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Foreword

Permanent Foundations Guide for Manyfactured Housing is an update and revision of the 1989
handbook. Its current technical information, recommendations, and tables of analytical data will
meet the support and anchorage requirements for foundations that are necessary to minimize
manufactured home damage during high winds or earthquakes.

Whereas wind alone governed the information on overturning and sliding in the 1989 handbook,
stringent seismic criteria now make it necessary to review both forces in order to determine which
should control the foundation design. To account for this significant issue, the tables have been
modified to include seismic data and highlight those values controlled by seismic considerations.
In addition, the need to address current architectural preferences for open space required that the
guide discuss large "marriage wall” openings for multi-section units. To make the Guide easier to
comprehend, there has been a significant increase in the number of illustrations and clarification of
the accompanying text.

Although many pages have been added, the Permanent Foundation Guide is a logically organized
easy-to-use reference for the permanent foundation process and for the design of anchorages that
will assure adequate structural performance for manufactured homes. There is also companion
computer software and its guide available. '

The Permanent Foundation Guide will be extremely useful to all who are involved in the approval
of mortgage insurance for manufactured homes on permanent foundations: engineers,
manufacturers, HUD Field Office Staff, and site owners.

Michael 4. Stegman
Assistanf Secretary for Policy
Development and Research
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Executive Summary

This Handbook updates and revises the Permanent Foundation Guide for

. This work was

commissioned by the 11.S. Depariment of Housing and Urban Development,
Office of Policy Development and Research. The Handbook has received a critical
review and has been somewhat reorganized and supplemented with additional
graphics to simplify its application. The major revisions include:

The definition of Permanent Foundation has been expanded and clarified in
Chapter 1.

Design loads have been updated to the current loading reqwrements for snow,
wind and seismic forces of the

Structures, ASCF 7-93 Fdition. The load maps of Appendix H have been
replaced by the new maps in ASCE 7-93.

The Seismic portion of the Handbook, which showed no influence over wind
in the previous code, has now become a significant factor in the ASCE 7-93 for
consideration of overturning and sliding. Thus, the Tables of Appendix B have
required reorganization and expansion. Seismic table values are grayed over to
indicate that seismic controls over wind for the parameters of a given Table.

All of the Foundation Concepts, except Type E2, have been retained in this
updated edition. A survey was sent to all HUD field offices which substantiated
this decision. Appendix D has been expanded to include sample formula
derivations for all of these Foundation Concepts; this includes text and graphics
for all single-section and multi-section units for added clarity.

Appendix A Foundation Concept Details have been redrawn and revised to
reflect the new ASCE 7-93 Loads document and their relationship to Appendix
B Tables. '

This update now includes consideration of large openings along the length of
marriage walls in multi-section units. Appendix B Tables includes openings that
range from 10 to 20 feet in 2 foot increments,

Although many pages have been added, the Handbook has become a logically
organized and easy to use reference in the permanent foundation selection process
and in the anchorage design to assure adequate structural performance for
Manufactured Homes.
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INTRODUCTORY COMMENTS

Preface

This Handbook is 2 guide for those ap-
proving manufactured homes on permanent
foundations -- HUD Field Offices involved in
the approval process and manufacturers and
site owners who are seeking approval.

There are two acceptable methods for
owners or developers to use in seeking HUD
Approval: (1) Furnish foundation drawings and--
design calculations prepared and sealed by a
licensed professional for foundation concepts
shown in Appendix A and other foundation
concepts not covered in the Handbook. The
design criteria and requirements of Chapters
1-7 of the Handbook shall be followed in
Method (1) and does not require the submittal

of Appendix F (Appendix F instructions in

paragraph 103 do not apply to Method 1.) Or
(2) Furnish the Design Worksheet (Appendix
F) prepared by a licensed professional in-accor-
dance with the Handbook. Method (2) does not
require design calculations. Methods (1) & (2)
both require submittals of Appendix E. See
Table i - 1 on page ii.

The Foundation Concepts (Appendix A)
are considered permanent foundations. Perma-
nent foundations are those that have been engi-
neered for safety and long-term satisfactory
performance. These foundations were also de-
signed specifically for use with manufactured
homes. The Handbook contains construction
recommendations that assure the home, the

fouridation and the site are all compatible. Be-

cause these recommendations are based on es-
timated conditions, it is important to have
complete information for each manufactured
home and its site. '

.Manufacturér-Supplied Information

Information about the home must be
provided by the manufacturer. To simplify the
approval process, the manufacturer may wish to
prepare a Manufacturer's Worksheet for each
standard foundation system. = The Manufac-
turer's Worksheet is in Appendix E.

Owner-Supplied Information

Information about the building site must
be provided by the owner. The size of the
foundation, the depth of the footings, and the
anchorage requirements depends on the build-
ing's site. This information should be submit-
ted on the Owner’s Site Acceptance Worksheet
(Appendix E).

Handbook: Site Condiiions

Chapters 2 and 3 of the Handbook con-
tain recommendations for site preparation.
They also point out unusual site conditions that
may call for additional geotechnical engineer-
ing reports, such as sloping sites and problem
soils. This documentation must also be submit-
ted if problem sites are found. '

- Handbook: Foundation Design Concepis

Companies building manufactured homes
have assisted in the preparation of this hand-
book by providing foundation design concepts
appropriate for manufactured housing. This
information was assembled and used as the ba-
sis for the Foundation Design Concepts in Ap-
pendix A. |




The Handbook provides information
about three basic foundation types and six al-
ternative types. Appendix A shows which
foundation designs can be used on sites with
special requirements, such as windy sites.

. Handbook: Design Verification

The_'Handbook‘s format is arranged for a
 licensed professional to progress through a se-

ries of logical steps designated to lead to ap-

-proval. The HUD Field Office at their pre-

rogative may review the Design Worksheet.

Technical assistance to determine accept-
ability of individual designs of permanent
foundation systems should be obtained from a
licensed professional engineer.

TITLE

Method (1)

Method (2)

| .. Foundation Drawings _
(Prepared & Sealed by Licensed
Professional}

Yes

No

- Design Calculations
(Prepared & Sealed by Licensed
o Professional) '

Yes .

No

Design Criteria
Chapters i-7

Yes

~Yes

- Appendix A - Foundation
' Concepts

Yes

Yes

" Other Fourdation Concepts

Yes

Appendix E
(Owner’s Site Acceptability &
Manufacturer’s Worksheets)

Yes

Yes

Appendix F
Design Worksheet
(Prepared & Sealed by Licensed
Professional)

" No

Yes

Tablei- 1

ii
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CHAPTER 1 - GENERAL INFORMATION

100. APPLICATION

100-1. GENERAL. Manufactured homes, as
addressed by this handbook, are manufactured
in accordance with 24 CFR Chapter XX, Part
3280, Manufactured Home Construction and
Safety Standards (MHCSS), and are sited on a
perthanent foundation in accordance with

Handbook 4145.1, REV-2, Change 1, Feb. 14,

1992; Architectiral Processmg and Inspccﬁons
for Home Mortgaoe Insurance paragraph 3-4..

A. Deseription of Manufactured Unit.
. Designs and approval for foundations in, this
«- manual are based on the following assumptions

_'about the manufactured home B
1. Transportable in one or more sec-
tions.

2 Between 114" and 16:0" in width
' mtranspcrt mode
3. Minimum 400 sf. in area for a sin-

 glesection unit. - S
4. Extérior wall height of 7-6" or §-0"

from top of wall to foundation.

- Built on permanent chassis with
minimum distance between main
chassis beams of:

Mfg. Home Width -~ Bear Spacing

12' nom: 6'-3"
14" nom. 6'-10°
S 80"

16 nom,

Note: Smaller beam spacing will require

design by a professional engineer.

6. Chassis beams 10” déep for 12 and
14’ nominal wnit widths, and 127
deep for 16" nominal unit width.

Roof slope varies from a minimmm
1/2:12 fo a maximum 4.4:12 (20°).

- Set on permanent foundation of
 piers, or of continuous, cast-in-place
concrete, concrete-block masonry,
all-weather wood, or ‘other approved
- systems. -

~ Double Width _ units are assumed
connected to behave structurally as
asmgle box.

B. Chassis Removal. The chassis of a
mmufacmred home, under the Federal Manu-
factured HGE&SEﬁg and - Consiruction safety
Standards, is not permitted to be removéd. Ac-
cordingly, foundations in this manual are de-
signed for manufactured homes that DG NOT
HAVE THEIR CHASSIS REMOVED.

C. Defimtlon of Pevmanent Founda-
tion. Permidnent foundations must be con-
structed of durable materials; ie. concrete,
mortared masonry, or treated wood - and be
site-built. It shall have attachment points fo an-
chor and stabﬂize the manuafactired home to
transfer all loads, herein defined, to the under-
Iying soil or rock. The permanent foundations
shall be structurally developed in accordance
with this document or be stiucturally designed
by a licensed professional engineer for the fol-
lowing: ' -

1. Vertical stability:




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

Footing size to prevent over-
" loading the soil-bearing capacity
".and avoids soil settlement.
- Footing shall bé reinforced con-
crete to bé- conszdered perma-
nent

Base of footmg below maxi-
mum ﬁ'ost-penetration depth.

“space with a continuous wall
{whether Tbearing or non-
bearing) that separates - the

Chassis: The structural sysfem running

~ beneath the manufactured home. Example: Pair

EﬁcIQSes a basefnent of crawl -

~ basement of crawl space from -

_ 'the backfill, and keeps out ver-
" min and water

"Lateral stablhty RaIed anchorage

wind or se1sm_10 forces, whichever
controls, in the t:rans_verse and longi-
' tudinal. dlICCtiODS '

~ capacity to prevent sliding due to -

100-2. DEF]NITIONS. Theseareterms tised

throughout - the - Handbook and the DCSIgIl .
- Additional terms are used in. Ap-

Worksheet.

pendix D, where the denvanon of equations is -

shown. These terms are defined in Appen-
dix D, and 111_u_strated_m Flgure 6-2.

- Anchorage: ;
perstructure and foundation, by means of
welds, bolts, and various light gage metal

Connection between su-

plates. Anchorage does pot refer to any type of

3011 anchor.

1-2

of steel beams

Exterior Foundation Wall: Founda-
tiop_walls placed directly below the exterior
penmeter walls of the unit. These walls may, or
may not, be structuraﬂy used as beanng walls
under gravity loads, and/or used as shear walls
under horizontal loads. If these. walls are not
used. stmc*ura.ly they are oalled non—bearmc
WaHs or sklz't Walls

Extenor Pzers P1ers inside the exterior
walls, needed to support the chassis beams
nearest the long,ttudmal foundat:lon WaEs -

Foundaﬁon Types.

Type C: Foundatlon system supported '
and anchored at chass1s only, to equaﬂy spaced
piers. ' '

T ype E: Foundatlon system supported
at chassis and extenor wall but anchored for
uplift and overturning at exterior wall only.

Type I: Foundation system supported
at chassis and exterior wall but anchored for
uplift and oyertuming at exterior piers only.

Interior Piers: Plers nearest the mar-

- riage wall and supporting the chassis in multi~

sectxon umts _

Longzzudzml Foundation WaIIs Two
walls beneath the long dimension of the unit (in
its transport mode) which are structurally used
as foundataon shear walls that resist applied -
wind or. seismic forces from' the superstruc-
ture’s shear walls in the iongmldmai difection.




Longitudinal Direction: Direction of
horizontal wind or seismic forces applied paral-
el to long dimension of unit. See Figure 1-1.

Marriage Wall: The wall where two
single-section units are structurally joiried to
form a multi-section unit. The marriage wall
may . contain openings ‘that permit interior
spaces to expand to two units wide.

Marriage Wall Piers: Piers placed be-
neath a continuous marriage wall in muiti-
section homes are - assumed to be equally
spaced. Piers are also placed at the ends of
openings, beneath the posts that transfer con-
centrated loads from the roof.

Superstructure Shear walls: Vertical
elements (usually walls) of the superstructure’s
lateral load resistance system. These vertical
elements structurally transfer horizontal wind
or seimsic forces, applied to the roof and floor
planes of the unit, to the foundation system.

_ Transverse Foundation Walls: Walls
across the short dimension of the unit which
are structurally designed to function as founda-
tion shear walls that resist horizontal applied
wind or seismic forces from the superstruc-
ture’s shear walls in the transverse direction.

Transverse Direction: = Diréction of
horizontal wind or seismic forces applied per-
pendicular to long dimension of unit. - See Fig-
ure 1-1.

Aa: The seismic coefficient represent-
ing the effective  peak acceleration as deter-
mined by the seismic map L.

Av: The seismic coefﬁment represent-
1ng the effective peak velocity-related accel-
eration as determined by the seismic map 2. .

Longitudinal Transverse
Figure ] - 1
Av: Vertical anchorage force require-

ment for the unit; (Pier load in Ibs. or wall load
in 1bs./LF). Example; Anchorage force to pre-
vent uplift and overturning in the transverse
direction of applied wind or seismic forces.

Ah: Honzontal anchorage force re-

| quirement (Ibs./ft.). Example; Anchorage force

to keep unit from sliding in the transverse and
longitudinal - directions of apphed wind - or

: SCISIIIIC forces

Aﬁg: Foundation footing size for the
isolated unit pier spread footing area (sq. ft) &
continuous wall footing width (ft.).

hn: The height of the manufactured
unit exterior wall.

hp: The depth at which a pier footing
must be placed to prevent it from pulling out of
the soil (ft.).

hw: The depth at which a continuous
foundation wall must be placed to prevent it
from pulling out of the soil (ft.).

L: Length of manufactured home (ft.).

W Actual self (dead load) weight of
the unit (Ibs ).




w: The distributed weight of the unit
(Ibs./ft). W/L = w; therefore weight per foot of

length.

.Wt: Actual measured width of the unit

(ft.). between superstructure walls, excluding -

roof projections. A single-section unit has one
width measurement (Wt). A double-section
unit is composed of 2 single-section widths
(2Wt).

106-3. LICENSED - PROFESSIONALS.
Those using this handbook are referred to using
licensed professionals when design considera-
tions require additional information or when a
particular site, foundation system, or super-
structure (manufactured home) falls outside the
design assumptions and parameters of the
‘handbook. As used herein, the term Geotech-
nical Engineer is a professional engineer regis-
tered under the appropriate laws of the State to
practice in the field of Geotechnical Engineer-
ing. The term Structural Engineer is a profes-
sional or structural engineer registered under
the appropriate laws of the State to practice in
the field of Structural Engineering . And the
term Architect is a professional architect regis-
tered under the appropriate laws of the State to
practice Architecture.

101. LOCAL CODES AND STAN-
DARDS

101-1. NEW CONSTRUCTION.  This
- handbook has been developed for use at all new
permanent manufactured home sites, commu-
nities, and set-ups.

101-2. EXISTING CONSTRUCTION. The
practices recommended in the Handbook are
not intended to be applied retroactively to exist-
ing sites unless the authority in the jurisdiction
considers such application essential for safety

and health of occupants. Upgrade of existing
anchorages and footings shall meet the intent of
the definition of permanent foundation stated
herem

10%1-3. RESPONSIBILITY This handbook

does not relieve the installer of responsibility

- for compliance with local ordinances, codes,

and regulations established by authorities hav-

ing jurisdiction.

'--101-4. OTHER FOUNDATION DESIGNS.

Manufacturers of home designs not covered by
this handbook or recommending a foundation
system not included in this handbook shall
submit drawings and structural calculations
prepared and sealed by a hcensed professional

' to the owner

102.

REFERENCED STANDARDS

102-1. CODES GOVERNING SUBSUR
FACE INVESTIGATION

A. HUD Minimum Property Standards
Jfor Housing 1994 Ed. Handbook 4910.1; Fi-
nal Rule-24 CFR Part 200.926 contain provi-
sions that apply to permanent foundation instal-
lations recommended in this handbook.

B. Engineering Report. If adverse site
conditions are discovered, specific recommen-
dations by a Geotechnical Engineer shall be
included with the Design - Worksheet
(Appendix F).

-102-2. CODES GOVERNING BUILD-
- INGS AND SITES :

A. Seismic, Wind and Snow Loads for
each type of structure were computed based on
ASCE 7-93: Minimum Design Loads for
Buildings and Other Structures.  Minimium
wind and minimum roof live load were based




Buildings and Other Structures. Minimum
wind and minimum roof iive load were based
on MPS HUD Document 4910.1, Appendix K,
art. 200.926e (a) & (c).

B. Grading, Drainage and Fill. The
HUD Land-Planning Data Sheets (79g), Hand-
books 4140.3 and 4145.1, should be used for
grading, drainage and fill specifications.

C. Manufactured Homes on Elevated
Foundations should follow standards in
Manufactured Home Installation in Flood
Hazard Areas, FEMA 85/September 1985.

‘D. Additions to CABO One and Two
Family Dwelling Code, 1992 Ed. (including
1993 Amendments) that apply to construction
in this manual are found in CABO, Appendix C
-- Section C-101, C-102, C-201, C-301, C-302,
C-303, C-304, C-305, C-306, C-307, C-401,
C-501, C-502, C-503, C-504, C-505, C-506,
C-507, C-600, C-601, C-602, C-603, C-604,
C-605.

E. Rural Housing Service (RHS) For-
merly Rural Housing and Community De-
velopment Service, formerly Farmers Home
Administration (FmHA). Provisions for the
approval of direct loans for manufactured
homes on permanent foundations are contained
in Subpart A of Part 1944: Section 502 Rural
Housing Loan Policies and Authorizations and
for guaranteed loans in Subpart D of Part 1980:
Rural Housing Loans. The provisions for ac-
ceptable site development, installation and set-
up are contained in Subpart A of Part 1924

Exhibit J: Manufactured Home Sites, Rental
Projects and Subdivisions. These Agency in-
structions are available in any RHS field office.

F. Superstructure HUD Code ~ Federal
Manufactured Home Construction and Safety
Standards Oct. 235, 1994. The structural design
of the superstructure of the manufactured home
has been assumed to be in conformance with
HUD Code Section 3280.305 and .306 (a)(2)
which anticipates the manufactured unit to
make provision for the support and anchoring
system forces required by this document.

103. GENERAL PROCEDURE

103-1. SUBMISSIONS. Three worksheets
must be filled out before evaluation of the
foundation system can begin, the "Owner’s Site
Acceptability Worksheet and Manufacturer's
Worksheet" in Appendix E, and the "Design
Worksheet" in Appendix F. Refer to Table i - 1

in the Introductory Comments, which indicates

requirements and subrmissions.

103-2. BEGINNING THE APPROVAL
PROCESS. If the worksheets in Appendices E
and F have been filled out, the approval process
can begin. See Chapter 2, "Site Acceptability
Criteria" and the Design Worksheet, Appendix
F. Persons using the handbook should fill out
the Design Worksheets while progressing
through the chapters in the Handbook. Ques-
tions on the Design Worksheet are tied to sec-
tions of the Handbook and the section numbers
are noted on the Worksheet.






CHAPTER 2 - SITE ACCEPTABILITY CRITERIA

200. GENERAL. Before approval of the
~ site can begin, preliminary information about
the site must be provided. Information to be
provided appears in Appendix E.

201. SITE SUITABILITY. Site
conditions can determine whether a given
foundation design will be - suitable for the
manufactured home. Problem soils, flood-
prone building sites, sloping sites, and ground-
water level can affect decisions about founda-
tion design. An investigation of the problem
site by a qualified geotechnical engineer is rec-
ommended to assure that site conditions will
not adversely affect foundation performance.

201-1. EXISTING GRADE . ELEVA-
TION(S) must be provided using a level and
known benchmarks 1f any of the followmg are
true:

A. The elevation is to be altered by grad-
mg or fill; or

B. The site is near a flood zone (e.g.
lakes, rivers, streams; or coastal areas); or-

C. The site is or will be incorporated in
_subdivisions and communities.

201-2. FLOGD-PRONE SITES Buﬂdmg
sites near lakes, rivers, streams and oceans are
likely flood-prone areas. Information about
whether the site is flood-prone should be ob-
tained from FEMA Flood Maps. Determine
whether the building site is in a flood zone.
Refer also to the map showing distribution of
great floods in the United States, page H-3.

- A. Sites in Flood Zones. If the building
site is within a flood zone, the finish grade of
the building site must be located above the
100-year return frequency flood elevation, and

in accordance with HUD Handbooks 4135.1

REV.2 and 4145.1.

B. Elevated Homes within flood zones
can’ be built on specially-designed elevated
foundations.

1. Refer to Manufactured Home In-
stallation in Flood-Hazard Areas,
FEMA-85 / Sept. 1985.

‘Homes built on elevated founda-
tions must comply with require-
ments of the National Flood Insur-
ance Program to qualify for flood
1nsurancc (N.F.LP.)

201 3. FROST PENETRATION DEPTH.

Verify the frost penetration depth with local
building code department. Refer to the Maxi-
mum Annual Frost Penetration map on page
H-4. The base of the foundation footing must.
be below the maximum frost penetration depth.
Foundations in permafrost must be designed by
an engineer registered in Alaska.

201-4. GROUND WATER TABLE ELE-
VATION. - Water table elevations vary from
season to season and/or by locations. Building
structures, streets, paved areas, and utilities
shall be located or engineered to minimize the
adverse effects of a-high water table.

‘A. Subdivisions. A subsurface investi-
gation by a Geotechnical Engineer is required
to determine water table elevation.




1. Developed portions of a site which

- can be adversely affected by a po-
tentially high ground water table
shall be drained where possible
(based on recommendations by
Geotechnical Engineer) by subsur-
face drainage facilities adequate for
the disposal of excess ground water
or by provision of surface drainage
and surface ponds. '

2. A Ge_:otﬂech.nical Engineering Report
" shall be submitted in subdivision
applications.

B. Exceptions. For individually-sited
homes, the water table elevation may be based
on local records if available; otherwise, deter-
- mine by subsurface investigation. -

1202, SOIL BEARING CAPACITY

1202-1. GENERAL. Soil conditions typically
vary with depth. Subsurface investigations to a
. minimum recommended depth below the foot-
ing depth by a Geotechnical Engineer, using
appropriate laboratory tests, are recommended
. to identify soil type and bearing capacity.-

202-2. REQUIRED SUBSURFACE IN-
VESTIGATION. For subdivisions and com-
munities, a subsurface investigation is required.

