 3285, Model Manutactured Home Installation Standards, April
1, 2009 or most recent version.

24 CFR Part 3280, Manufactured Home Construction and Safety Standards,
April 1, 2009 or most recent version.

Permanent Foundations Guide for Manufactured Housing (HUD-7584),
September 1996 Edition, published by the United States Department of Housing
and Urban Development or most recent version.

Guide to Foundation and Support Systems for Manufactured Homes, March
2002, U.S. Department of Housing and Urban Development or most recent
version.

Plumbing: 2012 IPC or most current version as adopted by the State Plumbing
Board.

Electrical: 2011 NEC or most current version as adopted by the State Electrical
Board.

Labeling of HUD Units and Important HUD
Regulations

HUD Label: Fach section of each home manufactured under the Federal Manufactured
Home Construction and Safety Standard shall contain a label (See figure 1.1) issued by the
inspection agency. 'The label is generally located on the rear of each unit and 1s required to be
affixed in a permanent manner. The label indicates that the manufacturer has certified that
the home meets the applicable standards and that the construction process has been
monitored by a third-party inspection agency. The label 1s generally referred to as the “HUD
label”.

Manufactured homes bearing the red HUD label and rated tor Colorado shall be accepted
and installed to meet the MHIP requirements as outlined in Colorado State Law CRS 24-32-
3318, which supersedes the building codes of counties, and municipalities.










Special Snow and Wind Load Conditions: Homes designed for and located in heavy
snowfall areas or high wind areas may require special piers and footings or tie-downs. Check
with the authority having jurisdiction.

HUD has determined that all of Colorado is in the middle Zone of 30 Ib./sq. ft. for the
required design roof load (snow load). As Colorado has snow loads up to 120 1b./sq. ft, local
jurisdictions may require snow load mutigation plans. HUD has determined that all of
Colorado 1s in wind zone I which relates to a 15 pst honzontal loading and a 9 pst net uplift
loading. As Colorado homes may be subject to wind speeds up to 140 mph, local
jurisdictions may require wind mitigation plans. These snow and wind mitigation plans could
include:

1. Having the home built for the proven snow load or wind load.

2. Anapproved snow removal maintenance program or

3. A protective shelter built over the home, not connected to the home
4. A shelter designed by a Professional Engineer or Architect

Transportation Damage: The unit may be damaged i transport so that it no longer
conforms to the Manufactured Home Construction and Safety Standards, and should not be
accepted by local building ofticial or other authonized mspection personnel.

When damage is discovered or suspected, the inspection personnel may require tests on
plumbing, fuel-burming, or electrical systems to determine the adequacy of repairs.

Please note that the manufactured home retailer is prohibited from selling, leasing or offering
tor sale or leasing any manufactured home that does not conform to the applicable
Standards. Please refer to the Manufactured Home Construction and Safety Standards and
Manufactured Home Procedural and Enforcement Regulations, Title 24, CFR Parts 3280 and
3282.

Authorized mnspection personnel should report violations of the Standards to the Colorado
Drvision of Housing,







Oversite of Factory Built Units

All out-of-State factories will use an approved third party inspection agency to verity
construction meets current codes as adopted by the Housing Board. In-State factories typically
have CDOH inspect construction in the factory, but may use a third party inspection agency if
they choose. Initially, units that have third party approval will also require an oversite
inspection by CDOH in the field. These units will not have the Factory Built Insignia affixed
by the Factory. The Insignia 1s held by CDOH untl the unit passes inspection by CDOH at
which time the CDOH inspector will apply the insignia. CDOH may grant certification to
tactories based on quality and allow the factory quality assurance personnel to aftix the
insignia prior to shipment.

Factory Built “AC” Units
Alternative Construction “AC” is specific additional construction and/or modification of the
factory-built structure that directly affects the life, health, safety, energy use and/or habitability
of the structure and 1s not covered by the factory-built or installation insignias and requires
building permits and inspection(s) to verifty code compliance. This specific additional
construction is not part of a typical home installation.

Typically “AC” units are determined at plan review where the manufacturer has noted that
certain required construction is to be completed in the field. 1.e. “roof trusses, sheathing and
roof covering to be completed by others on site.”

“AC” units may also be determined after plan review in the factory, 1.e. window and doors
did not arnive prior to shipment and they have to be installed on site, the manufacturer
would notity CDOH to make this an “AC” unit and the window and door installation would
then be inspected in the field.

Local junisdictions may sign the “AC inspection required notice form” and complete the

“AC” mspection, or a CDOH inspector will perform the “AC” inspection. The Factory Built
insignia may or may not be applied in the Factory depending on who will do the inspection
and whether the factory is certified or registered. More specific details on “AC” units are
contained in (Alterative Construction Procedures) available from CDOH.

Labeling of the Installation

Colorado State Resolution 38, Section 7 — Prior to beginning the installation of a
manufactured home, the owner, registered or certified installer of a manufactured home shall
make an application for an Installation Authorization (See figure 1.5) from the Division of
Housing or certified installation mspector. Owners, registered, and certitied mnstallers shall
display an Installation Authonization at the site of the manufactured home to be installed until
an installation insignia is attached to the manufactured home certifying MHIP compliance.
When installing in a participating jurisdiction the appropriate installation authorization from
the local jurisdiction shall be displayed, typically the building permit.










