APPENDIX A

2-5.4 Anchors and Tles.

2-5.4.1 Capacity of Anchors. Each approved ground
anchor. when insulled, shall be capable of resisting an aliow-
able working load at least equal 10 3,150 Ibs. (1429 kg) in the
direction of the tie plus 2 50 percent overioad (4,725 Ibs. or 2143
kg towal) without failure.

2-5.4.2 Anchoring Equipment. Anchoring equipmeat,
when instalied, shall be capable of resisting an allowable
working load equal to or exceeding 3,150 Ibs. (1429 kg) and
shall be capable of withstanding a 50 percent overicad (4,725
Ibs. or 2143 kg total) without failure of either the anchoring
equipment or the auachment point on the manufactured home.
When the suabilizing system is designed by a qualified regis-
tered professional engineer or architect, aliernative working
loadsmay be used provided the anchoring equipment is capable
of withstanding a 50 percent overioad. All anchoring equip-
ment shall be listed or labelled as being capable of meeting all
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2-5.4 Anchors and Tles.

2-5.4.1 Capacity of Anchors. Esch spproved ground
anchor. when installed. shall be capable of resisting an allow-
able working load at least equal 0 3,150 ibs. (1429 kg) in the
direction of the tie plusa 50 percent overioad (4,725 1bs. or 2143
kg total) without failure.

2-5.4.2 Anchoring Equipment. Anchoring equipment,
when instalied. shall be capable of resisting an allowable

working load equal to or exceeding 3,150 Ibs. (1429 kg) and
shall be capable of withstanding a 50 percent overioad (4,725
Ibs. or 2143 kg total) without failure of either the anchoring
equipment or the auschment point on the manufacmred home.
When the stabilizing sysiem is designed by a qualified regis-
tered professional engincer or architect. alternative working
loads may be used provided the anchoring equipmentis capable
of withstanding & SO percent overioad. All anchoring equip-
ment shall be listed or iabelled as being capable of meeting all




a¢ requirsments Of (1S sCTUON.

2-5.4.3 Anchor Instaliation Specificatiqns. Each type

anchor suitable for this purpose shall have specificauon daa -

showing the soil classificauon(s) for which 1t qua_lif_'xes.

2.5.4.4. Anchors designed forconnecuon of multiple ties shall
be capabie of resisung the combined working load and overioad
sonsistent with the intent expressed herein. and shall be in-
stalled 10 resist resultant forses.

2.5.4.5 Selection of Anchors. Anchor selection shall be
based on a determunation of the soul class at the depth the anchor
helical plate will be instailed.

2-5.4.6 Other Anchoring Devices. Other anchoring de-
vices meeting the requirements of this section shall be permit-
ted if acceptable to the authority having jurisdiction.

2-5.4.7 Depth of Anchors. Allanchors shall be installed to
Untundepmmwnmnwmhorwuftm'sm
insguctions. The lcad-carrying portion of the ground anchors
shall extend below the frost line.

2.5.4.8 Ties. Stappings or other approved methods or
materia! shall be used for ties. All ties shall be fastened
Mmhonmddnwﬁghvﬁhwcm

adjumbkmmcmmﬁdvuh-

ground anchor.

(n)TiemthMbeupnbhoﬁsiﬁunM
working load of 3.150 Ibs. (1429 kg) with no more than 2
mmmmw;mmm
(4.725 tbs. oc 2143 kg twxal). Ties shall comply with the
weathering requirements of 2-5.4.16.

(b) Ties shall connect the ground anchor and the man
structural sieel frame (I-beam or other shape) which runs
lengthwise under the manufactured home. Ties shall not
cmzmmlmnﬂmbamwmmnoum
the main structural frame unless specifically stated in the
manufacturer's installation instructions.

(c)Cmﬁmofuabhmclinu-m‘
hml-m«wmwmmm
bebyasn-in.(ls-nn)wadmbohwa
hobdrﬂhdbhaudh“wabcmmd
methods. The web shall be reinforced if necessary 1o mainmin
the designed I-beamn strength.

(d)cauummnuscmdwuummmw
cabuchmpswimmeUpaMduchnpmMnu
shm(dud)auotmmmmemmnwnm
required by 2-5.4.8(a). :

2-5.4.9 Number of Tles. The minimum number of ties per
side for vasious lengths of manufactured homes in humncane
mmmmummwmrwz-
549.