A. Preliminary Design. Other sources
may be consulted for presumptive bearing
pressures for preliminary design purposes.

1. Allowable bearing pressures based
on national model codes: .

a. BOCA - Basic National Build-
ing Code

b. SBCC - Standard Building Code

¢. ICBO - Uniform Building Code

d. CABO - One and Two Family
- Dwelling Code

2. Local authority having jurisdiction
2. Soil Conservation District
4. United States Geological Survey

5. Soil Conservation Service of the
U.S. Dept. of Agriculture .

6. Highway.Depamhent |
7. Utility Company Records

B. Exceptions. For individually-sited
homes, the bearing capacity may be determined

_based on local building codes, unless the site is

located in an area of known or suspected ad-
verse soil conditions (as defined in Section
203), then a subsurface investigation may be
required.

203. PROBLEM SOIL AND SITE
CONDITIONS

203-1. ORGANIC SOILS

A . Soil Identification. If any of the fol-
lowing soil types is identified at the proposed
site by a Geotechnical Engineer (or soil con-
servation maps), removal of the problem soil
type and replacement with an engineered fill is
permitted if submitted and approved by a

- Geotechnical Engineer.

1. Loess. Deposits of windblown or-

- ganic silts. Susceptible tomoisture

. and frost action and excessive set-
tlement.




2. Peat. River or water deposits of
organic matter and silts, susceptible

to excessive settlement.
3. Topsoil. Top organic layer of soil,
susceptible to excessive settlement.
4. Others (As defined by Geotechni-

cal Engineer). Refer to overview
map of expansive soils, Appen-
dix F. '

203.2. UNSTABLE CLAYS hive potential
for large movements:
A. Conditions Causing Instability:
1. Expensive characteristics
2. Highly plastic characteristics
3. High compressibility

Other conditions as noted by Geo-
technical Engineer.

4,

B. Foundations for Unstable Clays.
The presence of unstable clays indicates that
endad

special foundation treatment as recommended

i 0 Vo AR LW V] L F A,

bya Geotebhhical Engineer be included in the
approval plan.

203-3. SLOPING SITES

A. General. There is the potential for
slope instability and soil movement if the fol-
lowing conditions occur:

1. Loading on the slope by fill, home,
or foundation. '
2. Removal of lateral supports by con-

struction.

3. Inherent characteristics of soil mate-
rial and slope geometry.

Changes in the water content of the
soil.

Refer to overview map of landslide
problems on pages H-6 and H-7,
and National Acaderoy of Sciences
Report Reducing Losses from Land-
sliding tn the United States.

B. Local Records. Refer to local Geo-
technical records and ordinances for guidance.

C. ldentification. Subsurface irivestiga-
tion by a Geotechnical Engineer is recom-
mendéd for sloping sites. This is the primary
method of determining slope instability.

203-4. SUBSIDENCE

A. General. Subsidence refers to the po-
tential for lowering or coilapse of the Iand sur-
face. Ifs causes arc:

1. Dissolving of soluble materials be-

low the surface to form cavities.
Underground mining.

Withdrawal of gas, oil, and water
from subterranean cavities

Other causes as noted by Geotech-
nical Engineer.

B. Xdentification. Areas where subsi-
dence occurs can be identified by local geo-
logical records or by subsurface investigation
by a Geotechnical Engineer. Refer to the maps
showing cave locations and coal field locations
on pages H-8 and I1-9, NBSIR 81-2215 Con-
struction of Housing in Mine Subsidence Ar-







eas, and National Academy of Sciences Report
Mitizating Losses from Land Subsidence in the
United States.

C. Stipulations. Construction on the site
should be determined by a Geotechnical Engj-
neer.

203-5. TERMITE HAZARD. Refer to the
map on page H-10 for locations and intensity
of termite infestation. Wood selection and
treatment, and wood members in close prox-
imity to the ground shall be in accordance with
CABO One & Two Family Dwelling Code (all

~ provisions listed in section R-309) or with local

ordinances.







CHAPTER 3 - SITE PREPARATION

300. GENERAL. Site preparation must

conform to referenced standards in Chapter 1.

301. DRAINAGE

301-1. RAIN DIVERSION. Provide the best
available routing of run-off water to assure that
buildings or other important facilities will not
be endangered by the path of a major emer-
gency flood run-off which would occur if the
site storm drainage system is exceeded.

301-2. SITE-PLAN. Arrange structures on
sites to retain natural drainage patterns (MPS
HUD Document 4910.1, Chapter 3).

301-3. ROOF DRAINAGE. Control roof
drainage by use of gutters and downspouts.
Route away from foundation walls.

302. SITE-GRADING

302-1. GENERAL. Site-grading plan must
be approved by HUD, according to the Land
Planning Data Sheet 79g and HUD Handbook
4145.1 (Appendix 8). Site grading and drain-
age must be performed to provide diversion of
surface water away from the foundation and off
the site, to prevent standing water. Design the
new slope to tie in with natural grading.

302-2, RECOMMENDED TESTS. Obtain
soil analysis, bearing tests, or special founda-
tion design where soil stability is questionable.

303. FILL

303-1. GENERAL. Bearing for footings or
foundations on engineered fill is permitted
where determined acceptable by HUD Field
Office and Geotechnical Engineer.

303-2. FILL SPECIFICATIONS. Fill must
be engineered fill, (to 90% compaction, Modi-
fied Proctor Test, ASTM D1557) free of or-
ganic material such as weeds, or grasses, or
other organic matter.

303-3. ENGINEERED FILL. Engineered
fill shall have a2 minimum load bearing capacity
as recommended by a Geotechnical Engineer.
Use HUD Land Planning Data Sheet 79g for
preparation requirements.

304. FINISH GRADE ELEVA-
TION. The finish grade must be in accor-
dance with HUD Handbook 4145.1, paragraph
3-4.A.6).







CHAPTER 4 - DESIGN LOADS FOR
' PERMANENT FOUNDATIONS

400. GENERAL Design and construc-
tion must insure that the load bearing portion
of the home's foundation will remain stable and
. maintain’ its capacity to transmit all imposed
~ loads to the ground

400 1. F OUNDATION DESIGNER. The
foundation designer must be aware of the
structural limitations of the home to accommo-
date differential foundation movement. This is
~ especially important with differential soil set-
tiement or movement of problem soils.

400-2. REFERENCED STANDARDS. All
structural design shall be based on generally
accepted engineering practice. All loads shall
. be in accordance with ASCE 7-93, except as
shown otherwise in this manual. Local codes
must be reviewed for requiremnents that may be
. more stringent than ASCE 7-93.

400-3. DESIGN STANDARDS. Foundation
design criteria is based on foundation criteria
. for conventional housing as defined in the
Minimum Property Standards, and is not based
on the Manufactured Home Construction and
Safety Standards (Part 3280). Foundation De-

s1gn Load Tables, Appendix B, were developed
based on average ASCE Minimum Design
Dead Loads. See Table 4-1 below. (See:Deri-

. vation of Foundation Design Load Tables, Ap-

pendix D.) -
401. BUILDING STRUCTURE
AND SIZE. Information must be provided

by the manufacturer to assist in determining the
suitability of a manufactured home for a par-
ticular site and foundation system. The inspec-
tor shall do a preliminary check to verify that
all information has been prepared by the manu-
facturer. (The Manufacturer's Worksheet can

be found in Appendix E, page E-3.)

402.  DESIGN LOADS
402-1. DEAD LOADS

A. Computation of Forces. Two design
dead load values are used in this guide. The
values are based on typical materials used in

_construction of homes.

1. The lightest combination of loads is
used for computation of hori_zontal

4-1

- Range of Dead Loads Covered by This Guide
{Average pounds per lineal foot (plf) of home length + 5%)
Nominal unit width: ' _ 12 feet 14 feet 16 feet
Dead load: licht | heavy | lisht | heavy light | heavy
Single-Section 260 | 380 290 425 320 470
Type C.E 1 L '
Multi-Section 500 | 715 | 560 | 805 | 615 | 895
Note: Refer to the "Manufacturer's '
Worksheet” Appendix E for unit type.
Table 4 - 1




and vertical anchorage forces for
wind related overturning and sliding
stability. '

The heaviest combination of loads
is used for computation of: (1)
footing bearing area and (2)
equivalent lateral inertia forces
applied at roof and floor levels for
~ seismic related overturning and
sliding stability. '

B. Dead Load Values. The design light
- and beavy dead load values are shown in Table
4-1 for manufactured home type and nominal
unit width. o ' :

. C. Distributed Weight Calculation.
The manufacturer shall provide the total weight
(W) and the length (L) of the manufactured
housing unit, including mechanical equipment.
These values are used to convert the weight
(W) into the distributed value of pounds per
lineat foot (w). Use the following formuia io
make this conversion:
W

wW=—

Where: L = length of home (Mfr. Wksht. #3)
W = total weight (Mfr. Wksht. #8)

~ D. Distributed Weight Comparison.
The distributed home weight (w) shall be com-
pared with the average calculated values in
Table 4-1. -

1. I the manufacturer's dis_tribute'd-

~value (w) is less than the light load
or greater than the heavy load, the
structural engineer will be required
to design the foundation system and
anchoring system. Proceed no fur-
ther until an approved system, cer-

tified by a licensed structural engi-
neer, has been provided. DO NOT
USE THE TABLES. The tables are
based on estimated conditions.
Once outside those limits, the re-
sults will not be valid.

If the manufacturer's value falls
within the light and heavy load lim-
its (+ 5%), USE THE TABLES IN
THIS MANUAL and proceed with
the verification process.

!\1

| E. .Other. Dead Loads. Manufactured

- home partitions and other known loads caused
. by special installations such as stationary

equipment, i.e. water heater, furnace, etc., shall
be included to arrive at applicable dead loads.

4022 SNOW LOAD

"A. -General. Ground snow loads are

‘based on values from ASCE 7-93. The Ground

Snow Load map on pages H-11, H-i2; H-13,
shall be used to determine a ground snow load
value (Pg) for thé manufactured home location.
For areas where ground snow load values are
not shown, consult local weather data or gov-

- erning code authority. Ground snow loads (Pg)

are converted to roof design snow loads (Ps) by

- multiplication on 0.7 x Pg. See Appendix D
- for derivation. The tables in Appendix B use

Pg values from the map. Roof snow loads are
assumed to be horizontally projected over the
roof area.

B. Heavy Snow Loads. [If the ground
snow load value (Pg) exceeds 100 psf, consult
a licensed structural engineer for footing de-

sign.

- C. Minimum Roof Live Load. Roofs
shall be designed for a minimum horizontally



projected live load in accordance with MPS
HUD Document 4910.1,  Appendix K,
art.200.926e. The load magnitude is related to
_roof slope as follows: greater than 3 in 12: 15
psf; less than or equal to 3 in 12: 20 psf. The

larger magnitude, between the design roof

snow load and the minimum roof live load,
- 'shall be used for design: Note that a 20 psf
ground snow load (Pg) corresponds closely to a
15 psf minimum roof live load (i.e. 0.7 x 20 =
14 psf rounded to 15 psf} and a 30 psf ground
snow load corresponds closely to a 20 psf
minimum roof live load (i.e. 0.7 x 30 = 21 psf
rounded to 20 psf in the Foundation Design
Load Tables).

402- 3 WIND LOAD

«  .A. General. Wmd loads must be based

on values from ASCE 7-93. The Basic wind
- speed map on page H-14 must be used to de-
termine the basic wind speed-(v) for the manu-
tfactured home location. Refer to Appendix D
for factors infiuencing wind load. Map values
. below. 80 mph shall conform to the minimum
wind speed of 80 mph in accordance with MPS
HUD Document 4910.1, Appendix K, art.
200.926e. -

'NOTE: Tornadoes have not been consid-
ered in the development of the basic wind
speed map, and resistance to such conditions is
* not included in this manual.

- B. Coastal or Inland Sites. Coastal re-
gions include any locations within 100 miles of
the Atlantic Ocean or Gulf of Mexico hurricane
~ coastlines. All other locations are to be con-
sidered Inland regions. Exposure Category C
- has been assumed regardless. of Coastal or In-
land location in accordance with MPS HUD
Document 4910.1, Appendix K, art. 200.926e.

C. Severe Wind and Design Pressures.
In hurricane zones, or where severe wind pres-

- sures - occur, foundations and anchoring for

manufactured homes will require special treat-
ment.

1. Foundations may be required to re-
sist greater uplift and overturning
than values shown in this manual.

2. Heavier, more deeply buried foun-

~ dations may be required than values
shown in the tables. It may be nec-
essary to provide additional foun-
dation shear walls and/or specially
designed cantilever piers.

3., Home-to-foundation
must be_strcngthened. -

connections

4. Refer to Mobile Home Anchoring

- Systems and Related Construction

and An Engmeermg Analyszs

. }rfub;fc 11(}1:’3(:.3 in Win uuutm.) Insti-

tute for Disaster Research in Lub—
bock, Texas

~ D. Design Verification. The field office
must verify the existence of engineered draw-
ings showing connection and anchorage details.
The connection details shall be engmeered to
res1st wmd speeds at the building site.

E. High Wind Design. For high wind
areas, foundation designs must be those that
are suited to both high wind and other site

. condltlons such as selsrmc or soil conditions.

402-4. SEISMIC LOADS

‘A. General.© Seismic design loads and
requirements are based on criteria and values
from ASCE 7-93, which are taken from the
NEHRP Recommended Provisions for the De-



velopment of Seismic Regulations for New
Buildings (NEHRP 1991). The two seismic
maps on pages H-15 and H-16 shall be used to
determine the seismic values Aa and Av for the
manufactured home location (county). Seismic
values of Aa and Av that equal or exceed 0.3
shall conform to the special requirements of
seismic performance category C and D (cited
on page H-17) as they apply to foundation de-
sign and detailing. When Av values from the
map on page H-16 are less than 0.15, the
seismic provisions of ASCE 7-93 need not be
' considered, and anchorage design is then based
on wind considerations alone. In seismic areas
where Av and/or Aa 2= 0.3, foundations must
be designed by a professional engineer licensed
in the applicable state.

B. Design Verification.” The design con-
cept proposed in question. 10 of the
"Manufacturer's Worksheet", found in Appen-
dix E, should be compared with information in
the - Foundation ~ Design Concept Tables
{Appendix A) to determine whether the foun-
dation is potentially- su1table for location in a
seismic zone.

C. Characteristic leferences between
Wmd and Seismic Loadmg

L. Wind, loads subject the exterior
building envelope to pressures and
suctions on each wall or roof sur-
face. Thus. exposed surface area is
important. Seismic loads are gener-
ated by the ground’s acceleration
being transferred to the foundation,
according to the site soil character-
istics (8} and ‘then the building’s
structural system characieristics (R).
This modified acceleration excites
the building mass. which generates
the inertia forces (F = m X a) at each

level (i.e. floor and roof). Thus, the
entire building participates in the

- creation of seismic force, while only
the exterior envelope participates in
wind load generation.

Wind loading is usually long dura-

- tion with short duration gusting that
usually creates slow stress reversals,
while 'seismic- events are of short
duration, creating accelerations that
generate rapid oscillations in all di-
rections with sudden stress rever-
sals. - '

The slow structural response from
wind loading permits frictional re-
sistance from gravity loads to be
-considered for -sliding resistance
- between superstructure and founda-
“tion.© The simultaneous horizontal
~and vertical acceleration during a
seismic event, generally negates the
frictional resistance from gravity
loads. - Thus, friction is ignored as a
potential resistance between super-
structure and foundation for seismic
loading. Even when wind loads ex-
ceed seismic loads, positive con-
nections between superstructure and
foundation are required for areas
with Av equal to or greater than
0.15.

D. Seismic / Wind Force Comparisons.
Overturning and sliding - anchorage forces

- found in the Foundation Design Load Tables of

“Appendix B are based on the largest lateral

forces from a consideration’ of wmd and
equivalent lateral seismic inertia forces The
results were as follows




1. Wind controls for single or multi-

section units subjected to (1) over-
turning from lateral forces in the
transverse direction (perpendicular
to long dimension of unit) and (2)
uplift forces in the vertical direc-
tion. Both conditions require verti-
cal anchorage.

2. Wind or seismic may confrol for

single or multi-section wunits sub-
jected to sliding in the transverse
and/or longitudinal direction. Val-
ues in the tables of Part 3 and 4 of
Appendix B are grayed if seismic
contrals. '







CHAPTER 5 - FOUNDATION REQUIREMENTS |

566. GENERAL. This section outlines
general material and quality standards for all
foundations in this manual.

501. EXCAVATION

591-1 FOOTING DEPTH. Excavation for
footings or foundation walls shall extend below
depth of soil subjected to seasonal of character-
istic volume change to. undisturbed. soil that
provides adequate bearing: Select the greatest
depth required by any of the promons below
referencc Figure 5 1.

LA Maximum Frost Penetration Depth.
“The bottom of footings shall extend at least to
the depth mdlcated on the map on page H4.

B. Alternate Seasonal Wettmg and.

'=Dry111g This is especmlly lmportant with ex-

pansive soils. If expansive soils exist, consult a
geotechnical engineer to -obtain requlred foot-
ing depth. - .

C. Footing Depth. The footings shall be
deep enough to provide required uphft capac-
ity. (This value may need to be determined for
high wind aress after the calculations needed to
determine footing bearing have been com-
pleted.) o

502. FOUNDATION MATERIALS.
Footings and foundations shall be constructed
of solid materials such as masonry, concrete, or

treated wood, based on the Foundation Design -

Concept Selection (Appéndix A) and Founda-
tion Capacity Tables. (Appendix C)_ (For ma-
sonry and concrete refer to CABO R-302.2,
R-304.1 and R-304.3; for woed refer to CABO
R-302.1 2nd R-304.5.)

503. STRUCTURAL REQU[RE
MENTS

503-1. FOUNDATION REQUIREMENTS.
All exterior walls, marriage walls, marriage
wall posts, columms and piers, must be sup-
ported on an acceptable foundation system that
must be of sufficient design to support safely
the loads imposed, as determined from the
character of the soil.

" A. Height _Abjove' Grade. Foundation
walis shall extend at least 8" above the finished
grade adjacent to the faundatlon at all pomts
See Figure 5~1 '

B. Minimuim Foundation Wall and
Wall Footing Thickness. For masonry or
concrete construction, the minimuom foundation
wall will be 6 inches. The minimum reinforced
concrete. footing thickness will Be 6 inches or
1-1/2 times the length of the footing projection
from the foundation wall, whichever is greater.

503-2. PIER AND COLUMN FOOTING
REQUIREMENTS. Footings for pier founda-
tions shall be reinforced concrete and should be
placed level on firm undisturbed soil of ade-

~ quate bearing capacity and below the frost

penetration depth. They can also be placed on

engineered, compacted fill, approved by a li-

éen_sed geotechnical engineer.

A. Unusual Conditions. Where unusnal

~ conditiens exist, the spacing of piers and pier

size and the load bearing capacity of the soil
shall be determiined specifically for such condi-
tions. '




B. Minimum Pier and Pier Footing
Thickness. The minimum thickness for a pier
is 8 inches. The minimum thickness for pier
footings is 8 inches or 1-1/2 times the length.of
the footing projection ffom the pier, whichever
is greater -

503-3. FOOTING REINFORCING
(HORIZONTAL) Reinforce footmgs when
the projection on each side of the wall, pj_er or

colu:mn exceeds 2/3 of the footing thlckness or |

when requared because of soil condmons

50634, MASONRY PIERS AND WALLS _
All masonry piefs and walls shall have mor-
tared bed and head joints. Reinforcing and
grouting shall be in accordance with the foun~
dation concept selected from Appendlx A and
des1gned in Appendix C. :

503-5. CRAWL SPACE = REQUIRE-
MENTS (Basemenﬂess spaces) EUCR
A Height Requirement. Ground level
st be at least 18 inches below bottom of
wood floor joists and 12 inches below bottom
of chasms beam. . Where it is necessary 0 pro-
Wﬂe a_f‘(‘FQQ fm' mnmfeﬂaﬂre and rr—*na_; Q‘F me-

e A A L A A A%

chanical equipment located in the under floor

" space, the: ground level in the affected area

shalt not be less than 2 feet below wood floor
joists. {Refer to. CABO Sectzon R-309) See
cmrure 3- 1

B., Intermr vs. Extermr Ground Level.
The interior ground level must be above the
outSIde ﬁmsh grade Lmless

N 1 Adequate grawty draumce foa pos1~
" tiveout fall is prov1ded., or - :

- 2. The permeabﬂlty of the soil and the

. location of the water table is such

“that ‘watér will not collect I the
crawl space, or :

‘3. Drain :'ﬁié"j-and ) autdﬁiaﬁf_: sump
. pump system arc provided. -

C. Openings. Locations of crawl space
operings and venﬂlatlon opemngs should be on
Iong foundation walls. - Av01d any Openings on’
short foundation walls. - Sill plates of other’
structural members should not be randomly cut-
to accommodate openings. Continuity of struc-

A N | e\
| % wood floor joists b\
extenor .' K T M8 i, L v < steal chassis
grade na -8 minl g Ve ferawd E T beam _
R 247 min, if - |Space. - qommin
_ : =il : mechanical - o ,
se'e 501-—1 ' JilE= equipment ="
for depth - _ =l located in ' _-IH
Tequirements | - s’ crawlspace

Mim'mum'ClearanCes and Footing Depth - -

Figure 5- ]
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tural members must be maintained.

503-6. FOUNDATION WALLS FOR
BASEMENTS. The design and reinforcing of
basement walls is NOT in the scope of this
docurient. Refer to local codes and ordinances
for guidance. Refer also to CABQ, Section R~
" 304: "Foundation Walls." Design the umit’s
foundation based on soil conditions present at
the site. ' ' f

503-7. BACK FILL. Matetial used for back
fill must be clean and free of wood scraps or

(93]

other deleterious substances and must be
placed carefully against walls.

503-8. STEEL BEAMS AND COLUMNS.
The analysis and design of steel transverse
girders, steel longitudinal girders potentially
used under maitiage walls to reduce the num-
ber of steel pipe columms within a basement,
and the steel pipe columns themselves are
NOT within. the scope of this document for
system Types ES, E6 and E7







CHAPTER 6 - FOUNDATION DESIGN

600. DESIGN PROCEDURE. I this
chapter information about the building site and
the building structure are combined and used to
determine the size of footings, reinforcing for
. the foundation, and the size and spacing of an-
chorage used to tie the unit to the foundation.