Jurisdictional Authority
CRS 24-32-3301(b) “I'he comprebensive regulation of the installation of manufactured homes to ensure
safety, affordability, and performance is a matter of statewide and local concern.”

CRS824-32-3310. “Local enforcement

Nothing in this part 33 shall interfere with the right of local governments to enforce local rules governing the
enstallation of factory-built housing approved pursnant to this part 33 if the local rules are not inconsistent with
state rules adopted pursnant to section 24-32-3305.”

CRS824-32-3316. “Compliance with manufacturer's installation instructions

Apny installation of a manufactured home in this state shall be performed in strict accordance with the applicable
manufacturer's installation instructions. Where the manufacturer's instructions are not applicable, installation
shall be in accordance with standards prommulgated by the division. A copy of the manufacturer's instructions or
the standards promulgated by the division shall be available at the time of installation and inspection.”

CRS 24-32-3318 “Iocal installation standards preempted

A local government unit may not adopt less stringent standards for the installation of a mannfactured home
than those promulgated by the division. A local government unit may not, without express consent by the
duvesion, adgpt different standards than the standards for the installation of a manufactured home prommlgated
by the division. Nothing in this section shall preclude a local government unit from enacting standards for
manufactured homes concerning nnique public safety requirements, such as weight restrictions for snow loads or
wind shear factors, as othermise pernutted by law.”

Installation of manufactured homes in Colorado must comply with the home
Manufacturer’s Installation Instructions. For used Mobile and HUD units these instructions
are often absent and then the standards adopted in Resolution 38 apply. The current standard
1s NFPA 225-2013 edition with extensive amendments.

Local Authority over Trailer Homes (Pre-1950)
e The local jurisdiction has complete authority over trailer homes.
e The acceptance of traller homes for permanent occupancy and under what
conditions (code compliance) 1s the authority of the local jurisdiction.

Local Authority over Mobile Homes (1950-1976) . . o
. den there 1s no certification label, there is no preemption of local building
codes.
e The acceptance of unlabeled homes and under what conditions (code
com hance? 1s the authority of the local junisdiction. o _
¢ DOH labeled homes must be accepted, but the local jurisdiction may require
mitigation measures for local snow loads.

Local AuthoriL%over HUD homes (1976-Current
e H labeled homes preempt local building code requirements with two
exceptions:
e local snow load requirements. Mitigation options are compliance, snow
shed, or snow removal plan.
o Ifocal wind load requirements. Mitigation options are compliance or wind
ence.
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Local junisdictions have authority over all repair, remodel, and addition work
related to HUD homes after they are occupied for residential use.

Local jumsdictions, through a zoning ordinance, may require permanent
foundations for HUD homes on private property.

Local Authority over FB Homes Modular (1976-Current)
[ ]

Local Aut

Local Aut
®
®
®

Colorado labeled Factory Built homes generally pre-empt local building code
requirements. . .
Factory Built Modular homes must be designed for local snow and wind loads
glglemgn loads listed on insignia), and installed on a permanent foundation.

he “local jurisdiction has authority over construction of the permanent
toundation and any other site-built construction except for materals shipped
loose by the factory. Site-built stairs should match the factory-built stair design.
Local junsdictions have authority over repair, remodel, and addition work after
the home has been occupied for residential use.

hority over Panelized Structures

The local jurisdiction has complete authority over panelized structures not

approved by the Division of Housing.
A DOH ]%Fproved panelized structure would be similar to an FB unit (Modular)
with DOH or the local jurisdiction inspecting the on-site assembly.

hority over RV’s & Park Trailers
The Colorado Drivision of Housing inspected and labeled Recreational Vehicles
and Park Trailers from 1970 to 199%. o
Currently, the only insEGCﬁon of RV’s and Park Trailers is by the manufacturer.
The local jurisdiction has complete authority over the permanent occupancy of
RV’s and Park Trailers. Recreational Vehicles and Park .
Trailers are not considered to be appropriate as a permanent residence by DOH.
Local junsdictions should be aware that there are no minimum structural
requirements in the ANSI standards goveming RV’s and Park Trailers.
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Soil

Every soil has a bearing capacity. This is the ability of the soil to support a load without sinking, The unit of measure
of bearing capacity 1s pressure, or force per unit area, usually in pounds per square foot (pst). For a permanent
toundation, many local jurisdictions will require a geotechnical soils analysis be performed by a licensed engineer prior

to the construction of the foundation to determine the soil type and properties including determining a design bearing
pressure.

Where a non-permanent foundation will be installed and the local jurisdiction is not requiring a soils analysis,
the following may be used for determining soil bearing capacity.

Soil that supports footings and foundations shall be capable of accommodating all loads required by the
appropriate installation standard. To help prevent settling or sagging the foundation must be constructed on firm,
undisturbed soil or 90% compacted fill. Soils that appear to be composed of peat, organic clays, uncompacted fill,
expansive or other unusual conditions shall have a registered engineer determine the classitication and maximum
allowable soil bearing capacity.

Otherwise the bearing capacity of the soil shall be assumed to be 1,500 pst.