2.5.4.10 Location of Ties. When conunuous straps are
provided as verucal ties, such ues shall be posiuoned at rfters
and studs. Where a verucal teand diagonal ue are locazed at the
same place. both ues shall be permitted © be connected 0 2
single ground anchor, provided that either the anchor used is
capable of carrying both loadings. or that the load capacary of
the total number of anchors used is equal to 3150 Ibs. (1429kg)
working load plus 50 percent overioad (4725 1bs. or 2143 k3)
times the n of ties specified in Table 2-54.9.

2-5.4.11 Spacing of Vertical Ties. Verical lies shallbe as
evenly spaced as practicable overrafters or over swds along the
lenzlhofumfzuedhunewimnotmwsn Q4
m) open-end spacing on each end.

2-5.4.12 Special Tles. Clerestory roofs and add-on sections
of expandable manufactuzred homes shall have provisions for
vertical ties at the exposed ends.

2.5.4.13 Alternate Method Using Strapping. If the
mmwmpsmnrwuz-su
Bmumwmﬂhmpwdmwlym
with both ends of each szap fasiened together under tension.
mmmuhmmmz-s.u. The
nmmummmmaunmnmmme
aiowsble working load and overiond. Straps shall be installed
mwmmwfumuzs.&s through
2-54.16.

2.5.4.14 Tensioning Device Design. Tensioning devices
msmcmmmumm
a clevis or forged or welded eyes.

2.5.4.18 Permanency of Connections. Anchoring
equipment shall be designed w0 prevent self-disconnection
when tiesare siack. Opuhoukendssunnotbeusedhanypm
of the anchoring system.

Zosting on Zinc-Coated (Galvanized) Iron or Steel Artcles
(ASTM A90-BI).

Note: Sliz or cut edges of zinc-coated steel srapping do not
need o be zinc coard.



_ Taszie 2815
Nondesigned Footing Areas for Allowable
Soll Bearing Capacity

Roof Live Load 20 (psf) Roof Live-Load 30 (psf) " Roof Live Load 40 (ps!
South Zone 75 !pst Midgdle Zone 85 (psf) North Zone 95 (pst
~ Single ‘Mutt- Single Muhi- Single Multi-

Section Section®* Section Section*** Section Secton®*-
Width of Units up to
and including (f1.)** 12 14 12 14 - 12 14 12 14 12 14 12 14
Tributary Pier
Spacing (1) 6 8 8 8 6 6 8 8 €6 6 8 8

Pier Load (1b.)** 2700 3150 3600 4200 3060 3570 4080 4760 3420 3990 4560 5320

Aliowable Soil

Bearing Capacity Minimum Required Footing Area {sg.in.) —

1000 pst 389 454 518 605 441 514 588 685 493 575 657 766

1500 pst 259 302 346 403 294 343 392 457 328 383 438 511

2000 pst 194 227 259 302 220 257 294 343 246 287 328 383

3000 psf * 151 173 202 147 171 196 229 164 192 219 255

4000 pst > * 15 * 147 174 ot 164 192

6000 psf . L L [ 4 L] L) . * L 4 L4 L4 .
. 8000 Dsf . . * * L] [} - . . - . .

Notes:

a) Rear cantileaver or floor beyond the frame is assumed 1o be less than 2 feet.
b) Forunits wider than the dimensions shown in Table 2-5.1.5, an engineering analysis will be
needed to determine pier spacng.
¢ Individual suppors shall not bear a design load greater than 8,000 ©. ,14.000 ©. ultimate.
" Tum required footings shall be not less than 144 sg. in. (1 sqfL.). All values above 144.0 shown.
-(S) is supplied with overhanging eaves, see manufacturer's instaliation instructions.
a To czonven o s::zﬁts. use the following equivalents: 1in. = 25.40 mm; 11t. = 0.3048 m; 1 pst = 4.882 kgym?:
111.€ = 0.0829 me.
See appropriate column for individual section width seiected. Multipie section homes may have concentrated root
support which will require special consideration.