600-1. GENERAL

A, Foundation Appendices: The foun-
dation design information in Appéndices A, B,
& C may be used to design new foundation sys-
terns or to verify the design of proposed or ex-
isting systems. Appendix A, Foundation De-
sign Concepts; shows design concepts suitable
ffor a variety of manufactured home types and

‘site conditions, Appendix B, Foundation De-
si gn Load Tables, provides design requirements
ot anchorage of the manufactured home to the
Tfoundation and recommended footing sizes.
Appenmx C, Foundation Capacities Tables,
provides design capacities for foundation uplift
and withdrawal, based on the foundanon type
chosen (wood, concrete masonry or cast-in-
place concrete).

B. i)e51gn Verification Sequence. The
three Appenchce.s (A, B, & C) are intended to
be used in sequence

1. “Appendix A, Foundation Design
Concepts, is used to identify accept-
able foundation designs based on
the manufactured home type and the
site condmo_ns

Appendix B, Foundation Design
Load: Tables, is nsed to determine
the required footing sizes and the
required vertical and horizontal an-

chorage forces to be transferred to
the foundation.

The required anchorage values are
used in Appendix C, Foundation
Capacities Tables, to determine the
materials, dimensions, and  con-
struction dﬂtmls of rhe foundatzon

C. Desxgn Criteria and Design Loads.
The design criteria and loads are needed for the
Foundation Design Loa‘d Tables (Ap‘pendix B).

1. Width of Unit. The measured width
of the manufactured home, con+
verted to a nominal width is necdc_d

Height of Unit. The unit is assumed
8'-0” tall from bottom of floor

raaf 2 13am o

TO0L. \/eluusb
. may be horizontal (flat) or cathedral
sloped.

framing tc eave at

Design Loads. The design ground
snow load, wind.
ground acceleration and seismic
performance category are needed.
Refer to Appendix H to determine
the desx gn Ioad values.

QAT oI
[RAWIEL RS2}V

SMAA
A,

D. Effective Footmg A.rea (Aftg). The
footings for the permanent foundation must be
sized to prevent sinking or settlement of the
manufactured home, Footing area is given the
abbreviation (Aftg). The values for (Aftg) are
given in square feet (sf) for pier footings and
feet (ft) for wall footing width. Refer to Ap-
pendix D for the dsnvation of equations for the
determination of effective footing areas.




E. Vertical Anchorage (Av). The manu-

factured home must be securely anchored to the

foundation. One critical anchorage require-
ment is for the structure to resist uplift and
overturzing from: wind activity in the transverse
direction. This is vertical anchorage and it can
be achieved at the chassis beams or along lon-
g1tud111a1 wall locations, or both locations. Xtis
given the abbreviation (Av), and the (Av) val-
ues are all given in pounds (Ibs. per pier or Ibs.
pér foot of foundation wall). Refer to Appen-
dix D for the derivation of the equations for
detemunatlon of reqmred Vemcal anchoracre
force :

. Horxzontaj Anchoracre (Ah) Another
crmcal anchorage requirement is for the manu-
faci;ured home to resist horizorital sliding forces
in ‘both the transverse and longitudingl direc-
tions. Horizontal forces are a result of wind or
seismic activity. Horizontal anchorage is given
the abbreviation (Ah). The transverse or IOngi—
I.lel.l.lﬂ} C‘mmuuu iC}awb [£8] Lhw \‘LLU\ILI.UH Ul J-U-UVG
appkcahon and to the orientation of the resis-
tance elements, such as the transverse vertical
X-bracing plaﬁés or the longitudinal walls of
‘the wnit respectively (see Figure 1-1). The val-
ues for (Ah) are given in pounds per foot
(bsi/ft.). Refer to Appendix D for the deriva-
tion of equations for determination of required
horizontal anchorage force. '

G. Loads Incladed and Load Combina-
tions. All applicable gravity loads (dead, oc-
cupancy and snow or minimum roof live) and
a1l lateral loads (wind or seismic) have been
considered in the development of the Founda-
tion Desigh Load Tables of “Appendix B.
Chapter 4 gives a brief description of each load
and Appendix D derives the equations upon
which the magnitude of these loads is deter-

mined for any geographic: location and unit:

Type. Appropriate load combinations have

[

been selected from ASCE 7-93 for ailowable
stress design as follows

_ 1 The load combination used for The
Foundation Design Footing Tables
_(Appendlx B Part Tyis: |

DL (heavy) + LL (occupancy) +
LL (atiic) + SL (or min. roof IL)

The load combmatmn used for The
Foundation Demgn Anchorace Ta-
bles_:(ApPendlx B, Part 2,3 A)is:

. (Wind or Sei_smic*) + DL (hght) =

“Heavy DL was uéed to calculate the
r.oof and ﬂoor me.ma forces only

600 2 DETERMINATION OF BUILD]NG
WIDTH ,

, A Buﬂdmg Wldth for Use of Appen-
dix B Tables. The actal. measured buiiding
width must be corverted into the nominal
building width for use in the Foundation De-
sign’ Footing Tables and Anchorage Tables.
The nominal building width should be calcu-
lated as follows:

1. To obtain . the nominal building
- width for use in the Foundation De-
sign: use the following information:

 Actual Building Width Nerninal Width

1147 to 12707 12
1347 to 14207 14°
1547 t0 160" 16°

2. The tables are based upon the width
of each section as it is transported.
A multi-section supefstructure clas-
sified as a nominal 14-foot width




B T S

:Zi: - :
Roof projections
not included

| Single-Section Unit

Multi-Section Unit
Unit Width Description

Figure 6 - 1

classified as a nominal 14-foot
width could be 26-8" to 28'-0" in
actual width.

The nominal width to be used in the
Foundation Design Load Tables
should be recorded.

B. Width Illustration. If there is a ques-
tion about which dimension is actually the
width of the structure, see Figure 6-1. The

o

wxm A+ A 4lan lmeana 20 aliversa 11T f .
wiGll Of in€ nome iS sSnowi as Wi (noininal

12,14, 0r 16') -

600-3. DETERMINATION OF DESIGN
GROUND SNOW LOAD. Verify the geo-
graphic location where the unit will be sited.
Refer to the ground snow load map on pages
H-11, H-12 and H-13, and read the pound per
square foot (psf) isobar for the intended site.
Note that a mandatory minimum roof live load
may be greater than the roof snow load. Refer
to section 402-2.A and C for further clarifica-
tion.

600-4. DETERMINATION OF DESIGN
WIND SPEED. Verify the geographic loca-
tion where the unit will be sited. Refer to the
wind speed map on page H-14 and read the
MPH wind speed isobar for the intended site.
Note that 2 minimum wind speed of 80 MPH is

requir‘e_d by the Minimum Property Standards,
even if the map isobar shows a smaller MPH

- value. Establish if the site is Inland or Coastal
. (section 402-3.B).

~ 600-5, DETERMINATION OF DESIGN

SEISMIC FACTORS.

A. Determine Design Seismic Ground
Acceleration Values.

1 Vearifu . .‘I"l'\p oanararnhis lanatimn

. ¥ VLLLJ Ll EUUELGLPJ..IJ.\—' AW WLALEVSLL

: where the unit will be sited.

Refer to the two Ground Accelera-
tion Contour -Maps on pages H-15
and H-16 and read (Aa) from map 1
and (Av) from map 2 for the isobar
closest to the site.

The manufactured home is exempt
from seismic requirements if the
map value for (Av) is less than 0.15;
therefore, wind becomes the only
lateral load design issue. If (Av)is
equal to or greater than 0.15 seismic
provisions must be met (Section
402-4).

Wl




B. Determine the Required Seismic
Performance Category.

1. A seismic hazard exposure group of
(1) is assumed for single family
residences. _ :

The seismic value (Av) and the

Seismic Hazard Exposure Group (I)

are used to assign the manufactured
home to a Seismic Performance
Category. Refer to the Seismic Per-
formance Category Table on page
H-17, enter the Table with these two
values and record either (C) or (D)
as applicable. Note that if (C) is the
correct Category, it is required to
comply with the requirements for
Category (A) and (B) as well as (C).
If Category (D) 1s the correct Cate-
gory, then the requirements for
Category (A) through (D) must be
_ met. ;
pertain to permanent foundations
for manufactured housing are listed
~in Section H-300 as a reference.
The Foundation Concepts illustrated
in Appendix A can meet the intent

These requirements, as they

of the foundation requirements of
Section 9.7 of ASCE 7-93 for
Seismic Performance Categories
(A) through (D).

The manufacturer shall verify that
- the unit provides continuous load
~ paths with adequate strength and
stiffness to transfer all forces from
the point of application to the point
of resistance at the foundation. The
design and detailing of the unit shall
" comply with Section 9.3.6 of ASCE
7-93 for the Seismic Performance
Category assigned in step 2 above.

601. VERIFYING THE FOUNDA-
TION DESIGN CONCEPT
(APPENDIX A)
601-1. '.LO'CATION OF FOUNDATION
SUPPORTS | ' : '

.A. Definition of Suppo..rt. : Support is
herein defined as the location where the gravity

loads (dead, OCcupancy, snow, minimum roof
live load) within and applied to the unit are

Marriage Wall —

or Post Locations

interior Pier

~—~ Chassis Beam

Exterior Wall

<

1
1

- Longitudinal =
T 1 1 T« Foondation—T I 1T 1 1T
M Wall P© T 42 F
: 3 ; : Marﬁage
Exterior Pier ' Wall Pier

Definition of Terms and Possible .Support_Locatioris

Figure 6- 2
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transferred to the foundation system.

B. Illustration of Support Locations.
The acceptable locations where foundation
piers and walls support the unit are illustrated
in Figure 6-2. Terms that appear throughout
Appendices A, B and C are also defined. Some
cor all of the illustrated locations may be used,
- but symmetry of the support system must be
maintained. Note that marriage walls may be
continuous walls, or contain specifically lo-
cated openings with posts at the ends of each
opening. : -

C. Determine the Location of Founda-
tion Supports. Single-section or multi-section
units are supported by equally spaced piers
along their chassis beams, by exterior longi-
tudinal walls or both. Multi-section units may
possibly have additional equally spaced pier
supports-along a continuous marriage wall, and
bave piers placed according to post locations at
the ends of specific marriage wall openings.

Select one of the following unit support op-
tions:

Type C: Piers are equally spaced along
the chassis beams for single-
section units. Additional piers
may exist below continuous
marriage walls and under posts
at the ends of openings within
the marriage wall, that exist for
multi-section units. If no sup-
‘port exists below the marriage
wall the unit is defined as a
- Type Cnw, and no openings can
be permitted in the marriage
wall. It must be a continous
wall, supported by the floor and
‘chassis beam system.

A combination of longitudinal
.exterior walls and equally
spaced piers under the chassis
beams are used for single-

Type Eorl:

Overtuming - :f g Wind

]

Anchorage At Chassis Beams

Anchorage Along
Longftudinal Exterior Walls

Overturning and Uplift Resistance Options

Figure 6 -3
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section or multi-section units.

The same discussion regarding

continuous marriage walls and

marriage walls with openings

within them, as found under

Type C, applies to Type E and
L

6012 LOCATION OF VERTICAL AN-
CHORAGE (Av) IN THE TRANSVERSE
DIRECTION. |

A. Definition of Vertical Anchorage.
Vertical anchorage exists:in the transverse di-
rection when a mechanical connection is made
between the manufactured home unit and the
foundation to resist wind related overturning
and uplift forces. Overturning is the tendency
for the unit to rotate about a pivot point either
at the bearing point between chassis beam and
support pier, or the bearing between the unit
-~ and the longitudinal exterior wall. This rota-
- tion lifts the unit off its other bearing points;
therefore, requiring vertical anchorage (tie-
down) to resist the force. Uplift of the unit oc-
curs as wind passes over the roof surface,
tending to lift the unit. Vertical anchorage re-
sists this force. See Figure 6-3 for illustration
of both of these effects in the. transverse direc-
tion. Analysis for both effects in the transverse
direction indicates that overturning forces are
greater than uplift forces. Thus, Appendix B,
Part 2 Vertical Anchorage Tables are based on
overturning behavior with the knowledge that
uplift forces will also be handled. Locations
for this mechanical connection exist either
along the chassis beams and/or along the exte-
rior longitudinal walls. Vertical anchorage and
gravity support may exist at the same locations,
but other combinations of support and anchor-
age may exist. Connection types include an-
chor bolts, welds, or a broad range of framing

anchors and fasteners common to the wood in-
dustry. A unit that merely sits on its founda-
tion, does not constitute vertical anchorage of
the umit. A physical connection of adequate
capacity is required for vertical anchorage to

exist.

B. Determine Locations of Vertical An-
chorage (Av). The character of the foundation
support Type selected in section 601-1.C must
be reviewed for vertical anchorage capability.

- The manufactured home unit may be anchored

by any of the methods described in section
601-2.A. Select one of the foﬂowmg vertical

- anchorage optlons

Type C: Vertlcal anchorage 1is along the
chassis beams only, and occurs at
the equally spaced support piers for
single-section units. Multi-section
units may utilize the exterior chassis
beams (2 ties) or all the chassis
beams (4 ties) for vertical anchorage

- to the support piers.

Type C1: Vertical anchorage is typically pro-
vided by external straps which wrap
over the top and down the sides of
the unit. Short vertical ties, which
attach directly to the home’s exte-
rior wall structure, are a possible
alternate. These straps or ties attach
to concrete “dead man™ footings set
at the appropriate depth below
grade. The straps or ties are gen-
erally spaced to match support pier
locations; however, variations are
possible. These anchorage types are
limited to single-section units. It is
required that the first external straps
or ties be a minimum of 2 feet in
from each end of the wunit with the
remainder equally spaced.




Type E: Vertical anchorage is only along the
exterior longitudinal walls for sin-
gle-section units.  Multi-section
units may vertically anchor to exte-
rior longitudinal walls (2 ties) or
vertically anchor to exterior longi-

- tudinal walls and interior chassis
beams at the equally spaced piers (4
ties). :

Vertical anchorage is along the
chassis beams only, and occurs at
the equally spaced support piers for
single-section units. Type I vertical
anchorage differs from Type C ver-
tical anchorage only in its pivot
point - location for overturning.
Multi-section units may utilize the
exterior chassis beams (2 ties) or all
of the chassis beams (4 ties) for
vertical anchorage at the equally
spaced support piers.

Type I:

601-3. LOCATION
ANCHORAGE (Ah)

OF HORIZONTAL

A. Definition of Horizontal Anchorage.
Horizontal anchorage exists when a mechanical
connection is made between the manufactured
home unit and the foundation to resist sliding
due to wind or seismic lateral forces. Sliding
can occur in the transverse direction or the
longitudinal direction, and both directions must
independently be checked. Sliding involves
horizontal movement in the transverse or longi-
tudinal direction of the unit, and if the wind or
seismic event is of large enough magnitude,
- these horizontal forces can result in the unit
sliding off its foundation. Anchorage between
unit and foundation to avoid this situation is
accomplished in one of two ways: (1) utilizing
bolts, welds or other acceptable means to con-
nect the unit to foundation walls that are made

of concrete masonry, treated wood or concrete,
or (2) utilizing vertical X-bracing planes of
galvanized rod or wire diagonal ties of straps
between the top side of the steel chassis beams
diagonally down to the top of the concrete
footings.

BE. Determine Locations of Horizontal
Anchorage (Ah). -Horizontal sliding must be
resisted both in the transverse and longitudinal
directions. Options for each direction are as
follows: "

1. Transverse Birection: Anchorage
location -options include 2, 4, or 6
transverse walls (shear walls) or a
select number of vertical planes of
X-bracing (trussing) with galva-
nized rods, wires or straps. Figure
6-4 illustrates these individual op-
tions for a single-section unit and
Figure 6-5 illustrates one combina-
tion of these options, also for a sin-
gle-section unit. Selection of trans-
verse horizontal anchorage location
option is not influenced by the se-
lection of Type C, E or I unit for
‘support or vertical anchorage in the
transverse direction as done in sec-
tions 601-1 and 601-2.

Longitudinal Direction: Anchorage
location options include either the

two exterior longitudinal walls (for
single or multi-section units) or the
chassis beam lines (2 for single-
section units, or 4 for multi-section
units), where vertical planes of X-
bracing with galvanized rods, wires
or straps are possible. INustration
of the two choices is shown in Fig-
ure 6-6 for a single-section unit.
Selection of longitudinal horizontal



anchorage location option is not in-

“fluenced by the selection of Type C,

E or I unit for support or vertical

anchorage in the transverse direc-

~ tion as done in sections 601-1 and
- 601-2.

601-4. FOUNDATION - CONCEPT SE-
LECTION. Whether designing a new perma-
nent foundation or upgrading an existing foun-
dation to a permanent foundation, confirmation
of a foundation concept from Appendix A is
required. The permanent foundation type is a
function of the support option selected in sec-
tion 601-1.C and the vertical anchorage option
selected in section 601-2.B. Note: The hori-
zontal anchorage option is independent of these
two issues and does not influence selection of
foundation type. -

A. Three Basic Foundation Types. A
summary of the structural characteristics re-
-quired for each type of permanent foundation
system follows

Type C: Support and vertical anchorage oc-

: curs at equally spaced points along

the Chassis beam lines only. This is

true for single-section or multi-
section units.

Support .occurs at the Exterior
_.longitudinal foundation walls as
well as at equally spaced points
along the chassis beam lines. Verti-
cal anchorage occurs continuously
along the exterior longitudinal
- foundation walls for single-section
or multi-section units (2 ties), or a
combination of vertical anchorage
can occur continuously along the
exterior longitudinal foundation
walls and along the equally spaced

Type E:

pier locations along interior chassis
beams (4 ties). -

Support occurs at the exterior longi-
‘tudina! foundation walls as well as
at equally spaced piers along the
. chassis beam lines, just as for Type
E, for single-section or multi-
section units. Vertical anchorage
occurs at the equally spaced piers
.~ along the chassis beam lines only
for single-section or multi-section
- units (2 ties or 4 ties).

Type I:

B. Illustration of Foundation Types
and: Concepts. - Single-section foundation
types and detailing concepts are illustrated in
Figure 6-7 and Appendix A. Multi-section
foundation types and detailing concepts are il-
lustrated in Figure 6-8 and Appendix A. The
meaning of the arrow orientation in both Fig-
ures is as follows:

~ Symbols: &b vertical anchorage (uplift

and overturning)
I support (gravity)
Type C: concepts C2 to C4
Type E: concepts El and E8 (E2 omitted

in this revision)

included here as possible future
design concepts. None were

_currently submitted by manufac-
turers.

Type I

" C. Determine Foundation Concept.
Based on the foundation type selected, choose
one of the several concept options below:
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Figure6-5
D. Additional Foundation Types and. Type E:
Concepts. Some combinations of support and
vertical anchorage, other than the basic Types
C, E and I. Should that be the case, select one
of the concept options below:
Type Cnw:

Type C1: concept C1 (Single-section)

concept E3, E4 (é.ingle-section) |

-concept E3 (multi-section)

concept E5, E6, E7 (mult-

section)

concepts C2, C3, C4 (type Cnw
stands for a Type C multi-
section with no marriage wall)

-

Vertical
chassis X-Bracing
beamiines Foundation

Type C

L
= Longitudinal
_—> ' Foundation
. Walls
‘\ | \ Type Eorl
| GEE
L L

Exterior Longitudinal Walls

Sliding Resistance Options - Longitudinal Direction

Figure 6- 6
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602. USING THE FOUNDATION
DESIGN TABLES (APPENDIX B) |

602-1. GENERAL. The Foundation Design
Load Tables (Appendix B) are used to deter-
mine foundation footing sizes required, plus

vertical and horizontal anchorage forces to be
resisted for all the foundation types. This sec-
tion gives step-by-step instructions for using
the Foundation Design Load Tables.

~Anchorage
SUpport Overtuming & Uplift
Aftg _ Av
T _I i m
‘\Concepts 2, C3, C/ Type & Concept C1
41 Id

Conéepts E1.E8 7 -7 Combined anchorage
: ' \._for concepts E3, E4
TL 17 T 1
Lqp fﬂi:f | L L |
|
|

Foundation Design Concepts: Singlé—Section Units

Figure 6- 5
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Anc.:“hora.gé. o

Suqun Overtuming & Upiliit
Aftg - Av
FI3E TIOT TTTT.
. Type Cnw : \Co_r_xcepts C2,C3,C4 /% <+ éb &
.~ Combined {4+2) /\ |
anchorage for :
concept E3 !
FI 171 17 IT T T Toowe
‘ ' oncepts N
T 1 1 1] T T T T
4 ﬁE Zp &b L2 ties
‘\Concepts E5 E6, E7 7 |
‘ | 7 T T I 1
i %_1_ i&l &b @ 2 ties
T b b b b 4ties

Figure 6 - 6

Foundation Design Concepts: Multi-Section Units




602-2. FOUNDATION VOCABULARY.
Figure 6-9 illustrates the following foundation
terms.