A larger bearing capacity for the soil may be used as tollows provided the class of soil 1s known:
Sandy gravel and/or gravel, very dense or cemented sands (GW, GP, SW, SP, GM, SM) —— 2,000 psf
Sedimentary and foliated rock 4,000 pst

CDOH discourages the use of the pocket penetrometer in determining an allowable soil bearing pressure due to

the high vanability in results. If one 1s used, the following procedure shall be followed to help eliminate variability.

1. Test a typical area adjacent to or within 10 feet of the penimeter of the unit. Additional test sites may be
required.
Dig down to undisturbed soil a minimum of 4”. This should be a minimum of 1 square foot.

3. Using the pocket penetrometer to take seven readings, eliminate the highest and lowest and average the
middle five.

4. Dnve a wooden stake beside this area and record the final average on the stake. This will allow the inspector
to check or venty this reading.

5. Enter the soil bearing capacity on the "Installation Authorization” form.

When a value other than 1,500 pst 1s determined for the soil bearing capacity it shall be recorded by the mnstaller
on the Authorization form or other approved form and justification for higher values shall also be provided to the
inspector.

Vapor Retarder

Unless specifically allowed to be omitted by the local junisdiction, the ground within the enclosed crawl space beneath
every manufactured home shall be covered with a 6 mil, (.006”) thick continuous black membrane sheeting vapor
retarder installed according to the following requirements. (See figure 2.2)

1. Membrane sheeting seams shall be overlapped by at least twelve inches (127).
2. Edges of the membrane sheeting shall not extend beyond the perimeter of the manufactured home.

3. All holes, tears, and penetrations in the membrane sheeting shall be adequately sealed or patched with
durable tape.
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Table 6.3.3 Footing Size and Capacity

Single Stack Pier (8" X 16") Double Stack Pier (16" X 16")
] —IMinimum Unreinforced Unreinforced
Soil Capacity Footing Size |Maximum Footing|Cast-in-Place|  Maximum Cast-in-Place
(psh (in.) Capacity Minimum | Footing Capacity| Minimum
(Ib) Thickness (Ib) Thickness
(in.) (in.)
1000 16 x 16 1,600 6 1,600 6
20 x 20 2,600 6 2,600 6
24 x 24 3,700 6 3,700 6
30x 30 5,600 8 5,800 6
36 x 36 7,900 10 8,100 8
42 x 42 10,100 12 10,700 10
48 x 48 13,000 15 13,600 12
1,500 16 x 16 2,500 6 2,500 6
20 x 20 4,000 6 4,000 6
24 x 24 5,600 8 5,700 6
30 x 30 8,600 10 8,900 6
36 x 36 12,200 12 12,600 8
42 x 42 16,100 15 16,500 12
48 x 48 20,400 18 21,000 15
2000 16 x 16 3,400 6 3,400 6
20 x 20 5,300 6 5,300 6
24 x 24 7,600 8 7,700 6
30 x 30 11,600 10 11,900 8
36 x 36 16,300 15 16,900 10
42 x 42 21,700 18 22,700 12
2500 16 x 16 4,300 6 4,300 6
20 x 20 6,700 6 6,700 6
24 x 24 9,600 8 9,700 6
30x 30 14,700 12 15,000 8
36 x 36 20,800 15 21,400 10
3000 16 x 16 5,200 6 5,200 6
20 x 20 8,100 8 8,100 6
24 x 24 11,500 10 11,700 6
30 x 30 17,800 12 18,100 8
36 x 36 25,000 18 25,700 12
4000 16 x 16 7,000 6 7,000 6
20 x 20 10,800 8 10,900 6
24 x 24 15,500 10 15,600 8
30 x 30 23,800 15 24,200 10

(1) The 6” cast-in-place values can be used for 4” precast concrete footings.

(2) Other footing configurations (rectangular, circular, etc.) can be used provided the area and depth of the footing is equal to or greater than
that listed and the distance from the pier to the footing edge does not exceed the footing depth.

(3) Capacities listed have been reduced by the dead load of the footing.

(4) Interpolation between values is allowed provided the next higher footing thickness is used when the actual pier capacity is more than
halfway between values. Actual values may be rounded to the nearest hundredth.
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Example 1:

14" Single Wide (with perimeter blocking)

40 Pounds per square foot roof snow load
1500 PSF Soil Capacity

6’ Pier Spacing

3’ Front door

¢’ Sliding back door

Question: Size footings under required piers.
Solution:

Main I beam Frame Piers-From Table 6.2.3.1.3(b) use the 40 PSF roof snow row and find the 14’ Section Width.
Follow across this row until under the Frame 6’ column which gives 2502 lbs. Go to the Footing Size Table 6.3.3.
Follow the 1500 pst soil capacity row. A 16”x16” -4” pre-cast or 6” poured concrete pier footing may be used under
the frame piers.

Evenly spaced Perimeter Piers- From Table 6.2.3.1.3(b) use the 40 PSF roof snow row and find the 14’ Section
Width. Follow across this row until under the Exterior wall 6’ column which gives 2910 lbs. Go to the Footing Size
Table 6.3.3. Follow the 1500 pst soil capacity row. After interpolation(2910 is between 2500 and 4000 1b) a minimum
17.19” x 17.19” -4” pre-cast or 6” poured concrete pier footing may be used under the exterior perimeter wall piers.
These piers are also to be placed directly under each side of the front door opening and the back sliding door opening,.
See figure 6.2.5.3 for pier configuration.