pst kg/m2 Soil Type

2000 9765 Loose sand clay soits or medium soft clay
3000 14647 Firm or stiff clay _ o
4000 19530 Loose fine sand or compact inorganic silt soils
6000 29295 Compact sand-clay soils )

8000 39059 Loose coarse 1o medium compact fine sand
Notes:

e) Thcaboveublemybeusndnmsdldtmeﬁsﬁcsanwm. mt_hesoiltype.is )
unknown, the foliowing resources may be consulied 1o determine the $oil type/dearing capacity: '
(a) local authority having jurisdiction; (b) Soil conservation district; (c) United States Geological Survey:
(d) the Soil Conservation Service of the U.S. Depantment of Agriculture « () highwav department. If none of the
above resources can provide information on the soil type, a Gualified professional engineer can be used to
determine the soil type. . . .

)  Seeother reqnnmypm.s in Chapter 2 for information on manutactured home stabikizing systems.

Q) Where natural soiis or cortrolied filis cannot meet this design, 2 prepared surface shall'be provided
10 a sufficient depth 10 meet the minimum load-bearing capacity specified herein.



Table 2-5.4.8

Number of Ties Regquired per Side of Single Section! Manutactured Homes?
This table Iis based on a minimum working load per actor of 3,150 Ibs. (1429 kg) wnh a S0
' Percent overicad ( 4725 Ib. (2143 kg ) total)

A B c D 3 F S R
Hurricane Resistive ' . Nonhurricane Resistive _
' Alternate Method? Alternate Method
Length o3  No.of No.ot No.of No. of No.ot  No.of No. ot No. of
Manut. Home Vertical Diagonal Baling Diagonal . ° Vertical Diagonal Baling Diagonal
me Ties _ Ties Straps_Ties4 Ties TiesS Straps _Ties®
Up to 40 2 4 2 5 2 3 2 3
40 to<46 2 4 2 6 2 3 2 3
46 1049 2 5 2 ] 2 3 2 3
49 to<54 3 5 3 7 2 3 2 3
54 to<58 3 5 3 7 2 4 2 4
58 10<64 3 ] 3 8 2 4 2 4
64 10<70 3 6 3 9 2 4 2 5
70 10<73 3 7 3 9 2 4 2 5
73 to<84 47 4 10 2 5 2 5

1 Doubie section manufactured homes require only the diagonal ties specified in coumn C or G

2 Except when the anchoring system is designed and approved by & ngmond professional engineer or architect

3 Length of manutactured home (as used in this table) means length exciuding draw bar.

4 Alternate Method. When this method is used, an approved wall reinforcement means shall be provided. N bating
is used to accomplish reinforcement, the provigions of 2-5.4.13 shall apply.

5 Diagonal ties in this method shall deviate at least 45 degrees from a vertical direction.

6Dmgonaluesmmrnethod45m~nd~smmmnmﬂmsmumabtfa0marestmamtram
member.

* for conversion meters, 1 ft. = 0.3048 m rounding off the total length to zero decimal points.



o

m
-
-
-
St
Joon
o
=
o
Nobob
R

H

APPENDIX B

Typical Designs or Piers for
Load-Bearing Supports for
Manufactured Homes

This Appéndu is not part of the requirements of this

Zocument. but is inciuded for informaton purposes only.

(Dimensions herein are in US unizs only. as they are
advisory only.;

. The following represent typical design arrangements :ol-
lowed by several producers of manufactured homes. They are
illuswrative examples only. It should be noted that. in addiuon
10 these design exampies. guidance is found in these typicsl
amangements for drainage under the manufactured home,
moisture prevention, considerauon of termute infestauon. and
othercritical aspects that must be taken intoconsideration when
installing or setting-up a manufactured home. The user should

consult the producer or dealer of the manufactured home in

quesuon for the actnal design configuration of suppaort, piers,
eic. w be followed.
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I-Beam freme

Gap between top of pwer 2nE Mmesn frame may be &
wOOC DISte (NOt ExCOEONg 2° It theckness) SNG shums.
(not excescng 1° in thekneas). Stumg shall De ot leaat
4" wide and & long, fited ang Srven toNt Detween
woox Cigte of Dier SNG maen frame. Two inch or ¢°
S0l concrete Diock may I remesnder of gap.