~ A. Pier Foundations. The longitudinal
variety of spacing of piers under the chassis
beam lines as shown in the Foundation Design
Load Tables is 4, 5, 6, 7, 8 and 10 feet. If pier
spacings other than those shown are contem-
plated, use the next largest spacing (i.e. for 4.5
. feet use 5 feet). Piers placed under continuous
marriage walls are assumed equally spaced,
while piers must be placed under posts that de-
fine the ends of a large opening in a marriage
wall. These openings are assumed to range
from 10 to 20 feet in 2 foot increments. All
marriage wall piers are assumed to only par-
- ticipate in transferring gravity loads, thus they
do not participate in resistance to overturning
or sliding. Piers may be made of concrete, con-

crete masonry or steel. Reinforcing is required
for all' concrete or masonry pier concepts in
seismic regions with Av greater than or equal
to- 0.3 The values shown in the Foundation
Design Load Tables are-values based on the
pier spacing in pounds per pier (lbs) for (Av),
and square feet for (Aftg), whether exterior,

interior or marriage wall piers,

B. Transverse Foundation  Walls.
Transverse foundation walls can occur at the
exterior ends of a single-section or multi-
section unit, as well as at selected interior loca-

‘tions along the length of the unit. A continuous

concrete footing must exist under the trans-
verse walls regardless of the wall material:
concrete, concrete masonry or treated wood.
Interior transverse foundation walls of concrete
or masonry. can: (1) box -around the chassis
beams and provide direct continuous connec-

6-13

' Continuous Potential

alt—;
S e e Wy marriage wall  large
Transverse  .|[° R above piers  opening
Foundat:on—'t; a ia: 8 .equally spaced inwal . -
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> R
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Footing —p{[L....... e W T e e R
Outline R S I il : T
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' 12" min. i i ‘E"_ e L Potential |
;| — oo e -« marriage wa
o Plan _ 1 T R f i per lacation
Continuous Concrete or Masonry Foundation post/
1IN I T R
Transveérse ) 7 7 B - 575 :
Foundation—: @ ® :a e @ il A y S48
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Concrete it B & s E g d S
Fooling —i: N ] L i _ Plan
Outline . T : ! : . :
e s Typical Pier Multi-Section Unit
s = spacing Typical Pier
Footing
Plan
“Pier Foundation
Foundation Terms
Figure 6-7




tion to the floor structure of the unit, or (2) the
wall can stop at the underside of the chassis
beams and utilize diagonal steel straps or di-
agonal wood ties to- complete connection be-

tween the transverse wall and the unit’s floor -

structure. Appendix A illustrates these ap-
proaches. Reinforcement will be required for
most transverse wall concepts. The values
shown in the Foundation Design Load Tables
(Appendix B) for horizontal anchorage (Ah)
are values based on pounds per Imeal foot
“(lbs./ft.) of wall.

C. Longitadinal . Foundation = Walis.
Longitudinal Structural foundation walls are
provided for foundation Types E and I. A
continuous concrete footing must exist under
the longitudinal foundation walls. regardless of
the wall material: concrete, concrete masonry
or treated wood. Reinforcement will be re-
quired for all longitudinal wall concepts. The

values shown in the Foundation Design Load
. Tah‘ﬁ-e (Ar\r\pnrhv Q\ 'Fnr (1\ . ef*uca.:. anc

[ ]

horage

~ ance with this requirement should prevent ex-

cessive differential settlement.

B. Determine Design Ground Snow

- Load / Minimum Roof Live Load. This step

has been done in section 600-3 and is required
for smgle-sectxon and multl-sectlon umts

C. Occupancy Live Loads ‘The resi-
dential occupancy floor live load is 40 psf in all
the model codes and has been used as the floor
live load in the Tables of Appendix B, Part 1.
Attic live load is assumed to be 10 psf.

D. Determme Net Allowable . Soil
Bearing Pressure. The maximum net allow-
able soil bearing pressure shall be based on a
geotechnical investigation, a national model

-code presumptive value, or an assigned value

(Av) are values based on a continuous wall . -

support in pounds per lineal foot (Ibs./ft.) of
wall, (2) horizontal anchorage (Ah) are values
based on pounds per linear foot (Ibs./ft.) of
wall and (3) footing width values are in feet (ft)
for (Aftg). -

602-3. REQUIRED FOOTING AREAS
(Aftg) (APPENDIX B, PART 1)

A. General. The foundation must be ca-
pable of transmitting the total gravity load to
the soil without exceeding the net allowable
soil bearing pressure. The gravity loads consist
of the unit dead weight, snow load or minimum
roof live load, and occupancy live load. Bear-
ing against the soil is accomplished with square
concrete footings under piers and continuous
linear concrete footings under walls. Compli-

- Tables:

by the local authority having jurisdiction, as
described in Chapter 2. The Tables in this
document assume a minimum of 1000 psf. The
value for design should be recorded in the
Owner s Site:  Acceptability = Worksheet
(Appendix E, question # 10 or #11).

E. Determine (Aftg) Value from the
Refer to Appendix B, Part 1 of the

- Foundation Design Load Tables. Several steps

must be followed to arrive at the pier and/or
wall footing sizes: -

1. Select -the correct Table based on
the foundation type (C, Cnw, E.I or
ES; single-section or multi-section)

- and the unit nominal width (12, 14
or 16 feet). |

Enter the selected Table with the
design ground snow load or mini-
mum roof live load. This step is
shghtly different depending on unit
Type as follows:




Type C (singie-section or multi-- have headings for the various
section), Type Cnw, and Type E, I ground snow load and minimum
multi-section:  Blocks of values roof live load magnitudes. Select

Example 1: . Type: C - Single-Section Unit; Location: Tampa, FL.; Wt=14 ft.; L =60 ft.; Roof Slope: 2 in 12; 4
Transverse Shear Walis; Pier Spacing: 5 ft.; Pg =0 psf.; Min. Roof LL =20 psf.; V =100 mph.;
Coastal; Seismic Av =0.05; Aa=0.05; Allowable Soil Pressure: 2000 psf.

L _ Required Effective Footing Area - Aftg (sqft) *
Single-Section :
' Width i

Min. Roof: 20 psf | | - Ground Snow: 40 psf - ]
ier Spacm_k', thiy - Net Soil ] FPier Spacing (ft)
16 Pres (psf) 4 5 6 i ] 10
76 1000 3.7 4.4 5.1 59 66 81
5.1 1500 24 29 34 3.9 44 - 54
33 2000 1.8 22 2.6 29 33 41
3.1 2500 1.5 18 21 .24 27 32
2.3 3000 1.2 1.5 1.7 20 22 27
22 3500 1.0 13 1.5 1.7 19 23
14 1.0 Ll 1.3° L5 17 20

4000

Example 2: Type E- Multl Sectmn Unit; Location: West Yellow Stone, MT.; Wt= 14 ft;; L =60 ft.; Roof Slope:
2in 12; 4 Transverse Walls; Pier Spacing: 5 ft; Pg= 70 psf.; V=80 mph.; Inland Seismic Av = (.40;
Aa=0.40; Allowable Soil Pressure: 2000 psf. Marriage wall opening width = 14°-0”.

Required Effective Footing Area - Aftg (sqft) ¥ [Npy I
S ' ' ' Multi-Section
— - Width
" Ground Snowt 70 psf _ |
. Prer Spacing, (ﬁ.) )
5 G g 10

21 2.4 2.7 29 35
6.5 76  BR 1G.0 12.3
1.4 1.G 18 29 23
43 3.1 59 6.6 8.2

1.1 1.2 [.3 15 tR
3.2 3.8 4.4 5.0 6.2
1.0 0 1.1 1.2 1.4
26 3 35 4,0 4.9
LR 4] 10 1.9 1.2
’ . 2.2 2.5 2.9 3.3 4.1

300 extmt 10 10 Lo 1.0 Lo 10 .
mar 1.5 1.8 22 .25 2.8 3.5
SO extoamnt 10 10 i.0 1.0 1.0 1.0
1ha 1.3 1.6 1.9 2.2 25 3.1

TNgt Sl Opening Width () .

Sres el : 34 12 4 16 - 18 20
T mar 33 04 9.0 105 1LI 122
Vasr ' ma 39 6.2 6.6 Ry 7.4 8.2
NI mar 44 4.7 50 53 35 6.1
230w 335 37 40 4.2 4.4 4.9
UMM, N 29 3t 33 3.5 ‘3.7 4.1
I mar 25 27 2R 30 3.2 35
Toaupe nar 2.2 2.3 2.3 2.5 28 ER)




the correct ground snow load block
of values.

Type E or I single-section: Snow
- load is included in the loading
combination but is not required to
move to the next step.

. Select the row for the required net
allowable soil bearing pressure and
proceed horizontally until the de-
sired, or ‘manufacturer’s recom-
mended, pier spacing is located (see
the Manufacturer’s Worksheet in
Appendix E, item #10 or #11).
‘Read and record on the Design
Worksheet (Appendix F) the re-
quired footing areas for interior and
exterior pier footings and continu-
ous marriage wall footings (as re-
quired). - - o

. When the marriage wall of a multi-

- section unit has a large opening, the

lower portion of the block of values

is also required. Re-use the net al-

lowable soil: bearing pressure and
move horizontally until] the selected
opening width is found. Read the
required effective footing area
(Aftg) for the piers required at the
ends of the opening. Record on the
Design Worksheet ( Appendix F).

Note: For Types E and 1. the exte-
rior wall footing is a minimum

. minimum footing widths are re-
quired.

602-4. REQUIRED VLRTICAL AN-

- CHORAGE (Av) IN THE TRANSVERSE

DIRECTION (APPENDIX B, PART 2)

._A. General. The foundation must pro-
vide enough structural capacity to resist uplift

and overturning forces due to wind pressure

and suction. These forces are resisted by con-

-nections to anchors at the piers or to anchors

along the ‘longitudinal foundation walls.
Seismic .inertia forces generated from the
ground acceleration and the mass of roof and
floor planes of the manufactured housing unit
were not found to control over wind for over-
turning in the transverse direction, regardless of
whether a single-section or multi-section unit

“was analyzed, and regardless of seismic, wind

Or SNOW Zone.

B. Determine Design Wind Speed. This
step has been done in section 600-4, and is re-
quired for single-section and multi-section

- units.

- C. Determine (Av) Value from the Ta-
bles. Refer to Appendix B, Part 2 of the Foun-
dation Design Load Tables. Several steps must
be followed- to arrive at the Required Vertical

~Anchorage in the Transverse Direction:

1’-0” wide for single or multi-

section units. Read the footnotes at
the bottom of each table for special
cases where for certain. ground snow
loads in combination with an allow-
able soil pressure of 1000 psf other

1. Select the correct Table based on

~ the foundation type (C, C1, E or I

- for single-section units and C, E or
I for Multi-section units); 2 tie-
‘downs or 4 tie-downs; 12, 14 or 16
foot nominal unit width).

Enter the selected Table and move
down the wind speed column until
the design wind speed magnitude




(for Inland or Coastal region) is
reached. Read horizontally across
the row until the desired, or manu-

- facturer recommended, pier spacing

is reached.

Read (Av) and record on the Design
Worksheet (Appendix F) the value
with its appropriate units as shown
in the table. Steps 1 through 3 were

described for Type C, C1 or I sin-

gle-section units. For Type E sin-
gle-section units or multi-section

- - units with 2 tie-downs, values must
. be multiplied by the anticipated

spacing of connections along the
exterior longitudinal walls. ~ For
Type € or 1 -multi-section units se-
lect the Table for 2 tie-downs or 4

tie-downs (whichever applies) and
proceed as above to find the correct
value. For Type E multi-section
units with 4 tie-downs read two val-
ues, first for interior pier locations,
and second for exterior longitudinal
wall locations.

D. Cbmpaﬁéon With Home Manufac-

turer’s Values (Optional). The value for (Av)

determined from the Tables must be compared

to the value supplied by the manufacturer. The
 home manufacturer’s uplift resistance value

must be equal or greater than the vertical an-
. chorage requirement from the Tables.

602-5. REQUIRED HORIZONTAL AN-
CHORAGE (Ah) IN THE TRANSVERSE
DIRECTION (APPENDIX B, PART 3)

Example 1:

Required Vertical Anchorage - Av (1bs)

) ; . . Single-Sectien
: Wind Speed - Pier Spacing (ft) - ' -
@) Vb o [ s o Width
Inlgnd 80 . 060 —1306- 1450 1690 1930 2410
90 ' . 1370 110 2060 2400 2740 3430
; 100-: 1830 2380 2740 3200 3660 4570
Y 110 ; 2330 2910 3500 4080 4660 5830
.{.Coastal —p 1120 & 1680 1960 2240 . 2800
: — g1 1570 b 2360 2750 3140 393¢
100 =20 ; 3110 3630 4150 35180
H6- - 2630 D= 3040 ° 4600 5260 6570
Example 2:
. Required Vertical Anchorage - Av (Ibs)
Multi-Section W‘- i Soced Exteri I
Width ind Spee Xterior nterior
Tiedowns gnph) (Ibs/ft) Pier Spacing (ff)

_ s 6 7 8 10

Inland SOL[ £ S0 270 | 320 370 420 530

B ! 160 390 490 580 680 780 970

: 100 ;. 230 590 730 880 1030 1i70 1470

110 . 320 810 1010 1210 1410 1610 2010

Coastai = 80 110 280 350 420 480 - 560 700

90 190 480 590 710 830 950 1190

100 | 280 690 870 1040 1210 1390 1730

110 370 930 1170 1400 1640 - 1870 2340




A. General. The attachment of the unit
to the foundation must provide sufficient
structural anchorage for the manufactured
home to resist sliding forces due to wind pres-
sures and suctions or seismic inertia forces,
whichever controls. ~Analysis, based on the
conservative load assumptions of this hand-

book, has shown that in the transverse direction
for single-section units and for multi-section
‘units, it is necessary to check both wind and
seismic to determine which force controls.
These horizontal forces are resisted by connec-
tion of the unit to anchors along the exterior
walls, plus any additional interior transverse

Example 1:_

- |

Requlred Honzontal Anchorage Ah Transverse Dlrectlon (Ibs/ft)

Single-Section
gWig th . Wmd Jsrmc Ground
_ Sh. oW a.ll- Aa Snow Location ength (1)
i 5 {ept {ped 40 50 lan.d 70 8¢ 90 180
Coastat | [80].03-307 0-100 —+56—r69y 720 830 050 1070 1%
— A#——09t~ cnd | 480 600 B30 950 1070 1130
g o lo0 end : MEG HBE FiE BAG NEE RS 0D
_S0] AliSeismic | end | 600 760 910 1060 1210 1360 1310
100i - AllSeismic  end ! 750 930 1120 1310 1490 1680 1870
; 110} AllSeismic : end 900 11306 1350 1580 !810 2030 2260
Example 2:
- Required Horizontal Anchorage - Ah - Transverse Direction (1bs/ft) _ I:]]
Wind  Seismic Ground - o _Mulg\rs ection
Speed  Aa  Snow Location Length () _ idih
(s (psf) 40 S0 | 60| 70 30 %0 100 Short Walls
Indand |- 80 L0&- 207 0-1067 end “160 190 210 - 230 . '
L int 320 370 420 470
: 30 end o160 150
- 70 end
- T
o 80  end
1t
% end
ing
10 end

40

S e B0 5%
10 190 210 230
20 30 oo m

=

r

e

L




walls; or by connection of the unit to a combi-
nation of exterior and interior vertical planes of
X-bracing at pier locations. Interior transverse
walls may be either full height or short of the
chassis beams and completed with some form
of diagonal bracing. See illustration of options
in Appendix C. :

B. Determine Design Ground Snow
Load. This step has been done in section
600-3 and is only required for multi-section
units, where it may influence seismic values.

C. Determine Design Wind Speed. This
step has been done in section 600-4, and is re-
quired for single-section and multi-section
units.

D. Determine Design Seismic Ground
Acceleration Values and Required Seismic
Performance Category. This step has been
done in section 600-5 and is required for sin-
gle-section and multi-section units.

E. Determine Horizontal Anchorage
(Ah) in the Transverse Direction from the
Tables. Refer to Appendix B, Part 3 of the
Foundation Design Load Tables. Several steps
must be followed to arrive at the Required
Horizontal Anchorage in the Transverse Direc-
tion:

1. Select the correct Table based on
' single-section or multi-section unit,
nominal unit width of 12, 14 or 16
feet, and whether 2, 4, or 6 trans-
verse walls (the handbook has lim-
ited the number of transverse walls
to 6). Note that the foundation type
does not influence the required
horizontal anchorage force, thus the
heading for all the Tables read:
Type C,EorL ' _

-19

2.

help:

Enter the selected Table at the far
left and move down either the In-
land or Coastal wind speed column,
as appropriate, until the required
MPH value is reached. Slide to the
next column to the right within the
block of numbers covered by that
wind speed.

Select the next smaller block of
numbers based on the required
seismic (Aa). Move to the right to
the next column and locate the re-
quired ground snow load. The
seismic (Aa) and ground snow load
columns will in many cases include
a range of values (i.e. .05-.30, or
(0-100 psf respectively, which means
that the group of values covers all
values in that range). These column
movements define a unique pair of

~'rows of values taking into account

wind and seismic lateral forces.

Move to the right until the column
for the known wunit length is
reached. The intersection of that
column and the already located
rows represents the correct horizon-
tal anchorage values (Ah) for design
in (Ibs./ft.). If the values are grayed,
seismic controlled the magnitude of
the values. In the case of two trans-
verse walls, they will be located at
the ends of the unit. The Location
column in the Table will state end.
If 4 or 6 transverse walls are se-
lected, there will be two rows of
values; one for end walls and one
for interior walls.

Choosing the number of trans-
verse foundation walls. As a



guide, increasing the number of
transverse foundation walls reduces
the force per anchor/connection and
permits. an “increased spacing be-
tween anchors. . - Thus, the user
should begin with the fewest num-
ber of transverse walls - two (2).
Comparison of (Ah) with the hori-
zontal anchorage capacities in Ap-
pendix C can be simultaneously
verified during the completion of
the = Design Worksheet
(Appendix F). A greater number of
transverse foundation walls (4 or 6)

may be required. ~ Multi-section
units may be stable enough so that
only two transverse foundation
walls are required. Long, narrow
single-section units, or units in
windy or high seismic areas, may
require more than two transverse
walls,

F. Comparison with Manufacturer’s

Values (Optional). The value for the horizon-
tal anchorage force required for design in the
transverse direction must be compared to the

 value supplied by the manufacturer. The manu-

Wi
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facturer’s horizontal anchorage value must be
equal to or greater than the horizontal anchor-
age requirements from the Tables. See the
Manufacturer’s Worksheet, item # 16(c) and
example number 1 in Appendix G.

G. Horizontal Anchorage with Diago-
nal bracing atop transverse shear walls or
complete Vertical X-Bracing planes. Diago-
nal members may be used to complete trans-
verse walls that stop at'the underside of the
chassis beams, or complete X-bracing can be
used in lieu of shear walls for transverse foun-
dation walls. Refer to the Transverse Founda-
tion Wall Concepts for Types C, E and I in
Appendix A, and example number 2 in Ap-
pendix G.

1. To use diagonal steel straps or
wood diagonals to complete the
transverse foundation walls. The
required Horizontal Anchorage Ta-
_ble value of (Ah) for single-section
‘or multi-section units must be con-
verted to a diagonal tension (T,) to
size the strap.

a. Multiply the required (Ab) by
(Wt) to calculate the total hori-
zontal force at the transverse
wall under a pair of chassis
beams. Note: two sets of diago-
nals, using this force, are re-
quired for mului-section units.

b. Divide this value by the cosine

~ of the angle of the diagonal to
arrive at the tension (T) in the
diagonal. See Figure 6-10 for
an illustration of this condition.
The equation is as follows:

_Atht

1 =

cos8,

2. To use Vertical X-Bracing Planes

with steel straps or rods instead of
transverse foundation walls. This
method 1s possible for Foundation
Concepts C1, C2, E1, E3 and E4
only. The required Horizontal An-
chorage Table value of (Ah) must
be modified as follows:

a. Select the required (Ah) value
from the Table for two (2)
transverse foundation walls for
single-section or multi-section
units. |

b. Multiply (Ah) times (Wt), re-

~ gardless if single-section or
multi-section unit and then
- multiply that by 2. Finally di-
vide that total by the unit length
(L) to generate a horizontal
force (H) in pounds per foot of
unit length. The equation fol-
lows: '

; Ahx Wtx2
H (Ibs./ft. of length) = _,,’f.i__L

¢. Multiply (H), horizontal force,
by the spacing between vertical
X-bracing planes to determine
the horizontal force (C) 1o be
resisted at each X-brace loca-
tion. Thus, for multi-section
units (C) is the applied force at
both X-bracing locations in the
vertical plane. This spacing
should be some multiple of the
pier spacing. The equation fol-
lows:




C (lbs./X-brace) = H X spacing

Divide (C), horizontal force, by
the cosine of the angle of the di-
agonals as illustrated in Figure
6-10, to arrive at the required
diagonal tension force in
pounds. The equation follows:

T, (Ibs./diagonal) = o0

Compare the required tension

- force (Ty) and the required hori-

- zontal force per X-brace (C)
with the rated capacities sup-
plied by the manufacturer in the
Manufacturer’s Worksheet,
items #16(c and ). See Figures
6-4 and 6-5 for illustrations.

602-6 REQUIRED HORIZONTAL AN-
CHORAGE (Ah) IN THE LONGITUDI-
NAL DIRECTION (APPENDIX B, PART
4). ”

A. General. The attachment of the unit
to the foundation must provide sufficient
structural anchorage for the manufactured
home to resist sliding forces due to wind pres-
sures and suctions, or seismic inertia forces,
whichever controls. Analysis. based on the
conservative assumptions used in this hand-
book, has shown that wind or seismic may
control in the longitudinal direction for single-
section or multi-section units. thus it is neces-
sary to check both wind and seismic for all
units. These horizontal forces are resisted by
connection of the unit to anchors in the exterior
longitudinal walls, or by connection of the unit
to vertical planes of X-bracing under and along
the chassis beariis (between piers).

B. Determine - Design Ground Snow

- Load. This step has been done in section

600-3 and is required for -single-section or
multi-section units.

C. Determine Design Wind Speed. This
step has been done in section 600-4 and is re-
quired four single-section or multi-section units.

. D. Determine Design Seismic Ground
Acceleration Values and Required Seismic

- Performance Category. This step has been

done in section 600-5 and is required for sin-

~ gle-section or multi-section units.

E. Determine Design Horizontal An-
chorage (Ah) in the Longitudinal Direction
from the Tables. Refer to Appendix B, Part 4
of the Foundation Design Load Tables. Several
steps must be followed to arrive at the Re-
quired Horizontal Anchorage in the Longitudi-

‘nal Direction:

Select. the correct Table based on
~ single-section or multi-section umnit

and nominal unit width (Wt) of 12,
14 or 16 feet. Note that the founda-
tion type does not influence the re-
quired horizontal anchorage force in
the longitudinal direction, thus the
heading for the Tables read: Type
C.EorL

1
1.

Enter the selected Table and move
down the left-most column until the
required Seismic (Aa) value is
reached. This defines a large block
of values. Move to the right to the
next column and locate the required
ground snow load. This defines a
smaller block of values. Move to
the next column to the right and lo-
cate the inland or coastal block of




values and lastly find the required

- wind speed within that same col-
umn. This now defines a single row
of values that represents comparison
of seismic and wind effects.