Example 2:

28 Double Wide (without perimeter blocking)

60 Pounds per square foot roof snow load

8' Main I Beam Pier Spacing

2000 PSF sotl capacity

14 Marriage Wall Opening

3’ Front door

¢’ Sliding back door

Problem: Size footings under required piers.

28



Solution:

Main I beam frame piers-From Table 6.2.3.1.3(a) use the 60 PSF roof snow row and find the 14’ Section Width (28’
double wide). Follow across this row until under the 8 column which gives 7716 Ibs for the frame piers.

Go to the Footing Size Table 6.3.3. Follow the 2000 pst soil capacity row. A double stack pier using a 24” x 247- 47
pre-cast or 67 cast in place footing may be used or a single stack pier if under 36” tall may be used with a minimum
24.19”7 X 24.19” footing, 8” thick poured in placed concrete.

Marriage wall opening piers- From Table 6.2.3.1.3(c) use the 60 PSF roof snow row and find the 14’ Section Width
(28 double wide). Follow across this row until under the 14’ marriage wall opening width. This gives 7160 Ibs for the
load acting down on each side of the marriage wall opening piers.

Go to the Footing Size Table 6.3.3. Follow the 2000 pst soil capacity row. A double stack pier using a minimum
23.16” x 23.16”- 4” pre-cast or 6” cast in place footing may be used or a single stack pier it under 36” tall may be used
with a minimum 23.29” X 23.29” tooting, 8” thick poured in placed concrete.

Piers under door openings- From Table 6.2.3.1.3(b) use the 60 PSF roof snow row and find the 14’ Section Width
(28 double wide).Follow this row over to the exterior wall column. The front door is 3’ wide so the 4’ column can be
used and the pier loading would be 2680 lbs. The sliding back door 1s 6" wide so the ¢ column 1s to be used and the
pter loading would be 3870 Ibs. Go to the Footing Size Table 6.3.3. Follow the 2000 pst soil capacity row. A double
stack pier or single stack pier if under 36” tall using a minimum 16” x 16”- 4” pre-cast or 6” cast in place footing may
be used under each side of the front door opening. A double stack pier or single stack pier if under 36” tall using a
minimum 17.08” X 17.08”- 4” pre-cast or 6” cast in place footing may be used under each side of the sliding back
door opening.

Anchoring

After blocking and leveling, the installer shall secure the manufactured home against wind by installing a proprietary
anchorage system or by installing a ground anchorage system. Anchorage shall be for Wind Zone 1. Homes that are
designed for Wind Zone II and III must be anchored per the Manufacturer’s Installation Instructions or the
requirements of a professional engineer.

Proprietary Anchorage Systems-
A proprietary anchorage system may be used to resist overturning and lateral movement (sliding) caused by wind as
long as it complies with all of the following:

1. The system shall be listed by a nationally recognized third-party agency for anchorning manufactured homes.
2. The system shall be evaluated and approved by a licensed protessional engineer.

3. The system shall be recognized as acceptable for use by CDOH.

4. The installer shall follow the requirements in the anchorage system installation instructions.

Proper Anchor Installation: Anchor manufacturers shall provide Manufacturer’s installation instructions for all
listed and approved anchoring systems sold in Colorado. Anchor Manufacturer’s installation instructions shall
be consistent with the product listing or approval. One set of installation instructions shall be provided by the
manufacturer or distributor, for each imstallation where their product is being used. After the installation 1s
complete, the anchor manufacturer’s installation instructions shall be temporarily attached to the pier located
closest to the utility connections or the under tloor access for the inspector’s use. If installation instructions are
not provided at the time of inspection, the authority having jurisdiction may charge re-inspection fees.
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Ground Anchorage Systems-
A ground anchorage system may be used to resist overturning and lateral movement (sliding) caused by wind as long
as 1t complies with all of the following:

1

Tie-Down Straps and Anchors

Straps and anchors are to have corrosion protection at least equivalent to that provided by a coating of zinc on
steel of not less than 0.30 oz/ft* of surface coated. Straps and anchoring equipment must be capable of resisting a
minimum ultimate load of 4,725 lbs and a working load of 3,150 lbs as installed determined by a registered
professional engineer, architect or tested by a nationally recognized third-party agency. Straps are to be
1.257x0.035” or larger steel strapping conforming to ASTM D 3953, Type 1, Grade 1, Finish B. Anchors are to be
installed in accordance with their listing or certitication to their full depth.

Number and Location of Anchors

Transverse Anchorage.

The number and location of anchors and anchor straps for securing single-section and multi-section manufactured
homes 1n the transverse direction shall conform to the Manufacturer’s Installation Instructions. When relocating
the home or when the Manufacturer’s Installation Instructions are not available, the number and location of
anchors and anchor straps shall conform to Table 7.5.3.2.1 and Figure 7.5.3.2.1 (a) and 7.5.3.2.1(b).

Longitudinal Anchorage.