Cap - Wood or concrete. 2 x £° x 18°

Sirgle open or ciosed call concrats biocks 8" ik ©°x 1¢°
(open celis placad verncally upON fOOLer) NKBNEY with
16° dimension perpencicular 1o the i-eam frame.

Footing - 16° x 167 x 4° S0NJ CONCTEN Or Other Product
400/Ove0 1Or e SRS Or. aemaely. o §° x 1E° x
& 50i0 CONCIow HIOCiE Wil jOFT Betwem BIoCS

Figure C-v

Facting placed on firm undigturded ol or on controlied
fil free of raes ang rguEC MusanEls CONRCNY 1O 8
mmurm Iaed-eenng capacty of 2000 PSF

(For corversion to $l unts 1° o 28.40mwm)

paraliel to the stest I-Bearm frams.
Ground Lever

Note: in aress subject to ot hasve. 800 3-1.7.7.

i-Seam fame

Figure C-2

P M RS

Gap between 10D Of Dier and Man reMe May D8 &
WOOU RIS (NG GXCENOING Z° In uckness) an0 shems
(not aeceeding 1° in thickmess). Shema shall Be X least
4" wige wrv € long, Masi ang driven UQIT Detwesn
wOOKH DiSEe or Dier ant main rame. Two nch or 4°
20lid concras biock My 1 rvarster of gap.

Cap - Salid concrene HISCK &F SQIVISTY 4° x 1€° X 16

Doubie concrese blacks (solid or celled) with Biogks
irseriochas end cappes as specified above.

Footing - 16" x 16° x 4" eciid concrats Or Other product

Fooorsy placed on firm raEnRsSDad 301 Or oY corRroliest
fil free of grass and organic matengls compactsd o &
mwmqﬂydmm

(For comversion 10 $1 unis 1° = 25.40mwN)




Note: In areas 5uZ;22! 1o trost neave. see 3-3.7 7

Over
80" in
Height

|-Beam trame

Gap between top of pier and main frame may be a
wood plate (not exceeding 2" in thickness) and shims
(not exceeding 1° in thickness). Shims shall be at least
4" wide and 6" long, fitted ana driven tight between
wood piate or pier and main frame. Two inch or 4”
solid concrete block may fill remainder of gap.

CQ-Soidmuodtormvmrxw'ns'

Reinforcing rods (normally %" diameter steel rods
placed in the pier comers, four per pier)

Double concrete blocks with any block cells filled with
concrete. laid in concrete mortar with steel reintorcing
bars insened in the block cells.

y Footing or pier foundation 24" x 24" x 6 sofid concrete
or other product approved for the purpose.

pommmmem e~ G Leve

(For conversion to Sl units 1° = 25.40mm)

Footing placed on firm undisturbed soil or on
controlied fili free of grass and organic materials

compacted to a minimum load-bearing capacity
2000 PSF

Figure C-3(a)

Concrete grouting

Stee! reinforcing bars

Figure C-3(b) For piers exceeding-80 inch in height
the concrete blocks should be filled with concrete
grouting and stes! reinforcing rods utitized.



Plesse nole change.

See loor plan for length of sog-o-n does nol exceed 70 Nv_

I
hand _
Mali r4e
Line “
o H
{ ]
i B=—— R ~ = |
-I - - '-l'-.-"""-'-""'--.-l'-'l'-. "..h. .‘.'
. See Noor plan lor
Anchorbos @3°0c. @ IS location of entry doors
. lypical sidewalis (see note 4) .
Figure C-9 Concrete or Concrate Block Foundation System
| Notes:

. Design Assumptions: Uniform Building Code, Chapier 29, 1983 Ed.
o . ’ 20 PSF mas. wind force
30 PSF roof live load
3 _ Seismic Zone )
2. Foundation footing size and deph 10 be based on soil conditions st the site.
3. Crawl space access and venlilation 10 be provided.
4 E..oqg._us.x_.a«gﬂ_(? -ur-.inﬂrlga—.!ﬂgsg!’. )
Bolswobe 12in.0x 7 in, in concrete foundation. Boks 10 be {/21n. 0 x 13 in. in concrese block foundation.

3. - Centesline piers 10 be located disectly below tidge beam support posts.
6 )
u
a