3. Select the column which represents
the Jength of the unit. The intersec-
tion of that column and the already
determined row locates the required

~ horizontal anchorage value (Ah) in
the longitudinal direction along two

lines; either the two exterior longi-
tudinal walls for Type E or I or
along the two exterior chassis
beams for Type C.
Help: for Type E or I units, longitudinal
exterior walls will exist, and will
suffice as shear walls in the longi-
tudinal direction. See example
number 1 in Appendix G. For Type
C units, vertical X-bracing planes
under and along the exterior chassis

.Examp.le 1:

&

Required Horizontal Anchorage - Ah - Longitudinal Direction (tbs/ft)

Sekmic Ground Wind Length Smgle-'Sectmn
2 Snow Speed —— () Width

s (mph) 40 50 [60] 70 80 90 100

-05-.10] 0-109 frhmiand 801 41 33 YF 23 20 18 16

_ 9 52 4  F 30 26 23 7

- 100/ 64 SI 4 37 32 28 2

110: 77 62 P 44 30 34 31

Coastal | 0] 45 36 26 23 20 18

L S6n 57 46 33 029 25 23

g 1001 47 40 35 31 28

i Ho- 85 68 53— 40 43 33 14

Example 2:

Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

-

Multi-Section [

Seifmic Ground Wind_ Length Width rr
a  Snow Speed {ft) .

(psh) (mph). 40 S0 60| 70 %0 9 100

40 [T0}30 |Iniand 201 100 2 W vE PR

\ o0, 17 10! : 5 : o

: 100, 136 125 14 9 0

, : 110; 189 151 136 108 o3

| (Coastal 80 110 & #N 3@ B Dz 52

; ‘ 9' 139 112 §3 £& % % %

! ‘ 100, 172 138 1fs 98 s D% 93

- 1100 208 167 139 119 104 93 g3

§0 |Inland 80-100; GBI 8% 307 G0 T30 st

110 189 Els% [5E g@_% _g’%
Coastal 80-100° THL 80 040 53¢ & E&% H
110: 208 A%E BEG 308 §Eh:

$0 Inland 80-110 > D0% 203 B0

“Coastal 80-100 § 0% 202 202

: 110! n 203 Boax

: !{) | Ahwaad | AT S

70 Al Wind r== e L

T80 1. Callwhndl 65t 2408
50 AllWind | | 208

100 Allwind | B% | %%
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F. Horizontal

beam lines (between piers) are re-
quired. . See Section 602-6.F for
guidance.

Anchorage with X-

bracing for the Longitudinal Direction. Di-
agonal members under and along the exterior
chassis beams may also be used in lieu of exte-

rior longitudinal shear walls.

If galvanized

steel diagonal members are used instead of full
height exterior foundation walls, the required
~ Horizontal Anchorage Table value of (Ah)
must be modified as follows:

1.

Select the required (Ah) vélue from
the Tables in Part 4, Appendix B for

‘single-section or multi-section units.

Multiply. _(Ah) times the manufat-

tured home unit length (L) and di-
vide by the selected number of X-
brace locations (n) along one exte-
rior chassis beam to generate the
total horizontal force (B) to be re-

sisted at each X-brace location

along each chassis beam for single-
section units, and along each exte-

. units.

_B(lb's./X—-brace) =

rior chassis beam for multi-section
As an example, there are
three (n = 3) X-brace locations
along each chassis beam for the

single-section unit. in Figure 6-6.

The equation follows:

AhxL

Note: For multl-sectxon units
using-all four (4) chassis beam lines
as vertical X-bracing lines, divide
the above equation by 2 (see Fig.D-
26 for an example).

. Divide (B) by the cosine of the an-

gle of the diagonals as illustrated in
Figure 6-11, to arrive at the required
diagonal tension force in pounds.
The equation follows:

T, (tbs./diagonal) = -
. (Ibs./diagonal) cos,

. Cormpare the required tension force

(Ty) and the horizontal force to each

///%Mé% /////

b = chassis beam depth 7‘&

/ " . ; el
pier |

'T,_

/ h
< pier,

= ' =
mmzﬂl - '|Ea-

4[ - s=pier'sp_acing : | :

[ : ]H\E'ﬂ
til i

Longitudinal Direction

cos B, =

5

Jhbr+s

¥
4

Horizontal Anchorage with X-bracing - Longitudinal Direction
Figure 6 - 11 .
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X-brace (B) with the rated capaci-
ties supplied by the manufacturer in
the Manufacturer’s Worksheet,
items #16(c and e), or supplied by
another vendor.

' 603. USING THE FOUNDATION
CAPACITIES TABLES (APPEN-
DIX C)

603-1. GENERAL. The Foundation Capaci-
ties Tables in Appendix C will be used to find
the required size and depth of footings, the re-
quired sizes and spacing of anchors, and neces-
sary reinforcement. There are three conditions
that will be investigated: 1) Vertical Anchorage
{ uplift and overturning) requirements for
longitudinal foundation walls and piers, 2)
Horizontal Anchorage (sliding) in the trans-
~ verse direction (for transverse foundation walls
that function as shear walls), and 3) Horizontal
Anchorage (sliding) in the longitudinal direc-
tion (for longitudinal foundation walls that
function as shear walls).

603-2. REQUIRED VERTICAL  AN-
CHORAGE: LONGITUDINAL FOUNDA-
TION WALLS AND PIERS

A. Determining Footing Depth for
Longitudinal Foundation Walls and Piers.
This involves selecting sufficient counter-
weight of material dead loads (wall or pier,
footing and soil) to resist the required uplift.
The field officer determines how deep the
footings must be placed. In frost-prone areas,
the footing must at least be placed below the
extreme frost depth below grade (map, page
H-4). In windy or seismic areas, it may also be
necessary to place the footing deeper in the soil
than frost protection alone would require.
Burying the footing deeper gives it greater

withdrawal resistance--it is harder to pull it out
of the soil.

B. Determine Required Withdrawal
Resistance. It is necessary to compare the val-
ues obtained from the Foundation Design Load
Table for (Av) with Tables C-1 or C-2 of Ap-
pendix C. :

\. For longitudinal foundation walls,
compare the required value for (Av)
with the numbers in the columns in

- Table C-1 (for foundation Type E).

‘Find a number in the table that
is greater than (Av). There may
be several numbers that meet
this criteria.

a.

Any number that is greater than
(Av) means that the foundation
type and footing width (found at
the top of the column) can be
used. The number (hw) in the
column on the left indicates how
deep the footing should be
placed to resist the uplift and
overturning force. Example cal-
- culations are included in Ap-

-pendix C if alternate footing
widths are desired.

2. For isolated pier foundations and
concrete tie-down blocks (Conceprt
Type C1), compare the value for the
required (Av) with the numbers in
the columns in Table C-2 (for foun-
dation Types C or I and type E with
4 tie downs).

a. Find a number in the table that
is greater than (Av). There may



be several numbers that meet
this criteria.

b. Any number that is greater than
(Av) means that the width of the
square footing (found at the top
of the column) can be used. The
number hw in the left-hand col-
umn indicates how deep the
footing should be placed to
provide adequate withdrawal

- resistance, Example calculations
are included in Appendix C if
alternate footing widths are de-
sired. The same Table C-2 can
conservatively be used for ~on-
crete deadman footing sizes for
concept Type C1.

C. Foundation System Verification.
The HUD field office should verify that the
foundation system selected has sufficient depth
" to withstand uplift. Regardless of the required
depth for uplift or overturning, the footing must
always be placed below the extreme frost depth

below grade. ' '

D. Determine Required Anchorage and
Reinforcement for Longitudinal Foundation
Walls and Piers. The field officer will now
verify the kinds of anchorage (steel anchor
bolts) and reinforcement (steel reinforcing
bars) that will be needed to tie together the
footing, wall or pier, and the unit itself. The
field officer. will refer to Table C-3: Vertical
Anchor Capacity for Piers and Table C-4A or
* C-4B: Vertical Anchor Capacity for Longitudi-
nal Foundation Walls (Appendix C).

1. For piers, use Table C-3.

a. Compare the required value of
(Av) with the capacity numbers.

. Find a capacity number that is

greater than the required value
for (Av). The number of anchor
bolts is listed at the top of the
column. The diameter of the
anchor bolt is listed in the left
column

. Move to Table C-3A to find the

reinforcing size, lap splice, and

_reinforcing-bar -hook require-

ments, based on the anchor bolt

"~ diameter selected in Table C-3.

. Refer to the illustration next' to

Table C-2 for the required foot-
ing reinforcement.

. Refer to the Foundation Type

C1 (Appendix A) Design Con-

cept for the tie-down bar size.

. Sample calculations are in-

cluded in Appendix C if alter-
nate reinforcement sizes, spac-
ings or material grades are de-
sired.

. For longitudinal foundation walls,
start with Table C-4A for concrete
or concrete masonry walls, or C-4B
for a treated wood wall.

- a. Compare the required value for

(Av) with the numbers in the
left hand column of Table C-4.

b Find a number that is greater

“than the reqmred (Av).

¢. Read across the column and
find:




1) For masonry and concrete
foundations (Table C-4A):

(a) Anchor bolt size and
spacing. '

(b) From Table C-3A, rein-
forcing-bar  size, lap
splice; and hook length.

2) -For ftreated ‘wood founda-
‘tions (Table C-4B):

~ (2) The required nailing.

(b) The minimum plywood
nailer thickness.

(¢) The required anchor bolt
size and spacing.

3) Example calculations are
~ included in Appendix C if
‘alfernate ©  reinforcement

sizes, spacings or material
grades are desired.

1603-3. REQUIRED HORIZONTAL AN-
CHORAGE: TRANSVERSE FOUNDA-
TION WALLS

A. Horizontal Anchorage in the Trans-
verse Direction. This involves connéctions to
avoid sliding between the unit and its founda-
tion. The field officer will compare the re-
quired value for (Ah) with Tables C-5 of Ap-
pendix C: Horizontal Anchor Capacity for
Transverse or Longitudinal Foundation Walls.
See example number 1 in Appendix G.

1. Compare the required value for
(Ah) with the numbers in the left
hand column of Table C-5A or
C-5B. ' '

‘2. Find a number that is greater than
~ the required (Ah).

. If none of the numbers is greater

than (Ah), go back to Section
602-5.E and increase the number of
transverse foundation walls until the
required value of (Ah) is small
enough to be used in the Horizontal
Anchor Capacities Tables C-5A or
C-5B.

. The required "anchorage for the

transverse foundation wall can be
read across the columns for:

a. Masonry and Concrete Foun-
dations (Table C-5A):

1) Anchor boit diameter. |

2) Réhﬁorciﬁg bar size.

3) Anchor bolt spacing. |

~4) Based on the anchor bolt
size, refer back to Table

C-3A to obtain the following
vahies:

() Minimum lap splice.
{b) Reinforcing bar hook.

b. Treated Wood Foundations
(Table C-3B):

1) Required nailing.

2) Minimum plywood mnailer
thickness. '

-3) - Anchor bolt diameter.




4) - Anchor bolt spacing.

5. Example calculations are included
in Appendix C if altemate rein-
forcement sizes, spacings or mate-
rial grades are desired.

6034 REQUIRED HORIZONTAL AN-
CHORAGE: LONGITUDINAL FOUNDA-
TION WALLS

A. Horizontal Anchorage in the Longi-
tudinal Direction. This involves connections
to avoid sliding between the unit and its foun-
dation in the longitudinal d: =ction. The field
officer will check compliance with the required
- value for (Ah) in the longitudinal direction
with Tables C-5 of Appendix C: Horizontal
Anchor Capacity for Transverse or Longitudi-
nal Foundation Walls. The process is identical
with that of section 603-3 for transverse walls
and will not be repeated here, See example
number 1 in Appendix G.

603-5 DIAGONALS USED TO COM-
PLETE TRANSVERSE WALLS

“A. Horizontal Anchorage. Determine
the required horizontal anchorage force by
multiplying the required (Ah) by the unit width
(Wt). Reference section 602-5.G.1.a and Figure
6-10 for the required horizontal force (Ah) x
{(Wt). ‘

1. Compare this value with the bottom

number in the left hand column of

~ Table C-5A. The capacity listed for

172" bolts at a 12" spacing is equal

* to the single-bolt capacity for hori-
zontal anchorage of diagonals.

Divide (Ah) x (Wt) by the number
in the table to determine the number

of bolts required for diagonal an-
chorage.

603-6 REQUIRED VERTICAL X-
BRACING PLANES IN THE TRANS-
VERSE AND/OR LONGITUDINAL DI-
RECTIONS IN PLACE OF TRANSVERSE
WALLS '

A. Horizontal Anchorage with Diago-
nal Members. This involves connection of the
ends of the diagonal straps to the unit and to
the foundation. The HUD Field Office will
compare the required horizontal anchorage
value at each diagonal with Table C-5A of Ap-
pendix C to verify adequacy of connection
between diagonal and footing. See example

number 2 in Appendix G.

Transverse Direction. Use the hori-

zontal anchorage force (C) per di-

- agonal found in section 602-5.G.2.c
“and Figure 6-10. |

1.

a. Compare the value for (C) with
the bottom number in the left
hand column of Table C-5A.
The capacity listed for 1/2" bolts

~ at a 12" spacing is equal to the
single-bolt capacity for anchor-
age of diagonals.

Divide (C) by the number in the
table to determine the number of
bolts required for diagonal an-
chorage. -

Refer back to Table C-3A, to
obtain the following vak....

1) Minimum lap splice.

2) Reinforcing bar hook.




2. Longitudinal Direction. Use the
horizontal anchorage force (B) per
diagonal found in section 602-6.F
and Figure 6-11..

a. Repeat steps (a.) to (c.) as for
the transverse direction, using
(B) instead of (C).

603-7. CONCLUSION. Values for the veri-
fication of the manufactured home foundation
have now been Obtained.







' CHAPTER 7 - FINAL CHECK

700. GENERAL. Design values de-
termined for the foundation sizes and detail-
ing, that have been derived using procedures
in the preceding chapters, will now be sum-
marized. Follow the procedure near the end of
the Design Worksheet of Appendix F for as-
sembling relevant foundation information.

~ 700-1. BEARING AREA AND VERTI-
CAL ANCHORAGE.

- A. Pier Footings and Piers under
Chassis Beams. |

1. Determine the area required for
pier -footings by comparing two
- values: '

a. The Required Effective Footing
- .Area (Aftg).

b. The Required Footing Area to
resist overturning and uplift
- from withdrawal capacities
- found in Appendix C, where
required.

2. Select the largest of the above two
values. This value will determine
the Pier Footing Size. The size and
spacing of anchor bolts and the
selection of reinforcing bar size,
lap splice length, and reinforcing

. barhook length for the piers has al-
ready been determined. The depth
of the footings for frost and for
withdrawal (where required) has
also been determined. Bring these
values forward.

B. Pier Footings and and Piers under
Marriage Walls. Marriage walls only occur
in multi-section units. Their piers only carry
gravity loads and never participate in uplift or

-sliding. There are two pier situations that may

occur at marriage walls: (1) the marriage wail
is continuous without openings, or (2) there
are locations where large openings in the

- marriage wall are intended to enlarge a room’s

space.

1. Where marriage walls are continu-
ous: determine the area required
for pier footings by using one

~value:

a. The Required Effective Footing
Area (Aftg) for marriage wall
piers from the multi-section
unit Foundation Design Tables
in Appendix B.

b The piers are assumed equally
spaced under the continuous
portion of the wall.

2. Where marriage walls have a large
opening: determine the area re-
quired for piers at the ends of the
opening by using one value:

a. The Required Effective Footing
_-Area (Aftg) for marriage wall
piers from the bottom of each
multi-section unit Foundation
Design Table in Appendix B by
using the length of the opening.

b. These piers are located at the ends
of the opening directly under the




posts that support the beam at the
top of the opening.

C. Longitudinal Foundation Wall
Footings and Longitudinal Foundation

Walls.

. Determine. the correct footing size

for longitudinal foundation walls,
Types E & I, by comparing two
values:

-a. The Required Effective footing

width (Aftg).

b. The Required footing width to
resist uplift and overturning
from the withdrawal capacities
found in Appendix C, where
required.

. Select the largest of the above two
‘values and use it as the appropriate

footing size.

. The foundation system Br_ought
‘forward - can either be

:wood,concrete: O masonry.

. Bring forward values for the wall

and footmg as follows:

a. Depth of footing

b Reinforcing bar size

c. Lap splice Jength
d. Reinforcing bar hook length

e. Size and spacing of anchor
bolts

f. Treated wood foundation nail-
ing requirements

-2. HORIZONTAL ANCHORAGE IN

TRANSVERSE DIRECTION:

TRANSVERSE FOUNDATION WALLS.
A. Transverse Foundatio_n Walls: Ex-
~ terior (at unit ends) and Interior (to Un-
- derside of Chassis).

1. The number of transverse walls,

wall footing sizes, anchorage re-
guirements and foundation wall

. reinforcement have been deter-

‘mined to resist sliding, based on
capacities found in Appendix C.
Bring all these values forward
where continuous transverse foun-
dation walls are used. '

. The foundation 'system brought

forward can either be wood, con-
crete or concrete masonry.

. Transverse  Foundation = Walls

d with Tiiaganal Droaae

il uuxgunax APk LD,

. Connection sizes and anchorage

requirements have been deter-

- mined. Bring these values forward

where transverse foundation walls
are completed with diagonal
braces.

. The foundatlon wall system

brought forward can be only con-

~ crete or masonry. The galvanized

steel diagonal straps connect to the
top of chassis beams under the unit
and to the top of masonry or con-
crete wall option selected.

C. Vertical X-Bracing Planes in Lieu
Walls. This applies only to Concept De-
sign Types C1, C2, E1, E3 and E4 for either
single or multi-section units.




1. Number, spacing and detailing in-
formation has been determined.
Bring these values forward where
vertical X-bracing planes are used.

2. The foundation systern brought
forward can be only galvanized
steel diagonal straps comnected to
the top of chassis beams under the
unit and to the top of concrete
footings.

700-3 HORIZONTAL ANCHORAGE IN
THE LONGITUDINAL DIRECTION:
LONGITUDINAL FOUNDATION
WALLS. |

A. Lengitudinal Exterior Foundation
Walls - Type E or I Units.

1. Connection sizes and anchorage
requirements have been determined
based on capacities found in Ap-
pendix C. Bring these values for-
ward where longitudinal exterior
foundation walls are used.

2. The foundation system brought
forward can be wood, concrete or
masonry.

B. Vertical X-Bracing Planes under
Chassis Beam Lines-Type C Units Only.

1. Number, spacing and detailing in-
formation has been determined.
Bring these values forward where
vertica] X-bracing planes are used.

2. The foundation system brought
forward can by only galvanized
stee] diagonal straps connected to
the bottom of chassis beams under

the unit and to the top of concrete
footings.

701. FINAL APPROVYAL. All con-
siderations important in the instaliation of the
manufactured home should have been
checked. If answers fall within the boundaries
of this document, the foundation may be ap-
proved. '







APPENDIX A
FOUNDATION DESIGN CONCEPT SELECTION

A-100. GENERAL. The foundation sys-
tems presented in this section were condensed
from over 40 systems submitted by. the manu-
- factured housing industry. When a number of
systems were similar in their detailing and the
way they distributed loads, the system that was
most representative of that group was selected
for presentation in this section. Many varia-
tions from the detailing shown here are possi-
ble.

Some of the original systems are not included.
The most common reasori for rejecting a foun-
dation system was lack of positive vertical an-
chorage. The superstructures of manufactured
homes are too light to rely upon their mass to
provide all resistance to overturning and uplift
and must rely on the assist of their foundation
to achieve adequate resistance.

A-100.1. IDENTIFICATION OF AC-
CEPTABLE FOUNDATION DESIGN
CONCEPTS. The foundation systems are or-
ganized by the pattern of superstructure support
and vertical anchorage. These two issues have
-been used to characterize the types of systems
used in the Foundation tables: Types C, E, and
1. There are no Type I systems presented in this
chapter only because none were submitted by
the industry for consideration. Type I systems
were included in the Foundation Design tables
due to their potential use. Their absence is not
intended to imply that such systems are not vi-
able, only that none are currently in use.

A-100.2. DELETIONS FROM THE FIRST
EDITION. Concept E2 was deleted from this
revision. It does not meet the permanent foun-

dation criteria outlined .in section 100-1.C.
Specifically concrete footings are required for
all foundation systems. It has been left in this
Appendix but crossed out as a reminder to field
officers of its inability to perform to the stan-
dard of this document.

A-100.3. LOADS THAT GOVERN. In
many cases, the wind forces govern over seis-
mic inertia forces in the design of foundation
systems for manufactured homes. However,
there are high seismic activity. areas where
seismic inertia forces control over wind. The
detailing of some systems is better suited to

* regions with such high seismic activity. The

selection of systems suitable for use in high
seismic regions is based upon complete conti-
puity in the connections between the super-
structure and the foundation (and aii its parts).

A-1004. ECONOMIC FACTORS. = Eco-
nomics are not addressed in identifying the re-
gional applicability of the different systems.
Some systems would become economically
unfeasible in regions with higher wind loads
due to the size and depth required for their
elements to provide anchorage. It is assumed
that those who use this handbook as a design
tool will discover the economic limitations of
specific foundation systems on a case by case
basis. ' S

A-100.5. SELECTION TABLE. The table
immediately following can be used to select
appropriate foundation types for sites with
special requirements.