The number and location of anchors and anchor straps for securing single-section and multi-section manufactured
homes in the longitudinal direction shall conform to the Manufacturer’s Installation Instructions. When
relocating the home or when the Manufacturer’s Installation Instructions are not available, the number and
location of longitudinal anchors and anchor straps shall conform to Table 7.5.3.2.2 and Figure 7.5.3.2.1 (a).

Note: The tigures and tables are numbered from amendments to NFPA 225 listed in Resolution 38.
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Example: A 14’-wide Single Section home is being installed. The home’s Main I-beam Spacing 1s 82.5”
and the largest height 1s 40” from grade to strap attachment at the beam. Table 7.5.3.2.1, find the rows for
Section or Floor Width of 14 feet, Main I-beam Spacing of 82.5” and max height of 46”. Read across this
row to obtain a maximum anchor spacing of 9.5 feet. Note: Connection to the Far beam 1s not required.
From Table 7.5.3.2.2 one (1) longitudinal strap 1s required at each end of the home.

Anchor Installation.

The installed ground anchor type and size/length must be listed for use in the soil class at the site and for the
minimum and maximum angle permitted between the diagonal strap and the ground. All ground anchors must be
installed in accordance with their listing or certification and the ground anchor manufacturer installation
instructions. Anchor manufacturers typically require a soil torque test probe to determine the soil class and then
the appropriate ground anchor type and length to be used for that soil may be determined. Unless the foundation
system is frost-protected to prevent the effects of frost heave, the ground anchors shall be installed below the frost
line. Ground anchor stabilizer plates shall be mnstalled in accordance with the anchor and plate manufacturer
installation instructions.

Use the following steps to complete a proper ground anchor installation: Defer to the anchor manufacturer’s
installation mstructions if there are conflicts.

1. Place the Anchors approximately four inches to the mnside of the exterior wall line of the home or a
sutficient distance to avoid interference with the skirting (See Figure 2.12).

2. Hold the Anchor at an angle of approximately 15 degrees oft of vertical so that the head of the Anchor 1s
just outside the sidewall (See Figure 2.12).

3. Install the Anchor to a depth of approximately one-third (1/3) the Anchor length.

4. Place a Stabilizer Plate (all lateral loaded Ground Anchor must have Stabilizer Plates) to the inside of the
Anchor Shaft (side of Shatt toward center of house) and two inches from the shatt (See Figure 2.12).

5. Dnve the Stabilizer Plate into the ground until the top of the Plate 1s flush with the surface of the ground.

6. Install the Anchor to its full depth.

7. Attach the Anchor Head to the chassis main rail with approved strapping and connection hardware in
accordance with the Strap manufacturer’s instructions.

8. Pre-tension the Anchor by pulling it up to the Stabilizer Plate. Pull the Anchor approximately 1/2-inch
more while it is in contact with the Plate using the Strap and take-up bolt to move the Anchor Head.

9. Atfter all Anchors have been mstalled and pre-tensioned, recheck all Anchor Straps to assure that they are
tight and that the Anchor Shafts have remained in contact with the Stabilizer Plate.
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Permanent Foundation Systems for HUD Units

Design Requirements: The design and approval for permanent foundations for HUD units are the responsibility of
the local jurisdiction. They may require an engineered and sealed foundation design or have a prescriptive foundation
design system to be used throughout the jurisdiction. With no adopted building codes, a protessional Architect or
Engineer may design and certify a foundation system or a foundation designer using the "Permanent Foundations
Guide for Manufactured Housing" may design and certify a foundation system.

http:/ /www.huduser.org/Publications/PDF/foundation guide complete.pdf

Permanent foundations must be constructed of durable materials; 1.e., concrete, mortared masontry, or treated wood.
They shall have attachment points to anchor and stabilize the manufactured home and to transter all loads to the
underlying soil or rock. Permanent foundations shall be structurally developed in accordance with the adopted
Colorado Standards or be structurally designed by a Licensed Professional Engineer for the following;

VERTICAL STABILITY

* Rated anchorage capacity to prevent uplift and overturning due to wind or seismic forces, whichever
controls. Screw-in soil anchors are not considered a permanent anchorage.

* Footing size to prevent overloading the soil-bearing capacity and avoid soil settlement. Footings shall be
reinforced concrete to be considered permanent.

* Base of footing below maximum frost-penetration depth (required at the perimeter of the unit).

* Encloses a basement or crawl space with a continuous wall (whether bearing or non-bearing) that separates
the basement or crawl space from the backfill, and keeps out vermin and water.

LATERAL STABILITY

* Rated anchorage capacity to prevent sliding due to wind or seismic forces, whichever controls, in the
transverse and longitudinal directions.

Two Basic Types of Permanent Foundations: There are two basic types of permanent foundations used. The first
1s a non-bearing exterior wall set. With this type of foundation system, the site preparation includes excavating to
below frost depth. Continuous concrete runners or individual footings are poured to support piers below the main I-
beams. The same method can be used to support the marriage wall. In HUD’s “Permanent Foundations Guide for
Manutfactured Housing” this would be a Type C foundation design. This unit would have an exterior foundation wall
that goes down to frost depth and is backfilled with dirt. This wall encloses the crawl space.