FOUNDATIO

Tabie A -1

N SELECTION TABLE

Foundation Type

High Wind Zone

Engineering Design

Required

Seismic Zone

Frost

AlL

Some

None

Yes

No

Maybe

All

Some

None

Zone

C1

Reinforced ma-
sonry piers
w/wire tie-downs
& diagonal tie

X

X

X

C2

JReinforced ma-

SOnry or concrete |

piers

C3
Isolated deep
* {piers o

c4
- [Mat slab
w/isolated piers

El

~ |Reinforced pe-

rimeter wall, un-
. |reinforced piers -
at chassis

DELETED
See E8

E3

Reinforced ma- .

sonry-or concrete

perimeter walls &
iers




Foundation Type

High Wind Zone

Engineering Design

Required

Seismic Zone

Frost
Zone

All

Some

None

Yes

No

Maybe

All

Some

None

E4

Reinforced pe-
rimeter walls &
piers
w/ltransverse
footings

X

ES

Reinforced pe-
rimeter basement
wall w/transverse
steel girders

E6

Perimeter grade
beam on deep
piers
w/transverse steel
girders

E7

Reinforced con-
crete perimeter
wall w/transverse’
|stee] girders

»

ES8

|Treated wood.
perimeter wall.on
concrete footing
wiunanchored
metal pier




FOUNDATION TYPE SYSTEM NUMBER

Reinforced masonry or treated wood _ i
— | GCEI

SUPERSTRUCTURE TYPE
Chassis or chassis and wall supported single & multi-wide

PLYWOOD™ PLYWOOD"
o
41  _ TREATED
L : 2 X 6 WOOD
‘ CHASSIS = PLATE 3
CHASSIS BEAM TREATED 2 x8 CHAS ANCHOR BOLT :
: WOOD PLATE : :
ANGHOR BOLT REINFORCING BAR - :
bulnsns L) TS
& CONCRETE BLOCK 6" CONCRETE BLOCK
I \REINFORCING BAR - P
Al P2 #4 REINFORCING Ll FE s 5 w4 REINFORCING
BARS .

BARS :
12— _ ' 12
CHASSIS BEAM EXTENDS CHASSIS BEAM STOPS
TO FOUNDATION WALL SHORT OF FOUNDATION WALL

END TRANSVERSE FOUNDATION SHEAR WALLS

TBANSVEF{SE INTERIOR FOUNDATION SHEAR WALLS
- DIAGONAL STEEL STRAPS

GALVANIZED STEEL STRAP DIAGONALS

BOLTS

- 2 X FLOOR JOIST
PLYWOOD* ( '
TREATED — P T
2 X 6 WOOD LY FOUNDATION WALL
PLATE e /N FOOTING T
CHASSIS D TAKE-UP REEL NTREATED 2 X SILL 2 #4
BEAM ~——u] ) TENSIONING DEVICE REINFORGING ElNFOHC!NG
ANCHOR| POCKET IN S - ' " BARS: BAR
BOLT— DLl @ CHASSIS BOLTED CONNECTION TO FLOOR JOIST
REINFORCING RNy BEAM 2 X FLOOR JOIST .
BAR TREATED CHASSIS BEAM TREATED 2 X DIAGONAL
2 X 6 BEARING f MEMBERS
TSI, A& ey PLATE \\
6" CONCRETE _ 7 . ANCHOR
BLOCK BOLTS
T . i
— TREATED
5 w4 FOUNDATION WALL—¢ TREATED,
REINFORCING FOOTING :
BARS 7 REINFORCING
PLYWOOD CONNECTOR TO 2 ¥4 STEEL ANGLE BOLT TO BAR
FOUNDATION WALL REINFORCING DIAGONAL AND FOUNDATION
BARS DIAGONAL WOOD MEMBERS

" SEE APPENDIX C FOR PLYWOOD NAILING REQUIREMENTS



FOUNDATION TYPE SYSTEM

Reinforced masenry piers w/ wire tie downs and diagonal tie NUMBER
SUPERSTRUCTURE TYPE : ( '1
Chassis supported single-wide 7

SINGLE-WIDE

FACE OF EXTERIOR END WALL

o MAX t — —T 7 CONCRETE FOOTING

et L e~ MASONRY PIER

[~ DIAGONAL WIRE TIE

[ —t+—— DIAGONAL WIRE TIE
(LONGITUDINAL SLIDING
RESISTANCE( (An)

FOUNDATION PLAN

REINFORCED STRAP SUPPORT POINTS

VERTICAL TIE-DOWN STRAPS
OVERTURNING RESISTANCE (Ay)

DIAGONAL WIRE TIE (TRANSVERSE SLIDING
RESISTANCE) (A) .

WIRE TIE DOWN
IASONRY PIER

CONCRETE FOOTING (Arg)

ANCHOR DESIGN AND CAPACITY
BASED ON SOIL TYPE (Ay)

NOTE: TYPICAL STEEL TIE-DOWN STRAP: 1/32* X 1-1/4"
“MINIMUM BREAKING TENSION STRENGTH = 4750 LB (ULTIMATE LOAD)
(ASTM D3953-83) OR
FEDERAL QQ-S-781G



FOUNDATION TYPE

- Reinforced masonry piers w/ wire tie downs and diagonal tie

SYSTEM
NUMBER

SUPERSTRUCTURE TYPE
Chassis suppotied single-wide

C1

2 MAX. VERTICAL TIE-DOWN STRAP \
—_—————
STRAP CENGTH -_\'7 SUPERSTRUCTURE
DETERMINED +H .
WIRE TIE DOWN - BY NUMBER | _h:\\ N CHASSIS BEAM  —ocaren crung
o s T e
MASONRY PIER P TO SATISEY . NON-BEARING
GROUTED SOLID . REQD A, : EVNCLOSURE Ag%l:lon
NON-BEARING ¢, { O' : ALL 5
ENCLOSURE 5 g
&% ANCHOR BOLT § %ﬁ MASONRY PIER
S GROUTED SOLID
CONCRETE FOOTING
- CONCRETE FOOTING
CONCRETE "DEAD MAN" 8 MIN.
ANCHOBING DEVICE — {USE WITHDRAWAL RESISTANCE
3/4* GALVANIZED ~]~-.. FORPIERSTO FIND SIZE) ..t
STEEL ROD " SEETABLE C-2 —'_‘—'—-.. T ™
L INAPPENDIXC
END WALL SIiDE WALL ALTERNATE CHASSIS
' ' TO STRAPS
AROUND UNIT

C1

TABLES

Use single-wide Type C for required footing areas {Agg).
Use single-wide Type C1 for vertical anchorage (Ay).
Use singie-wide Type C, E, | for transverse and Iongltudlnal slrdlng anchorage (An).

REGIONAL APPL[CATIONS

1. Requires installation by qualified installers.

2. Not suitable for high wind conditions and seismic Ay 2 0.3. Requires design by registéred engineer.
3. Not suitable for high frost penet‘ra-tion depth.

NOTES

1. Anchoring device is a 3/4" diameter hot dipped galvanized steel rod embedded into a block of concrete.
Refer to Appendix B and C for concrete block size and depth. ‘

2. Capacity of diagonal wires is most effective when located at manufactured home end and
interior transverse shear walls which shouid align with chassis beam pier locations.

3. Guidance for design of transverse and iongitudinal x-bracing Optibns to resist sliding is found in Figures 6-4
and 6-10 and Figures 6-6 and 6-11 respectively. Requires design and detailing by a registered engineer.

4. Screw-in-ground anchors are not permitted as permanent foundation anchorage.




FOUNDATION TYPE
Reinforced masonry or concrete piers

SYSTEM
NUMBER

SUPERSTRUCTURE TYPE
Chassis supported single- and multi-wide

C2

FOOTING

SINGLE-WIDE MULTI-WIDE
MARRIAGE WALL PIER LOCATED @POSTS
END S ARE TYP! . (CONGENTRATED LOADS) TO ACCOMMODATE
RN Fouusg%%r:’ OPENINGS IN MARRIAGE WALL OR SUFPORT
y ‘SHEAR WALLS (Ar) OF CONTINUOQUS MARRIAGE WALL.
i -—‘ M b . Py
CHASSIS i . EXTERIOR
REINFORCED

NONBEARING i:

BUILDING SECTION

MASONFN\
ENCLOSURE PIERS }
WALL — it CONCRETE
i ¥ FOOTING
POTENTIAL i TYPICAL
LONGITUDINAL
TRANSVERSE | /X—BRACING
SLIDING i TORESIST _
- "ANCHORAGE (Ah) i 3 LONGITUDINAL
SHEAR WALLS i SLIDING (An)
SPACED AS
REQUIRED. |
TYPES SHOWN 2 2 —
i —
ON PAGE A-4. INTERIOR REINFORCED
_ MASONRY PIERS
FOUNDATION PLAN FOUNDATION PLAN
REINFORCED
MASONRY

PIER

CONCRETE FOOTING

BUILDING SECTION

;| POTENTIAL

TRANSVERSE
SLIDING
ANCHORAGE
(An) WITH
VERTICAL
X-BRACING
PLANES

it SPACED AS

REQUIRED




FOUNDATION TYPE ' SYSTEM
Reinforced masonry or concrete piers . NUMBER
SUPERSTRUCTURE TYPE ( ‘ 2
Chassis-supported single- and multi-wide o

NON-BEARING
ENCLOSURE

CHASSIS

BEAM—¥ .

" ANCHOR BOLT
W/STEEL CLIP
ANGLE

REINFORCED
MASONRY

TRANSVERSE :
WALL :

PIER

L ‘i CONCRETE FOOTING —— &
/ “““““ ’ 8" MINIMUM DEPTH ;
CONCRETE FOOTING—"- — .
8" MINIMUM DEPTH MINIMUM LAP TO DEVELOP TRANSFER
OF UPLIFT EORCES
' TRANSVERSE .. EXTERIORANDINTERIOR = . MARRIAGE WALL PIER
FOUNDATION CHASSIS PIERS : ' : T

SHEAR WALL

TABLES

Use C tables for required effective footing area (Atg) for single-wide and multi-wide units.
Use Cnw tables if there are no marriage wall piers. . '

Use C tables for vertical anchorage (Ay).

Use C, E, | tables for transverse and longitudinal sliding anchorage (Ap) for
single-wide and multi-wide units.

HEGIONAL APPLICATIONS

1. Su_itable er all's'éi_srhic zo_neé with proper footing size and depth.

2. Suitable for ali wind regions with proper footing size and depth.

3. Suitable in areas withj high frost penetration with proper footing depth.
NOTES - B |

1. Chassis may be anchored to resist overturning and uplift either with anchor bolt with clamps, as pictured, or weld plates
as shown in system C3.

2. Horizontal sliding in the transverse direction can be resisted by foundation shear walls as shown, or alternately
by several x-bracing options shown in Figures 6-4 and 6-10. :

3. Horizontal sliding in the longitudinal direction is best accommodated with pairs of x-bracing
as shown in Figures 6-6 and 6-11.

4. Design details for items 2 and 3 shall be prepared by a registered engineer.




FOUNDATION TYPE SYSTEM
. Isolated deep piers NUMBER
SUPERSTRUCTURE TYPE

Chassis supported single- and multi-wide

C3

SINGLE-WIDE MULTI-WIDE
MARRIAGE WALL PIER LOCATED @POSTS
(CONCENTRATED LOADS) TGO ACCOMMODATE
OPENINGS IN MARRIAGE WALL OR SUPPORT
OF CONTINUQUS MARRIAGE WALL.
o I r L - Y
i _\ T
i NON-BEARING
:-"— ENCLOSURE
REINFORCED
o / CONCRETE -‘_‘_‘_h"""‘"-l-r\ o farn)
0 — . 1 Ly L b=r
: i PIER i ;
S P
$ OL T f) l:'\ Fan)
FOUNDATION PLAN FOUNDATION PLAN

NON BEARING

CONCRETE
PIER

- BUILDING SECTION

e W — —
* ‘W_HEINFORCED ;

BUILDING SECTION




FOUNDATION TYPE | SYSTEM
Isolated deep piers ! NUMBER
SUPERSTRUCTURE TYPE : ' | C 3
Chassis supported single- and multi-wide ' 3

NON-BEARING -

i ENCLOSURE N
/ : i STEEL BASE

STEEL BASEPLATE | =4—— PLATE

P . ANCHOR BOLTS
ANCHORBOLT | | !

REINFORCED
. CONCRETE PIER
REINFCRCED CONCRETE ) .
PIER
TRANSVERSE EXTERIOR AND INTERIOR MARRIAGE WALL PIER
END CHASSIS CHASSIS PIERS

PIER

C3

TABLES

Use C tables for required effective footing area {Axng) for singie-wide and multi-wide units.
Use Cnw tables if there are no marriage wall piers.
Use C tables for vertical anchorage (Ay)-
Use C, E, I tables fortransverse and longitudinal sliding anchorage (A ) for
single-wide and multi-wide units. C

REGIONAL APPLICATIONS

1. Suitable in permafrost conditions with non-insulated side enclosures.
2. Suitable in any wind or seismic regton with proper design. '
3. Suitable in areas with high frost penetration with proper footing depth.

4. Design of piers by registered architect or engineer required in allcases. Piers to resist horizontal sliding
in transverse and longitudinal directions (An) by bending resistance and interaction with the soil.

ACCEPTABLE ALTERNATIVES

1. Chassis may be anchored either with weld plate as pictured, or anchor bolts with clamps as in system C2.
as shown in system C3. i :




' SYSTEM

FOUNDATION TYPE

Mat slab w/ isolated piers NUMBER
SUPERSTRUCTURE TYPE C 4
Chassis supported single-wide

SINGLE-WIDE
T} g~ L )
' : NON-BEARING
™% ENCLOSURE
{_— REINFORCED
& T CONCRETE
=T \.Jﬂ: . PIER
Sp - . REINFORCED CONCRETE
i sLAB
Fany
7 L7 vy
FOUNDATION PLAN
NON-BEARING

ENCLOSURE

REINFORCED
CONCRETE SLAB

A REINFORCED
CONCRETE
PIER

BUILDING SECTION




FOUNDATION TYPE ' ' T [ svsTeM
Mat slab w/ isolated piers o NUMBER
SUPERSTRUCTURE TYPE - S C 4
Chassis supported single-wide . _ B J .

. NON-BEARING

/ ENCLOSURE =~ ™'

STEEL BASE PLATE
ANCHOR BOLT

S
\\’\:, N RE[NFORCEDf

CONCRETE
SLAB
REINFORCED CONCREFE
PIER
TRANSVERSE | 'EXTERIOR CHASSIS PIER
END CHASSIS
PIER

Cc4

TABLES

Use C tables for required effective footing area (Ang) for single-wide and multi-wide units.
Use Cnw tables if there are no marriage wall p:ers
Use C tables for vertical anchorage (Ay).
Use C, E, | tables for transverse and longitudinal sliding anchorage {An) for
smgle—w:de and muiti-wide umts

REGIONAL APPLICATIONS

1. Useful in poor soil conditions with proper design by registered architect or engineer.
2. Suitable in any wind or seismi¢ region with proper design. _
3. Suitable in areas with high frost penetration with proper footing depth.

4. Design by registered architect or ehgineer required in allcases.

ACCEPTABLE ALTERNATIVES

*i Chassis may be anchored elther with weld plate as pictured, or anchor bolts with clamps
as in'system C2.




FOUNDATION TYPE - SYSTEM
Reinforced perimeter wall, unreinforced piers at chassis NUMBER
SUPERSTRUCTURE TYPE ' E 1
Extetior anchored, chassis supported single- and multi-wide
SINGLE-WIDE MULTI-WIDE
POTENTIAL TRANSVERSE SLIDING ANCHORAGE
END WALLS ARE TYPICALLY. {An) WITH VERTIGAL X-BRACING PLANES SPACED
TRANSYERSE SHEAR WALLS {Ar] AS REQUIRED : USUAL TYPICAL
/ - ' . R LONGITUDINAL
; T i SLIDING ANCHORAGE
i {An) AT EXTERIOR
i REINFORCED SHEAR WALLS
MASCNRY . -
WALL
{ - REINFORCED
—CONCRETE ——»
! FOOTING
Sp
: MARRIAGEWALL PIERLOCATED ~ / ~ = "\ ”
@ POSTS (CONCENTRATED LOADS) /- ;
TO ACCOMMODATE OPENINGS IN POTENTIAL TRANSVERSE SLIDING
MARRIAGE WALL OR SUPPORT OF ANCHORAGE (An) SHEAR WALLS SPACED AS
S REQUIRED. TYPES SHOWN ON PAGE A-4.
CONTINUOUS MARRIAGE WALL.
FOUNDATION PLAN FOUNDATION PLAN

REINFORCED
MASONRY
WALL

REINFORCED
CONCRETE
FOQOTING

MASONRY ’ o A o d
PIER .

. CONCRETE .
BUILDING SECTION FOOTING BUILDING SECTION

A-13




FOUNDATION TYPE 7 SYSTEM
Reinforced perimeter wall, unreinforced piers at chassis ) NUMBER

- SUPERSTRUCTURE TYPE o ' E 1
Exterior anchored, chassis supported single- and multi-wide h

ANCHOR BOLT
TREATED WOOD PLATE
S .

=

TREATED WOOD PLATE——___

ANCHOR BOLT
W/STEEL CLIP

TREATED SHIM

ANGLE P MASONRY
PIER
REMNFORCED :
MASONRY
WALL
CONCRETE FOOTING — ' -
RE!NFORCED/
CONCRETE
FOOTING
END TRANSVERSE = LONGITUDINAL =~ CHASSISPIER  MARRIAGE WALL PIER
FOUNDATION _ FOUNDATION - :

SHEAR WALL .~ SHEAR WALL

| BN N

'TABLE‘"&

Use type E, | tables for required effective footing area (Ayg) for single-wide or multi-wide units.
Use type E tables for vertical anchorage (Ay) for single and multi-wide units.
Use type C, £, | tables for transverse and longitudinal sliding anchorage (A p) for single-wide and multl-Wlde units.

R:ZEIONAL APPLICATIONS

1. Reguires solid concrete or fully groﬁted block and suf ficient depth in coa_t_stal regions with wind speed (V) greater than 80 mph.
2. Not recommehded in seismic areas Ay ='(.J 3or0.4 u.nless use reinforced piers. ’

3. Suitable in areas wsth high frost penetratlon with proper footing depth

4. Suitable for most "normal“ soil condmons

ACCEPTAELE ALTERNATIVES

1. Treated wood perimeter wall anchored to concrete spread footing.

NOTES

1. Horizontal sliding in the transverse direction can be resisted by foundation shear walls as shown in plan,
or alternately by several x-bracing options shown in Figures 6-4 and 6-10. -

2. Horizontal siiding in the longitudinal direction is best accommodated by the exterior walls as shear walls.

3. Design details for item 1 shall be prepared by a registered engineer.




FOUNDATION TYPE SYSTEM
Treated wood perimeter wall on gravel, unanchored metal piers . NUMBER

SUPERSTRUCTURE TYPE E 2
Exterior anchored, chassis supported single- and multi-wide

SINGLE-WIDE - MULTI-WIDE

i

ADJUSTABLE
STEEL PIER

ot W}

FOUNDATION WALL

%}

FOUNDATION PLAN FOUNDATION PLAN

TREATED WOCD
+ FOUNDATION WA

ADJUSTABLE
STEEL PIER

BUWILDING SECTION

BUILDING SECTION

SYSTEM CANNOT BE USED-NOT A PERMANENT FOUNDATION

A-15




FOUNDATION TYPE SYSTEM
Treated wood perimeter wall on gravel, unanchored metal piers NUMBER

 SUPERSTRUCTURE TYPE R E 2
Chassis supported single- and multi-wide . :

4 X 4 BLOCKING

CHASSIS

‘ADJUSTABLE
STEEL PIER

FOOTING

END TRANSVERSE TUDINAL CHASSIS PIER MARRIAGE WALL
FOUNDATION .

SHEAR WALL SHEAR W

E2

TABLES

Use type E tables for required effective fboting area {
horizontal sliding anchorage (A1) in the transvers
directions for single and multi-wide units.

REGIONAL APPLICATIONS

1. Not suitable in high wind areas. Consultables for exact fimitations.

2. Not suitable_ in seisrﬁic areas wher A,=030r04

3. Suitable in areas with high frosifenetration with proper footing depth.
4. Not recommended in areas high-termite action unless wood is pressure t_reatéd.

5. Below-grade fasteners st be stainless steel.

SYSTEM CANNOT BE USED-NOT A PERMANENT FOUNDATION

A-16




FOUNDATION TYPE : SYSTEM
Reinforced masonry or concrete perimeter wails and piets : NUMBER
SUPERSTRUCTURE TYPE ' ' ‘ E 3
Exterior and chassis anchored single- or multi-wide

SINGLE-WIDE MULTI-WIDE
L : POTENTIAL TRANSVERSE SLIDING ANCHORAGE (Az)
. END WALLS ARE TYPICAL WITH VERTICAL X-BRACING PLANES SPACED
TRANSVERSE SHEAR WALL {Ap) AS REQUIRED N o ,
J : HEINFORChI\- — : : ;
! MASONRY ; S | USUAL TYRIGAL
: WAL ™| _ ]} LONGITUDINAL
; Co | SLIDING (Ap) AT
i REINFORCED | , :
% —CONCRETE ~—w! i | I CRIOR SHEAR
: FOOTING |11 | [ - N
REINFORCED —+—%el §
MASONRY 1| :
~ PIER / : Sp
"\ CONCRETE s W s
FOOTING = _ ¥

MARRIAGE WALL PIER LOCATED /

- POTENTIAL TRANSVERSE SLIDIN
@ POSTS (CONCENTRATED LOADS) (AOJSHE:R W ALL?;%A%'.EES JoNG
TO ACCOMMODATE OPENINGS IN REQUIRED. TYPES SHOWN ON PAGE A4,
MARRIAGE WALL OR SUPPORT OF -
_ CONTINUOUS MARRIAGE WALL. .
FOUNDATION PLAN FOUNDATION PLAN

_ REINFORCED
MASONRY

REINFORCED
MASONRY
PIER

CONCRETE
BUILDING SECTION FOOTING . BUILDING SECTION




- FOUNDATION TYPE
Reinforced masonry or concrete perimeter walls and piers

SUPERSTRUCTURE TYPE - E 3
Exterior and chassis anchored single- and multi-wide . :

SYSTEM
NUMBER

CHASSIS

ANCHOR BOLT BEAM

TREATED WOOD PLATE.

ANCHOH BOLT W/ STEEL
CLIP ANGLE :

REINFORCED
MASONRY
_ PIER

ANCHOR BOLT
W/STEEL CLIP.
ANGLE

REINFORCED -
_MASONRY

WALL B
i\ /‘_W 8 CONCRETE FOOTING
REINFORCED S
: UNREINFORCED
CONCRETE :
. MASONRY :
FOOTING_. . o _ S - _ PIER
END TRANSVERSE L_ONG]TUDKNAL ' CHASSIS PIER MARRIAGE WALL PIER
FOUNDATION * . FOUNDATION ' :

SHEARWALL . SHEAR WALL

E3

TABLES

Use type E, | tables for required effective footing area (Ang) for single-wide and muiti-wide units.
For vertical anchorage (A,) for single-wide units use Type E3 table.
For vertical anchorage (A,) for muiti-wide unrts use Type E and apply magnitude at exterior pier, and
also to interior pier.
Use type C, E, | tables for transverse and longitudinal sliding anchorage (A ) for single-wide and mulfi-wide units.

REGIONAL APPLICATIONS .

1. Suitable in all wind and seismic regions under “normat" soil conditions. Remforced piers reqmred
for seismic areas Avw= 0.3 and 0.4.

2. Suitable in areas with high frost penetration.

ACCEPTABLE ALTERNATIVES

1. Chassis beam may be anchored w:th weld piates as pictured in system CS

NOTES
1. Anchor bolts and clip angles are requi'red at interior and exterior piers.
2. Horizontal sliding in the longitudinal difect_jon is best accommodated by the exterior walls as shear walls.

3. Horizontal sfiding in the transverse direction can be resisted by foundation shear walls as shown, or altemately
by several x-bracing options shown in Figures 6-4 and 6-10.




FOUNDATION TYPE
Reinforced masonry perimeter walls and piers w/transverse footings

SYSTEM
NUMBER

SUPERSTRUCTURE TYPE E 4
Chassis supported single-wide L .
SINGLE-WIDE
END WALLS ARE TYPICAL
TRANSVERSE SHEAR WALLS (Ag)
{  POTENTIAL TRANSVERSE SLIDING ANCHORAGE (An)
INF v _ - i _~ WITH VERTICAL X-BRACING PLANES SPACED
ﬁ,iﬂ_ ORGED MASONR |1 AS REQUIRED
REINFORCED MASONRY — 3 £ .+
PIER ' o

. . Sp
USUAL TYPICAL
LONGITUDINAL -
g%:?ogrguan ‘ X POTENTIAL TRANSVERSE SLIDING
WALLS : . -, ANCHORAGE (Ar,) SHEAR WALLS SPACED AS

REQUIRED. TYPES SHOWN ON PAGE A,
FOUNDA_TION PLAN
REINFORCED
REINFORCED MASONRY
MASONRY

PIER

WALL

REINFORCED
CONCRETE
FOOTING




FOUNDATION TYPE SYSTEM
Reinforced masonry perimeter walls and piers witransverse footings NUMBER

SUPERSTRUCTURE TYPE : . E 4
Chassis supported single—wide

TREATED WOOD PLAT
ANCHOR BOLT

CHASSIS BEAM

ANCHOR BOLT
W/STEEL CLIP
ANGLE

STEEL BASE PLATE
ANCHOR BOLTS

REINFORCED

REINFORCED MASONRY

MASONRY e O %
CWALL i & PIER
~ REINFORGED
CONCRETE
REINFORCED FOOTING
CONGRETE
FOOTING
END TRANSVERSE LONGITUDINAL CHASSIS PIER
FOUNDATION FOUNDATION
SHEAR WALL SHEAR WALL

TABLES
Use type E, | tables for required effective footing area {Ang) for single-wide units.

For vertical anchorage (Av} for single-wide units use Tvpe E table.
Use type C, E, | tables for transverse and longitudinal sliding anchorage {A ) for single-wide units.

REGIONAL APPLICATIONS

1. Suitable in all wind and seismic zones under "normal” soil conditions. Reinforced piers required
for seismic areas with Ay=0.3 and 0.4.

2. Suitable in problem soils with proper design by registered a_rchiteci or engineer.
3. Suitable in areas with high frost penetration with proper footing depth.
ACCEPTABLE ALTERNATIVES

1. Continuous longitudinal footings at piers.
2. Anchor bolts with clamps instead of weid plates.
NOTES . '

1. Steel base plate optional. if used to provide an additional factor of safety,
use Ay divided by 2 to determine the footing size and reinforcing for withdrawal capacity.

2. Horizontal sliding in the longitudinal direction is best accommodated by the exterior walls as shear walls.

3. Horizontal sliding in the transverse direction can be resisted by foundation shear walls as shown, o altemately
by several x-bracing options shown in Figures 6-4 and 8-10.




FOUNDATION TYPE SYSTEM
Reinforced concrete perimeter foundation wall w/ transverse steel girders : NUMBER

SUPERSTRUCTURE TYPE E 5
Exterior and chassis ancht_:red mulii-wide '

MULTI-WIDE

STEEL GIRDER

- ~REINFORCED
CONCRETE

/ T J WALL
o _ i |1} REINFORCED
: T MASONRY

' 2L ] I PIER
jl;—..-.........._._._.gf..._._._._._it i

HAE REINFORCED
Sp L CONCRETE
T—— i FOOTING
; M STEEL POST
% 2 Z ? (o
POTENTIAL TRANSYERSE SLIDING
ANCHORAGE (An) SHEAR WALLS
SPACED AS REQUIRED.
FOUNDATION PLAN
~ STEEL POST
REINFORCED
CONCRETE
WALL
; - STEEL GIRDER
3 c%% ~REINFORCED
REINFORCED CONCRETE
CONCRETE PIER
FCOTING :
BUILDING SECTION




FOUNDATION TYPE | SYSTEM
Reinforced concrete perimeter foundation wall witransvesse steel girders NUMSER
SUPERSTRUCTURE TYPE - - E5
Exterior and chassis anchored multi-wide
CHASSIS CHASSIS
BRAM TREATED BEAN STEEL POST,
\ WOOD PLATE -
-------------- ‘ : SHIM PLATE —pr=——r=—
d .- OR STEEL FLOOR OF UNIT
,,,,,,,,,, STEEL BASE STEEL BEARING
PLATE T GIRDER I A3 PLATE
> | CHASSIS BEAM
ANCHOR BOLTE” BIEEL BASE i
Py v ANCHOR BOLT- Tl ALT: STEEL BASE
_ S PILASTER @ REQUIRED PLATE WELDED
REINFORCED 2 REINFORCED SPACING T BEAM FLANGE
Gaeere . B el o g,
;  PIER CONCRETE TRANSVERSE
) . N§ BLOCK FOUNDATION SHEAR
REINFORCED _ gg’ﬁ'ggg%n WALL WALL.
CONCRETE . EOOTG,
FOOTING
END TRANSVERSE . LONGITUDINAL ) ‘MARRIAGE INTERIOR

FOUNDATION FOUNDATION ' WALL PIER SHEAR WALL
SHEAR WALL SHEAR WALL . .

E5
TABLES

Use multi-wide type ES tables for required effective pier footing area {(Ang)
and exterior wall footing width{Agg).

Use multi-wide type E tables for vertical anchorage (A4). _ _

Use multi-wide type C, E, 1 tables for horizontal anchorage {Ap) due to sliding in the
transverse end longitudinal direction.

REGIONAL APPLICATIONS

1. Suitable in high wind and seismic regions under *nofmal” soil conditions.

2. Suitable in areas with high frost penetration with proper footing depth.

ACCEPTABLE ALTERNATIVES

1. Reinforced c_o'ncrete block acceptable_tﬁough coursing may be dif ficult to resolve.

NOTES
1. Horizontal sliding in the tongitudinal direction is best accommodated at the exterior foundation walls.

2. Horizontal sliding in the transverse direction is best handled by reinforced poured concrete or
concrete block shear walls @ end of unit and at interior locations as required. See details above.

3. Transverse girders to be designed by licensed professional.




FOUNDATION TYPE [ SYSTEM
Perimeter concrete grade beam on deep piers w/ transverse steel girders : NUMEE
SUPERSTRUCTURE TYPE S E 6
Chassis supported multi-wide '

MULTI-WIDE

q . - ]

g

| 1 STEEL GIRDER

D

REINFORCED CONCRETE
Sp : GRADE BEAM

s . .
 — REINFORGED CONCRETE

FOUNDATION PLAN

REINFORCED CONCRETE
GRADE BEAM

STEEL GIRDER Sl —

B " "
REINFORCED CONCRETE . | N :
PIER ool . i

BUILDING SECTION




FOUNDATION TYPE SYaTEM
Perimeter concrete grade beam or: deep piers w/ transverse steel girders - | NUMBER

SUPERSTRUCTURE TYPE o 'E 6
Chassis supporied multi-wide :

. CHASSIS BEAM
CHASSIS ANCHOR 80U :
BEAM 4 X 4 BLOCKING

oo M TREATED SHIM

_ ANCHOR BOLT

W/ STEEL GLIP ANGLE i} 4 J ;

: -+———F STEEL GIRDER—™ .

REINFORCED CONCRETE ey

E GRADE BEAM = \ TREATED SHIM / e

il $5%—— REINFORCED ————H-1 | % 1| ;

P! I CONCRETE PIER H 1 REINFORCED S 1 :

i _,__\; g A CONCRETE PIER oy ;

QoL : IR A ?

END TRANSVERSE : ‘ LONGITUDINAL MARRIAGE I
FOUNDATION : : FOUNDATION . WALL PIER

SHEAR WALL . SHEAR WALL

Use multi-wide type ES tables for required effective pier footing area (Axng)
and exterior wall footing width(Agg).

Use multi-wide type E tables tor vertical anchorage (Ay).

Use multi-wide type C, E, | tables for horizontal anchorage (Ar) due to sliding in the
transverse and longitudinal direction.

REGIONAL APPLICATIONS

1. Suitable in high wind and seismic zones with proper design. '

2. Suitable in high frost areas with proper location or design of bottom of grade beam.

NOTES |

1. Requires design by registered architect or engineer in all cases.

2. Horizontal sliding anchorage (Ay) in the longitudinal direction is .
best accommodated at exterior grade beams with moment transfer
to the deep piers and lateral soil beanng:

3. Horizontal sliding anchorage {Ax) in the transverse direction is
best accommodated by transier of the sliding force to the steel glrders
to steel base plates (instead of treated shim) and then to the deep piers in
bending and lateral soil bearing.



FOUNDATION TYPE
Reinforced masonry perimeter basement wall w/ transverse steel girders

SYSTEM
NUMBER

SUPERSTRUCTURE TYPE
Exterior and chassis anchored multi-wide

E7

MULTI-WIDE
------ 18 T 1<y
. . : : — STEEL COLUMN
e | —
conore ([T T T T T f=\ronce
s i FOOTING
PILASTER 1 Sp g
REINFORCED ! o -~ —]
CONCRETE 3 T T A . : STEEL BEAM
FOOTING ——- ) : \
REINFORCED
MASONRY
WALL
FOUNDATION PLAN
REINFORCED STEEL POST
MASONRY
WALL \%
) . ¢
REINFORCED ; _ —tr STEEL BEAM
CONCRETE it - — 1 STEEL COLUMN
FOOTING R ey i . ..g%@a ‘ X
REINFORCED CONCRETE
REINFORCED CONCRETE SLAB . -

BUILDING SECTION

FOOTING




FOUNDATION TYFE

Reinforced masonry perimeter basement wall w/transverse steel girders

SYSTEM
NUMBER

SUPERSTRUCTURE TYPE EF"}'
Exterior and chassis anchored multi-wide £
. _ ANCHOR BOLT - .
CHASSIS BEAM AND TREATED CHASSIS POST FROK LARGE

STEEL BEARING PLATE  woop BEAM

OPENING I} UNIT

\'\ _________ PLATE \ POST STEEL BEAM
. ANCHOR BOLT W/ BEYOND ,
*” STEEL CLIP ANGLE >  SADD \ ____________
MASONRY WALL el el

PILASTER

REINFORCED
CONCRETE
SLAB

CONCRETE

SLAB

STEEL CN""/""’ﬂ
PLATE s
STEEL —3

GIRDER g
/ :

o

' COMPACTED SPACE COLUMNS
GRAVEL ggwgggfgo AS REQUIRED

REINFORCED CONCRETE ;

FOOTING FOOTING
END TRANSVERSE LONGITUDINAL MARRIAGE MARRIAGE WALL
FOUNDATION FOUNDATION WALL COLUMN ALTESNATE IF
SHEAR WALL SHEAR WALL GIRDER USED
E7
TABLES
Uise multi-wide type E7 tables for required effective pier footing area {Ang) and exierior waif footing width (Ang).

Use multi-wide type E tables for vertical anchorage (A.).
Use multi-wide type C, E, | tables for horizontal anchorage (An) due to shdmg in the transverse end longitudinzi dlrectlon

Multiply (Axg) by allowable soil bearing pressure to
REGIONAL APPLICATIONS

1. Suitable in high wind and seismic regions.
2. Suitable in areas with high frost penetration.

ACCEPTABLE ALTERNATIVES

1. Solid reinfarced céncrete walls.

obtain column load in pounds.

2. Partially reinforced, grouted masonry wall, as required.
3. All-Weather-Wood walls anchored to spread concrete {ooting.
4. All-Weather-Wood walls on gravel base suitable in low wind and low seismic areas.

NOTES

1.
2.

based on local soil conditions. Requires engineered design.

3.

Requires drain ti[é,-granular backfill and moisture-proofing membrane for basement fill.
Requirements for reinforced concrete and masonry walls and Ali-W eather-Wood wall design

Engineering design required if central steel girder desired under marriage wall and below steel transverse beams,

to reduce number of basement columns. Footings will need to be resized as well. Central steel girder may also be
required to carry posts from large openings along marriage wall. See detail above. Use multi-section C tables o obtain
marriage wall post location required effective footing area (Ang). Divide (Ang) by the allowable soil pressure and subtract
the marriage wall pier weight used to obtain the post load in pounds for desrgn of the girder.

. Horizontal sliding anchorage force (Ay) in the longitudinal direction is best accommodated by the exterior longitudinal walls.

. Horizontal sliding anchorage force (Ay) in the transverse direction is best accommodated by the transfer from the chassis
beams anchored and bearing on the perimeter pilasters. The horizontal force thus is resisted by the passive soil pressure.
Engineeting design is required to base design on existing soil conditions,

A-26




FOUNDATION TYPE SYSTEM

Treated wood perimeter wall on conctete fosting w/ unanchored metal pier Co i NUMBER

SUPERSTRUCTURE TYPE ' ' ' _ E 8

Chassis supported single- and multi-wide : . : )
SINGLE-WIDE

MULTI-WIDE

TREATED WOOD
FOUNDATION WALL

A4~ ADJUSTABLE
“Fi||l - STEELPIER

HIT~ concrerE—""
FOOTING

e

—— REINFORCED ——t
CONCRETE
FOOTING

FOUNDATION PLAN

FOUNDATION PLAN

TREATED WQO0D
FOUNDATION WA

ADJUSTABLE
STEEL PIER

CONCRETE FOOTING

REINFORCED
CONCRETE
FOOTING

BUILDING SECTION




FOUNDATION TYPE SYSTEM
Treated wood perimeter wall on concrete footing w/ unanchored metal pier 1 NUMBER

SUPERSTRUCTURE TYPE ' : E 8
Exterior and chassis anchored single- 2nd multi-wide E

4 X 4 BLOCKING
. CHASSIS K

BEAM ————

TREATED WOQD
FOUNDATION WALL

I Fowrdi- F

ANCHOR BOLT - L
REINFORCED
CONCRETE
FOOTING _ : _
END TRANSVERSE LONGITUDINAL CHASSIS PIER MARRIAGE WALL
FOUNDATION FOUNDATION '
SHEAR WALL SHEAR WALL
TREATED WOOD FLATE/
DECORATIVE SIDING —| |
PREFABRICATED
WELDED
TRUSS
COMPACTED

s e CONCRETE :

e ‘ FOOTING — . =
ALTERNATE LONGITUDINAL
TRANSVERSE FOUNDATION
END FOUNDATION SHEAR WALL
SHEAR WALL

ES

TABLES

Use E, | tables for required effective footing area (Ang) tor single and multi-wide units.

Use type E tables for vertical anchorage (A,) for single and multi-wide (2 tie-downs) units.

Use type C, E, | tabies for horizontal sfiding anchorage (An) in the transverse and longitudinai
directions for singie and multi-wide unlts

REG!ONAL APPLICATIONS :

1. Not suitable in high wind areas Consult tables for exact !lmttattons

2. Not suitable in seismic areas where Ay = 0.3 or 0.4,

3. Suitable in areas with high frost penetration with proper footing depth.

4. Not recommended in areas of high termite action uniess wood is pressure treated.
5. Below-grade fasteners must be stainless stesl.

NOTES

1. Horizontal ant_:horage is limited to the perimeter shear walls for lateral and longitudinal sfiding.




APPENDIX B |
FOUNDATION DESIGN LOAD TABLES

'B-100. USE OF THE FOUNDA-
TION DESIGN LOAD TABLES.

B-100.1 GENERAL. The Foundation De-
sign Load Tables provide design values spe-
cific to the four conditions of foundation de-
sign: items A thru D below. Refer to Figure B-
1 for diagrams of anchorage locations designed
- to'resist wind or seismic forces acting on the
structure, and footing size to prevent settle-
ment. Refer to Appendix D for a more detailed
‘derivation of the Foundation Design Load Ta-
bles. The four conditions are:

A. The required footing area based on the
allowable soil bearing capacity under full grav-
ity loading. The footing area is found in the
Required Effective Footing Area Tables - Part
1 (pgs. B-3 to B-32).

B. The required anchorage to prevent up-
lift and overturning (Ay) - Required Vertical

Anchorage Tables - Part 2 (pgs B- 33 to B 42).

-G The required anchorage to prevent
shdmg (Ah) in the transverse direction - Re-

quired Honzontal Anchorage Tables - Part 3
(pgs.B-43 to B-39).

D. The required anchorage to prevent
sliding (Ah) in the longitudinal direction - Re-
quired Horizontal Anchorage Tables - Part 4
(pgs. B-60 to B-84).

B-100.2. REQUIRED EFFECTIVE FOOT-

ING AREA (Aftg). These tables provide the

required effective footing area that will not ex-
ceed the allowable soil bearing capacity under
full gravity loading of dead load plus live load.

B-100.3 REQUIRED VERTICAL AN-
CHORAGE (Av).. : -

'A. The Vertical Anchorage Table pro—

VidFQ ﬂ"lP TPqnifPr" nﬂ{‘hnrngp tn ﬁac;cf “Plet duv

to wind suction and overturning at the perime-

~ ter foundation wall or.pier locations. Refer to
- Figure B-1.°

'B. Assumptlon. Uphft and overtummg is
resisted by anchorage to the plers and/or foun-
dation walls. : ¥

Uplit

Ah

Gvertuming a Sliding
and Upiift

Transverse Direction

Ah .

Sliding .
Longitudinal Direction

Anchorage Locations
Figure B - I




B-100.4 REQUIRED HORIZONTAL AN-
CHORAGE (Ah) IN THE TRANSVERSE
DIRECTION.

A. The Horizontal Anchorage Table pro-
vides the required anchorage to prevent sliding
at the short foundation shear wall locations.
Refer to Figure B-1.

B. Assumption: Sliding is resisted by
anchorage to the short foundation shear walls
and a portion of the dead load.)

- C. Shear walls in the manufactured home
are walls that have been designed and con-
structed by the manufacturer to resist lateral
loads. The home's shear walls transfer lateral
loads to the floor frame.

D. Assumption: Shear walls inside the

unit are reasonably close to the location of

short foundation shear walls for proper load
transfer

INDEX to TABLES i

_ Partl- - Required Efective Footmg Area -
(Aftg)

Single Section C

B-3toB-6 -
Single Section E, I B-7 _
Mutti-section C B-8 to B-16
Muiti-Section Cnw B-17 10 B-20
Multi-Section E, I B-21to B-29
Multi-Section ES, E6 B-30to B-38
Muiti-Section E7 B-39 to B-47

Part 2 - Required Vertical Anchorage - (Av)

Singg ~tionC ~ B-48
Sing: tion C1 B-49..
Single section E B-50

Single-Section E3 B-51

B-100.5 REQUIRED HORIZONTAL AN-
CHORAGE (Ah) IN THE LONGITUDI-

NAL DIRECTION.

A. The Horizontal Anchorage Table pro-
vides the required anchorage to prevent sliding
at the long foundation shear wall locations.
Refer tu Figure B-1. '

B Assumptxon' Slxdmg is resisted by
anchorage to the long foundation shear walls

. and a pomon of the dead load

C. Shear walls in the manufactured ‘home
are walls that have been designed and con-

- structed by the manufacturer to resist lateral
- loads. The home's shear walls transfer lateral

loads to the floor frame.