The second basic permanent foundation system 1s a continuous perimeter support foundation like that used for a site-
built home. A poured concrete foundation 1s typical; however, there are two additional foundation wall options: a
mortared concrete block wall reinforced with rebar or an all-weather wood wall. This foundation also has centerline
and I-beam support, but fewer I-beam support piers are required because the perimeter foundation supports much of
the home’s weight. When using this foundation system, many contractors also opt to use runners or ribbon footings
instead of individual footings for ease of setup. In the HUD’s “Permanent Foundation Guide for Manufactured
Housing” these would be Type E and I foundation designs. Because the exterior wall 1s bearing on the foundation
this type of permanent foundation must be approved in the Manufacturer’s Set-Up Instructions.
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Prescriptive Foundation Design from IRC: The International Residential Code has toundation design requirements
prescribed in Chapter 4. The following are a tew of the requirements prescribed by the International Residential Code.
They are for reference only and do not include exceptions. Contact the local jurisdiction having authority for specific
design requirements.

R401.3 Drainage. Surface drainage shall be diverted to a
storm sewer conveyance or other approved point of collection
that does not create a hazard. Lots shall be graded to

drain surface water away from foundation walls. The grade
shall fall a minimum of 6 inches (152 mm) within the first 10
feet (3048 mm).

R401.4 Soil tests. Where quantifiable data created by

accepted soil science methodologies indicate expansive, compressible,

shifting or other questionable soil characteristics

are likely to be present, the building official shall determine

whether to require a soil test to determine the soil’s characteristics at a particular location.
This test shall be done by an approved agency using an approved method.

R403.1 General. All exterior walls shall be supported on
continuous solid or fully grouted masonry or concrete footings,
crushed stone footings, wood foundations, or other

approved structural systems which shall be of sufficient

design to accommodate all loads according to Section R301

and to transmit the resulting loads to the soil within the limitations
as determined from the character of the soil. Footings

shall be supported on undisturbed natural soils or engineered

fill. Concrete footing shall be designed and constructed in
accordance with the provisions of Section R403 or in accordance
with ACI 332.

R402.2 Concrete. Concrete shall have a minimum specified
compressive strength of /., as shown in Table R402.2. Concrete
subject to moderate or severe weathering as indicated in

Table R301.2(1) shall be air entrained as specified in Table
R402.2. The maximum weight of fly ash, other pozzolans,

silica fume, slag or blended cements that is included in concrete
mixtures for garage floor slabs and for exterior porches,

carport slabs and steps that will be exposed to deicing chemicals
shall not exceed the percentages of the total weight of
cementitious materials specified in Section 4.2.3 of ACI 318.
Materials used to produce concrete and testing thereof shall
comply with the applicable standards listed in Chapter 3 of

ACI 318 or ACI 332.

R402.1.2 Wood treatment. All lumber and plywood shall be
pressure-preservative treated and dried after treatment in
accordance with AWPA Ul (Commodity Specification A,
Use Category 4B and Section 5.2), and shall bear the /abel of
an accredited agency. Where lumber and/or plywood is cut or
drilled after treatment, the treated surface shall be field
treated with copper naphthenate, the concentration of which
shall contain a minimum of 2 percent copper metal, by
repeated brushing, dipping or soaking until the wood absorbs
no more preservative.
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Siding
Before the mstallation of any siding material, remove any polyethylene or other shipping wrap and
tasteners. Upon completing the installation of wood, hardboard or other porous siding matertal, all

exposed edges and unfinished faces must be painted, sealed or treated to provide moisture and weather
tightness. All exterior fasteners must be non-corrosive.

Hardboard Siding: Where hardboard siding has been partially or fully left on the ends of a multi section
unit, install each piece of siding so all edges are supported by framing members and are secured at 4” o.c at
the edges and 8” o.c in the field using 1 2" siding or 6d nails. If required, cut siding to size and rabbit the
edge to create the proper lap joint.

Where close off or trim strips are used at tlat areas and inside or outside comers, caulk the joints and strips
prior to nailing down. Nail the strips with 6d or 1 /2” siding nails at 127 o.c. staggered then caulk all leading
edges of all the strips. If needed, using the same method, install the strips at the bottom of the roof
overhang, the sottit and the hardboard tnm piece at the fascia.

Vinyl Siding: Vinyl siding shall be attached to the sheathing with 1 %2 siding nails or 16 gauge x 7/16” x 1
/4 crown staples at 16” o.c. All siding shall be attached loose to allow for expansion and contraction. A
minimum /47 gap 1s required at trim and ends and a 1” minimum lap is required at splices. No splices are
allowed 1n the siding courses directly above or below a door or window.

Wood/Composite Clapboard Siding: Wood or composite clapboard siding shall have all joints located on
traming members. Use 1 /27 siding nails or 6d nails at each framing member per course. Fill and paint nail
holes and seal joints with silicone based caulk.

Stucco: For units that are stuccoed at the plant, close off the unit with a 1x wood member that has been
sealed with stucco applied over it using 6d nails. As an alternate, the stucco can be left oft of the end of the
unit or the mating line and applied at the site per the stucco manufacturer’s instructions.

Roofing

In addition to completing the approprate roofing close up, holes resulting from any fasteners used to
secure any shipping matertal at the roof must be sealed with a silicone or asphalt based sealant.

Composite Roofing: Check any exposed roofing underlayment for tears. Repair any defects with simuilar
matenial, according to product manufacturer’s instructions. Secure this material at 6” o.c with staples. If
the roof 1s not shingled, begin by applying a starter strip to the eve end of the roof. Acceptable starter strip
matenials includes, but 1s not limited to, a row of shingles with the tabs facing up the roof or a continuous
strip of 12” rolled roofing matenial. A bead of asphalt roofing cement or caulk shall be placed between the
starter strip and the first course of shingles to seal these shingles down. Remaining courses are self-sealing.
Install the shingles using rootfing nails or wide crown staples, if allowed, following the placement guidelines
tound on each package of shingles (shingle manufacturer’s installation mstructions). Finish by installing the
continuous ridge vent or ridge cap.

Where no shingle manufacturer’s instructions are available for applying a ndge cap, the following method
can be used. Apply an 8” x 30 gauge strip of rolled metal tlashing secured with 1x 1 '/4” x 16 gauge staples




or roofing nails at 6” o.c., each side, for the length of the ridge. Over this, apply a 10” strip of 15 Ib. roofing
telt or roofing paper securing each side with staples. Using rooting nails or crown staples, attach roof cap
shingles to the ridge securing with one fastener at each side of the ridge. The fasteners shall be long enough
to penetrate the roof deck by 74”. Place fasteners in an area that will be covered by the next shingle.
Shingles must bend downward over the peak to allow for proper dramnage. It is also important that the
shingles are centered over the peak and that, if possible, they are placed to face away trom prevailing wind.

Tile Roofing: After securing the roof together, replace the sheathing used for the access to the beam
tasteners and install a 2X4 ridge nailer with 8d nails at 16" o.c. Install the rake tile to a 1x4 nailer using 2
cotrosion tesistant 8d nails (top and bottom), with a rake ovethang of not less than 1/2"and an eve
overhang of not less than 2". Install a large dab of construction grade adhesive or mastic cement on the
barrels. Install field tile up to 2x4 nidge. Cut tile it needed. Make sure tile joints are staggered by trimming
off each course of tile as needed. Before installing the ridge tile, the void between the 2 x 4 nailer and the
top course of field tile must be filled with mortar. As an alternative, roofing tape can be used (Flashband or
equivalent). Fasten the nidge tile to the 2X4 nailer using a corrosion-resistant 8d nail two inches from the
back end of the tile. Apply a large dab of construction adhesive or mastic cement over the fastener. The
tirst and last ridge tile should be face nailed.

Gable Roof Tag Units: Multi section homes with gable roof tag units may be shipped with the sheathing
lett oft from the mating line at both the tag and the main sections. To complete this installation, cut roof
sheathing to size and install with the length perpendicular to the trusses, leaving a 1/8” gap between sheets
for expansion. Nail the sheathing down to all framing members at 6” o.c. with 16 gauge x 7/16 x 1 2"
crown staples or 8d nails.

Some tag units with eaves will require shingles to be installed in the valley areas and where the tag unit abuts
to the main unit. With staples, apply 15 1b. Felt or “Plydry” type material (two layers wet mopped together
with asphalt for the first 36” up from the eave), overlapping all joints 127, Apply 18” wide asphalt rolled
roofing matenial or 20 gauge galvanized metal to the valley, securing every 12”. No fasteners should be
placed within 6” of the valley center. Install the remaining shingles, interlacing them with those already
installed at the roof, using 17 crown x 1”7 leg 16 gauge galvanized staples or 1 '/4” 12 gauge galvanized
roofing nails with a minimum 3/8” diameter heads. If creating a woven valley, no fasteners shall be located
within 6” of the valley center the top course should be cut back 3 inches from the valley center. If using
metal valley flashing, an open valley is also permitted. Other installation methods are allowed if approved
by the shingle manufacturer.

Roof Jacks: Site installation of attic vents, mechanical vent flashings and plumbing root jacks require
spectal attention when installed during the setup of the home. To install these, a 1/4-inch bead of roofing
cement or asphalt based caulk shall be placed on the rooting underlayment and the shingles near the
bottom edge of the jack. Embed the roof jack firmly into the roofing cement or caulk lapping the bottom
of the jack over the last row of installed shingles. Fasten with roofing nails at the holes provided or at 6”
o.c. max. Apply another 1/4-inch bead of roofing cement or asphalt based caulk to the top of the roof jack
where additional courses of shingles will be installed. Continue applying the shingles, caretully cutting to fit
snugly around the roof jack. Finish by applying caulk to any exposed fasteners at the bottom edge of the
roof jack.

Additional Considerations: Any setup related installation of light fixtures, hose bibs or other exterior
penetrations must be made weather tight. All shall be caulked or tlashed to prevent moisture from entering

the wall cavity.
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Skirting

Skirting, it used, shall be of durable materials suitable for exterior exposures. Skirting shall be recessed
under the siding or tnm and must not be attached in a manner that could cause water to be trapped
between the siding or trim and the skirting. Skirting made from wood or wood products, mncluding all
wood siding, shall be pressure treated to prevent decay and termite infestation if it will be used within 6
inches of the ground. A minimum of one square foot of net free ventilation area for every150 square teet
of the home's floor area shall be provided for the crawl space. Ventilation openings shall be placed at or
near each corner of the home and as high as practical. Openings shall be located to provide cross-
ventilation on at least two opposite sides. Where an acceptable ground vapor retarder 1s installed and one
ventilation opening 1s within 3 feet of each corner of the home, the total area of ventilation openings may
be reduced to one square foot for every 1500 square feet of the home's floor area.

Dryer vents, condensation drains, water heater pan drains and combustion air inlets must pass through the
skirting to the outside.

Crawl access

A minimum 18x24” access opening (typically in the skirting) to the undertloor area shall be provided and
located so that utility connections are accessible.

Site-Installed Features

Carports, awnings, porches, roof covers, and other similar attachments or additions shall not be supported
by a manufactured home unless the home was specifically designed to accommodate such attachments or
the attachment 1s designed by a registered professional engineer. Non-structural connections for flashings
and coverings at the junction are acceptable.
















Solvent Welding Procedures: The solvent cement used to assemble the drain lines must be compatible
with the pipe installed in the home. Follow the manufacturer’s instructions on the contamner and complete
the permanent connection of all pipe and fittings, again starting at the most remote fixture.

Crossovers: If applicable, connect multisection home crossovers insuring proper slope and using
approved material and fittings. Add the required support straps or blocks as needed.

Protection from Freezing: The floor insulation provides freeze protection for fittings in the floor. If this
insulation 1s removed during assembly or testing, replace it. In cold climates, fittings and piping outside the
tloor insulation may also need to be protected.

Test Procedures

Even though the drainage system was tested at the factory, it must be rechecked for leaks at the installation
site. 'This shall be accomplished by capping the drain line, filling it with water, and holding it for 15
minutes. If leaks are found, repair and retest the system. In freezing conditions, the water must be forced
out of the system or approved antifreeze placed in the traps.
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Ceiling fans: The paddle trailing edges of ceiling fans shall be installed at least 6 feet 4 inches above the
floor. Ceiling fans are to be suspended from an outlet box that 1s listed for ceiling fan mnstallation and the
weight of the fan.

Telephone and Cable TV: Telephone, cable TV and similar wiring shall be installed per the AHJ
requirements and the National Electric Code.

Testing

Although the electrical wiring and fixtures are tested at the manutacturing facility the following tests shall be
performed on site.

Continuity Test: Prior to electrical power being supplied to the home, the continuity test shall be
performed. The continuity test is performed between an accessible connection to the equipment ground
(grounding bus) and all non-current carrying metal parts. The accessible to ground may be the ground bus
in the panel, a non-current carrying metal part such as the frame, metal siding or range hood that 1s bonded
to the grounding bus or the ground prongs on outlets. Any non-current carrying metal part may be used as
the grounding point as long as one check 1s made to assure continuity to the ground bus.

Using a continuity tester, test all non-current carrying metal parts. Non-current carrying parts to be checked
include the following:

1. Appliance enclosures including fans
2. Pixture enclosures and canopies

3. Metal siding and roots

4. Metal water lines

5. Metal ducts

6. Gas lines

7. The home’s frame

On multt section homes, perform this test only after completing all electrical and bonding connections
between the sections. Failure to assure continuity to ground requires repair and retesting.

The following tests shall be performed after turning on the power to the home.
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Fither an overhead or —

underground type service
is acceptable to feed the I

mobile home.

)
1

1. Pole or pedestal service, service < 30 ft. from mobile home.
2. Service grounding electrode.

3. Feeder conductors, four insulated conductors required.

4. Distnbution panel located in mobile home.

Any hazardous condition or wiring deficiency observed during the course of the inspection will be noted
and corrections required.

Any electrical nstallation that has been made to the mobile home since it was manutactured shall meet the
minimum standards of the National Electrical Code. Permits and inspections are required at the time of
installation.

Mobile homes falling under the MHIP program requirements shall be approved by the Colorado Division
of Housing or be listed to a recognized standard and constructed prior to the adoption of the National
Manufactured Housing Construction and Safety Standards Act.
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by the manufacturer. The installer shall verify the ventilation equipment is installed and working
properly.

Fireplaces and Wood Stoves: Fireplaces and woodstoves require the mnstallation of additional sections of
approved, listed chimney pipe, a spark arrestor and a rain cap assembly (See Figure 7.3). Chimney and air
inlets shall be installed according to their listings.

Field installation of a fireplace or woodstove requires approval from the manufacturer and local
jurisdiction to ensure compliance with the required standards.

To ensure sufficient dratt for proper operation, extend the finished chimney at least three (3) feet above the
highest point at which it penetrates the root and at least two (2) feet higher than any building part or other
obstruction within a honzontal distance of ten (10) teet. If there are obstructions on the site higher than
the roof peak and within ten (10) feet of the chimney, the chimney may need to be extended if required to
do so by local code.

Combustion air intake ducts need to be extended to the exterior of the home. Combustion air ducts may
be extended to the exterior according to the appliance manufacturers’ specifications. The inlet damper
must be located above the expected snow depth for the area.

Be sure all protective shipping materials are removed prior to the completion of the chimney and air intake
vents.
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