D. Assumption: Shear walls inside the
unit are reasonably close to the location of long
foundation shear walls for proper load transfer.

in APPENDIX B
Smgle—Sectlon I - B-52
“Multi-Section C B-53 to B-54
- Muiti-Section E - B-55 to B-56
Muiti-SectionE3 . . .. B-57. . .
Multi-Section I B-58 to B-59

Part 3 - Required Horizontal Anchorage -
(Ah) Transverse Direction

Single-Section C, E, T
Multi-Section C, E I

B-60 to B-64
B-65 to B-80

Part 4 - Reqmred Horizontal Anchorage -

(Ah) Longitudinal Direction
Single-Section C, E, I B-81 to B-89
Multi-Section C, E, I B-90 to B-100




Part 1
Requn'ed Effective Footing Area - Aftg

Single-Section C

Required E_ffectivé Footing Area - Aftg (sqft) *

[ Min. Roof: 15 psf . |
Net Seil Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 - 10
100¢ 3.0 35 4.1 4.7 52 6.3
1500 2.0 23 27 3.1 3.5 42
2000 1.5 1.8 2.0 2.3 26 3.2
2500 1.2 14 1.6 19 2.1 25
3600 1.0 1.2 14 1.6 1.7 2.1
3500 1.0 1.0 1.2 1.3 1.5 1.8
4000 1.0 1.0 10 1.2 13 1.6
i Ground Snow: 25 psf ]
Net Soil Pier Spacing (ft) :
Pres (psf) 4 5 6 7 .8 10
1000 3.0 36 4.2 48 -53 6.5
1500 2.6 24 2.8 32 36 43
2000 1.5 1.8 21 24 2.7 32
2500 1.2 id 17 19 2.1 2.6
3000 1.0 1.2 14 1.6 138 22
3500 - L0 1.0 1.2 I.4 1.5 1.9
4000 I.O o 1 c . I '0 1.2 ' 13 1.6
: Ground Snow: 40 psf 1
Net Soil Pier Spacing (ft) ) '
Pres (psf) 4 -5 6 7 g - 10
1000 3.3 39 4.5 32 5.8 7.1
1500 2.2 26 3.0 35 38 4.7
2000 16 2.0 23 26 29 3.6
2500 1.3 16 18 21 23 28
3000 11 £3 .15 17 1.9 24
3500 1.0 - I1 . 13 - 15 1.7 20
4000 1.0 io Lt 13 15 1.8
Ground Snow: 60 psf ' 1
Net Soil- Pier Spacing (f1i- .
Pres (psf) 4 5 % 7 8 10
1600 3.6 4.3 5.0 58 635 7.9
1500 24 29 3a 3.8 43 53
2000 1.8 22 25 19 3.2 4,0
2500 14 1.7 20 23 26 32
3000 12 1.4 17 19 22 26
3500 1.0 1.2 14 1.6 LS 23
4000 1.0 1l 1.3 14 L6 2.0

* Minimum exterior and interior pier area 15 1 O sgft,

B-3

T

O

Single-Section
Width

I I

& 4L
S

| Ground Snow 30 psf & Min. Roof: 20 psf |

Net Soil Pier Spacma (ft)
Pres (psf) 4 5 7 8 10
1000 31 37 4.3 49 55 6.7
1500 2.1 25 - 29 3.3 37 4.5
2000 1.5 1.8 2.1 24 2.7 33
2500 1.2 s 1 7 20 22 27
3000 100 - 12 14 15 1.8 2.2
3500 1.0° 1.1 1.2 1.4 1.6 019
4000 - 10 1.0 1.1 1.2 14 1.7
Ground Snow: 50 psf
Net Soil Pier Spacing (ft)
Pres (psf) 4 5 [ 7 8 10
1000 34 4.1 4.8 55 6.2 7.5
1500 2.3 2.7 3.2 36 4.1 5.0
_ 2000 17 21 24 2.7 3.1 3.8
2500 14 1.6 1.9 22 25 3.0
- 3000 il 14 - 16 1.8 21 25
3500 1012 1.4 1.6 1.8 2.1
4000 - 1.0 . Lo 1.2 14 1.5 ‘1.9
[ B Ground Snow: 70 psf
Net Soil Pier Spacing (ft)
Pres (psf} 4 5 6 7 8 .10
1000 3.8 45 5.3 6.0 6.8 83
1500 25 3.0 35 4.0 45 56
2000 L9 23 2.6 30 34 42
2500 1.5 18 21 24 27 33
3000 13 1.5 1.8 2.0 2.3 2.8
3500 1.1 13 1.5 17 1.9 24
4000 1.0 1.1 1.3 1.5 1.7 2.1




O

Single-Section

Required Effective Footing Area - Aftg (sgft) *

4000 10 1.0 1.2 1.3

|.' Ground Snow: 30 psf & Min. Roof: 20 psf |

Net Soil Pier Spacing (ft}

Pres (psf) 4 5 .6 7 8 10
1000 35 42 4.9 5.6 6.2 7.6
1500 . 23, 28 3.2 3.7 4.2 5.1
2000 1.7 21 24 28 3.1 38
2500 1.4 1.7 1.9 .22 25 31
3000 1.2 i4 1.6 1.9 2.1 25
3500 1.0 12 14 1.6 1.8 2.2
4000 1.0 10 1.2 14 1.6 1.9

* Minimum exterior and interior pier area is 1.0 sqft.

B-4

: Width -
] Ground Snow: 80 psf | [ ' Ground Snow: 90 psf ]
Net Soil - Pier Spacing (ft) Net Soil : Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 8 10
1000 39 47 55 63 71 8.7 1000 41 49 58 - 66 75 9.1
1500 26 3.1 3.7 42 48 5.8 1500 27 33 38 4.4 50 - 61
2000 .. 20 24 238 32 3.6 44 2000 2.0 25 25 33 37 46
2500 16 19 22 2.5 2.9 35 2500 16 .20 23 26 3.0 3.7
3000 13 16 18 21 24 29 3000 1.4 1.6 1.9 2.2 25 3.0
3500 11 1.3 16 1.8 2.0 25 3500 12 1.4 1.6 . 19 2.1 26
4000 1.0 1.2 14 1.6 18 22 4000 1.0 12 1.4 17 1.9 23
Ground Snow: 100 psf
Net Soil Pier Spacing (ft}
Pres (psf) 4 5 6 7 8 10
1000 42 51 60 6.9 7.8 9.6
1500 2.8 34 4.0 46 52 64
2000 21 26 3.0 34 3.9 48
2500 - 17 2.1 24 238 3.1 38
3000 14 1.7 2.0 23 26 32
33500 0 12 15 17 20 22 27
4000 - Bl o130 15 17 19. - 24
. 3 _ Required Effective Footing Area - Aftg (sqft) *
Single-Section _
Width
| Min. Roof: 15 psf | | Ground Snow: 25 psf |
- Net Seil - . ) Pier Spacing (ft) - Net Soil T Pier Spacing (ft
Pres (psf} 4 5 6 7 .8 10 Pres (psf) 4 5 6. 7- 8 10
1000 33 40 . 46 53 59 7.2 1000 34 40 37 54 6.1 74
1500 22 - 26 -3l 35 39 . 48 1500 23 27 31 36 40 49
2000 17 20 23 2.6 30 . 36 2000 17 20 2.4 2.7 30 . 37
. 2500 1.3 1.6 18 21 24 29 ~ 2500° 14 16 1.9 2.2 24 30
3000 11 13 15 1.8 2.0 24 3000 11 13 1.6 18 2.0 2.5
3500 10 11 13 15 17 21 3500 1.0 1.2 1.3 15 17 2.1
15 18

4000 1.0 1.0 1.2 13 15 - 18

| " Ground Snow: 40 f)sf

‘Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 - - 7 8 10
1000 3.7 4.4 5.1 59 66 81
1500 24 29 34 3.9 44 .54
2000 18 0 22 26 29 33 4.1
© 2500 . - 1.5 7 18 241 24 . 27 3.2
3000 12 1.5 1.7 20 22 27
3500 1.0 1.3 1.5 1.7 1.9 2.3

4000 1.0 11 1.3 15 17 2.0




Required Effective Footing Area - Aftg (sqft) *

B Ground Snow: 50 psf ]
Net Soil . Fier Spacing (ft} :
Pres.(psf) 4 5 6 7 3 10
1000 739 46 54 6.2 7.0 8.6
1500 2.6 3.1 3.6 4.1 47 . 57
2000 19 23 27 3.1 35 . 43
2500 1.5 19 2.2 23 28 3.4
3000 13 15 1.8 2.1 2.3 28
3500 1.1 L3 16 18 20 23
4000 1.0 1.2 1.4 16 1.8 2.1
Ground Snow: 70 psf C
Net Soil S ' Pier Spacing (ft) .
Pres (psf) 4 5 6 7 8 10
1000 42 5l 6.0 69 7.8 . 93
1500 2.8 3.4 4.0 45 52 6.4
2000 S o2l 26 3.0 3.4 39 48
2500 1.7 2.0 24 2.8 31 - 38
3000 1.4 L7 20 2.3 2.6 3.2
3500 1.2 13 1.7 2.0 22 - 27
4000 1.1 13 15 17 19 24
Ground Snow: 90 psf B
NetSell - . © 7+ PierSpacing (fty .
Pres {psf) 4 5 ] 7 3 10
1000 46 56 . 66 76 8.5 10.5
1500 31 37 4.4 5.0 57 70
2000 2.3 2.8 33 3.8 43 53
2500 18 22 2.6 3.0 34 42
3000 15 1.9 2.2 2.5 2.8 as
3500 1.3 16 1.9 22 2.4 3.0
4000 1.2 14 1.6 1.9 2.1 26

Required Effective Footing Area - Aftg (sqft) *

B “Min. Roof- 15 psf i

Net Soil Pier Spacing (f1)

Pres (psf) 4 5 6 7 8 10
1600 36 4.4 31 58 66" - B8O
1500 24 29 34 39 44 54
2000 1.8 22 25 29 33 40
2500 1.5 1.7 2.0 23 26 32
3000 12 15 17 19 22 27
3500 1.0 1.2 L5 1.7 19 23
4000 1.0 1.1 1.3 1.5 1.6 20

* Minjram exierior and interior pier area is 1.0 sqgft.

O

Single-Section

{

Width
~ Ground Snow: 60 psf
Net Soil S Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10
1000 40 4.9 5.7 6.6 74 9.1
1500 2.7 33 38 44 49 6.0
2000 20 24 29 33 37, 45
2500 . 16 20 23 26 30 3.6
3000 13 1.6 1.9 22 25 30
3500 12 14 16 19 2.1 26
4000 L0 1.2 1.4 L6 1.8 2.3
[ Ground Snow:: 80 psf 1
Net Soil : - Pier Spacing (ft)
Prespsh) ~ 4 . 3 6 i 8 10
1000 44 5.4 "6.3 7.2 82 100
1500 3.0 36 42 48 54 67
2000 22 27 3l 3.6 4.1 50
2500 ‘1.8 2.1 2.5 29 33 40
3000 L5 1.8 2.1 24 27 3.3
3500, ° 1.3 1.5 18 21 23 29
4000 L1 ‘1.3 16 1.8 20 - 25
_ Ground Snow: 100 psf
Net Soil Pier Spacing (ff),
Pres (psf) 4 5 6 - 7 g 10
1000 438 58 6.9 73 89 110
1500 32 29 4.6 53 £0 7.
2000 24 29 34 39 45 55
2500 19 23 2.7 32 36 4.4
3000 L6 19 23 26 3.0 37
3500 1.4 17 2.0 23 26 31
4000 1.2 1.5 1.7 2.0 22 27
Single-Section

Width
l Ground Snow: 25 psf |
Net Soit - . . Pier Spacing (ft)

- Pres (psf) 4 5 6 7 8 10
1000 37 45 52 6.0 6.7 8.2
1500 25 2.0 35 40 45 55
2000 1.9 22 26 30 3.4 4.1
2500 15 1.8 2.1 2.4 27 33
3000 12 1.5 1.7 20 22 27
3500 L1 13 15 1.7 19 23
4000 10 11 13 1.5 17 2.1




O

Single-Section
- Width

Ground Snow: 30 psf & Min. Roof: 20 psf_|

Required Effective Footing Area - Aftg (sqft) *

I Ground Snow: 40 psf ) |

* Minimum exterior and interior pier area is 1.0 sqft.

B-6

Net Seil ) Pier Spacing (ft) : Net Soil Pier Spacing (ft)
~ Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 -8 10
1600 3.8 46 .54 6.2 6.9 8.5 1000 40 49 57 6.5 74 9.0
1500 25 3.1 - 36 4.1 4.6 57 1500 2.7 32 38 4.4 49 6.0
2000 19 23 2.7 3.1 35 - 4.2 2000 2.0 24 2.9 33 37 4.5
2500 1.5 1.8 22 25 238 34 2500 1.6 1.9 2.3 26 2.9 36
3000 1.3 1.5 1.8 2.1 23 2.8 3000 1.3 1.6 19 22 25 3.0
3500 1.1 1.3 |15 18 20- - 24 3300 1.2 1.4 1.6 19 2.1 2.6
4000 1.0 1.1 1.3 1.5 1.7 2.1 4000 1.0 1.2 14 1.6 1.8 23
_ - Ground Snow: 50 psf { | Ground Snow: 60 psf
“Net Soil - . Pier Spacing (ft) Net Seil : " Pier Spacing (ft)
 Pres (psf) 4 5 6 7 8 10  Pres (psf) 4 5 5 .7 g . 10
1000 © 43 5.1 6.0 6.9 7.8 9.6 1000 4.5 54 6.4 ‘7.3 8.2 10.1
1500 28 34 4.0 4.6 5.2 6.4 1500 30 36 42 4.9 55 6.7
2000 2.1 26 3.0 3.5 39 4.8 2000 - 22 27 3.2 3.6 41 51
2500 1.7 2.1 24 2.8 3.1 3.8 - 2500 1.8 2.2 25 2.9 33 4.0
3000 14 17 2.0 23 26 3.2 3000 1.5 18 2.1 24 27 34
3500 1.2 15 1.7 2.0 2.2 2.7 3500 13 15 1.8 2.1 24 2.9
- 4000 il 1.3 1.5 .7 20 24 4000 1.1 1.4 1.6 1.8 21" 2.5
Ground Snow: 70 psf ] ] : - Ground Snow: 80 psf.
Net Soil i Pier Spacing (ft) : Net Soil i - “Pier Spacing (ft) )
Pres (psf) 4 5 6 7 § 10 Pres (psf) 4 5 6 . 7 g 10
1000 4.7 57 6.7 7.7 8.7 1.7 1000 - 4.9 60 - 70 8.1 9.1 112
1500 31 38 4.5 5.1 587 . 71 1500 33 40 47 54 £1 75
2000 2.3 2.8 33 3.8 43 . .53 . 2000 2.5 3.0 35 4.0 4.6 56
2500 1.9 23 27 31 3.5 4.3 2500 . 20 24 2.8 32 3.6 4.5
3000 16 1.8 22 26 29 3.6 3000 16 2.0 23 2.7 30 . 37
3500 1.3 16 1.9 2.2 2.5 3.0 3500 14 1.7 20 23 26 C 32
4000 1.2 14 1.7 1.9 22 - 27 4000 12 15 1.8 2.0 23 2.8
: Ground Snow: 90 psf [ I . Ground Snow: 100 psf
"Net Soil L Pier Spacing {{t) . Net Sail Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 8 - 10
1000 " 51 6.2 73 - 8.4 9.5 11.7 1000 "33 65 77 8.8 10.0 123
1500 34 4.1 49 56 6.4 78 1500 36 43 5.1 59 6.6 82
2000 2.6 3.1 3.7 4.2 4.8 59 2000 27 3.2 3.8 4.4 5.0 6.1
2500 20 . .25 - 29 34 38 47 2500 2.1 2.6 3.1 3.5 4.0 49
3000 1.7 2.1 24 2.8 32 39 3000 i8 22 2.6 2.9 33 4.1
3500 1.5 1.8 2.1 2.4 2.7 34 3500 1.5 1.9 22 2.5 2.8 35
4000 13 1.6 1.8 2.1 2.4 29 4000 i3 1.6 19 22 25 33




Single-Section E, 1

Required Effective Footing Area - Aftg (sqft) *

Interior Piers : -

Net Soit * Pier Spacing (fi)

Pres (psf) 4 5 6 7 8 10 .

1000 B P A . 22 - 24 2.7 32

1500 . i.1 13 15 16 18 2.1

2000 1.0 10 11 1.2 1.3 16

2300 ‘1.0 1.0 1.0 1.0 14 1.3

3000. L0 10 1.0 1.0 1.0 11

3500 1.0 1.0 1.0 1.0 1.0 Lo
1.0

4000 1.0 1.0 1.0 1.0

" Required Effective Footing Area - Aftg (sqft) *

* Interior Piers :
Net Soil Pier Spacing {ft) o
Pres (psh) -4 5 6. 7 g 10
1000 1.8 21 2.4 27 29 35
1500 - L2 14 16 1.8 20 23
2000 1.0 1.1 1.2 13 15 18
2500 - 10 1.0 10 1.1 12 . 14
3000 10 .10 10 10 1.0 12 -
3500 1.0 10° 10 1.0 1.0 1.0
4000 10 1.0 1.0 1.0 1.0 1.0

Required Effective Footiné Area - Aftg___(sqft) *

Interior Piers

Net Seil Pier Spacing (ft)

Pres (psf) 4 3 6. 7. 8 10
1000 . 2.0 23 26 29 33 39
1500 1.3 1.5 1.7 20 22. 26
2000 - 1.0 1.1 1.3 1.5 16 19
2500 . 1.0 1.0 10 1.2 1.3 1.6
3000 1.0 1.0 1.0 1.0 11 13
3500 1.0 1.0 1.0 1.0 1.0 1.1
4000 10 .10 .10 1.0 1.0 1.0

a
~Single-Section
Width

T

T

I I
4 4
T T
A4

Interior Plers
Long Foundation
Walls (Exterior) B

O

Single-Section
Width

o
Single-Section
_ Width

* Minimum interior pier-area is-1.0 sqft. Minimum exterior fonndation wall footing width is 1-0"; except for 2 16 wide unit
when the snow load is 100 psf and the allowable soil pressure is 1000 psf, use 1'-2".




| Multi-Section C

17

Multi-Section

Width

T
=
T

|
!_

interior Piers

Exterior Piers

Required Effective Footing Area - Aftg (sgft) *

L

Min. Roof: 15 psf

Net Soil -Pier Spacing (ft)
Pres {psf) - 4 5 6 i 8 10
1000  ext, it 3.0 35 41 47 52 63
marmiaze 3.0 3.6 42 - 48 5.4 6.6
1500 ext,int 2.0 2.3 2.7 3.1 3.5 42
martiage 2.0 2.4 2.8 3.2 3.6 4.4
2000  ext, int 1.5 1.8 2.0 2.3 2.6 32
mardage 1.5 1.8 2.1 24 . 27 ‘3.3
23500  ext, int 1.2 14 16 19 2.1 2.5
marriage 1.2 14 1.7 1.9 2.2 26
3000  ext, int 1.0 1.2 14 1.6 1.7 2.1
marfiage 1.0 1.2 14 1.6 1.8 2.2
3500  ext,int 1.0 1.0 1.2 1.3 1.5 1.8
marfiage 1.0 1.0 12 1.4 15 19
4000 exint 1.0 1.0 1.0 1.2 13 1.6
mardage 1.0 1.0 1.0 1.2 1.3 16
Net Soil ' Marriage Wall Opening Width (ft) :
Pres (psf) 10 12 14 16 18 20
1000 mamiage 6.4 75. 87 99 . 11.0 122
1500  mamiage 43 5.0 53 6.6 73 8.1
2000 marmiage 3.2 38 43 4.9 5.3 6.1
2500 mardage 2.6 3.0 35 3.9 44 .48
3000 marriage 2.1 25 29 33 37 41
3500 marriage 1.8 2.2 25 2.8 3.1 35
4000  mardage 16 1.9 22 2.5 2.8 3.0

Ground Snow: 25 psf

| Ground Snow

: 30 psf & Min. Roof: 20 psf |

Net Soil

Pier Spacing (ft) . Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 ) 7 g 10
1000  ext, int 39 36 42 4.8 53 6.3 1000  ext, int 3.1 3.7 43 45 5.5 6.7
] marrizage 3.1 3.7 4.4 5.0 . 5.6 6.9 marriage 3.3 3.8 4.6 5.3 59 7.3
i300 extint 20 . 24 2.8 3.2 36 473 1500 ext ine 2.1 2.5 - 29 33 3.7 4.5
marriage 2.1 2.5 29 - 33 3.7 4.6 marriage 2.2 2.6 3.1 3.5 4.0 49
2000  ext int 1.5 1.8 2.1 24 27 32 2000  ext,int 1.5 1.8 21 2.4 2.7 33
marriage 1.6 19 2.2 2.5 2.8 34 marriage 1.6 2.0 2.3 2.6 3.0 3.6
2500 ext it 12 i4 17 19 2.0 26 2500 ext,im 12 15 1.7 2.0 2.2 27
marriage © 1.2 15 . 17 2.0 22 2.8 ‘mardage 1.3 1.6 1.8 2.1 2429
3000 - extint 1.0 1.2 ‘14 1.6 1.8 22 3000 ext, int 1.0 1.2 14 1.6 1.8 .0 22
) marriage 1.0 1.2 1.5 1.7 1.9 2.3 . inan'igge 1.1 1.3 135 1.8 - 2.0 24
3500  ext, int 10 1.0 1.2 1.4 1.5 1.9 3500 ext,int 1.0 1.1 12 14 1.6 1%
marriage 1.0 1.1 1.2 1.4 1.6 2.0 _marrage 1.0 1.1 1.3 1.5 1.7 .21
4000 ext it 1.0 1.0 1.0 1.2 1.3 1.6 4000  ext, int 1.00 1.0 1.1 1.2 14 - 17
marriage 1.0 1.0 1.1 1.2 1.4 1.7 marriage 1.0 1.0 1.2 1.3 1.5 . 1.8
Net Soil - Marriage Wall Opening Width {ft) Net Soil © Marriage Wall Opening Width (fo) . ’
Pres {psf) 10 12 14 16 18 20 Pres (psf) i0 -12 14 16 - 18 20
1000  mamiage 6.7 79 9.1 10.3 11.5 127 - 1000 mardage . 7.1 84 9.7 11.0 12.3 13.6
1500 marrdage 4.5 5.3 6.1 6.9 17 85 1500 marrtage 4.7 56 65 73 2.2 9.0
2000 mariage 3.3 39 4.6 5.2 58 6.4 2000 mardage 3.5 4.2 4.8 55 6.1 6.8
2500  marriage 2.7 32 3.6 4.1 4.6 5.1 2500 marrage 2.8 34 3.9 4.4 4.9 5.4
3000 mamiage 2.2 26 3.0 34 338 4.2 3000 marriage 24 28 32 37 4,1 45
3500 mardage 1.9 2.3 26 29 33 36 3500 marrfage 2.0 2.4 28 31 3.5 3.9
4000  marriage 1.7 2.0 2.3 2.6 29 3.2 4000  margage 1.8 2.1 2.4 2.7 3.1 3.4

* Minimum exterior and interior pier area is 1.0 sqft.




Required Effective Footing Area - Aftg (sqgft) *

(13
Multi-Section
Width

Ground Snow: 50 psf

_Ground Snow: 40 psf

* Minimum exterior and interior pier area is 1.0 sqft.

B-9

Net Soil " Pier Spacing {ft) Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 & 7 8 10
1000 extimt ~ 33 39 S 45, 52 5.8 71 1000 extimt 34 4.1 4.3 5.5 6.2 7.3
margage 3.6 4.3 5.1 5.8 6.6 8.1 marriage 3.9 4.8 5.6 6.4 7.3 8.9
1500 ext int 2.2 2.6 3.0 35 39 47 1500  ext, int 23 27 3.2 36 41 5.0
. marriage 2.4 29 3.4 3.9 4.4 54 marrigge 2.6 3.2 37 4.3 4.8 5.9
2000 - ext'imt 16 2.0 23 2.6 29 36 2000  ext, int 17 21 24 2.7 3.1 3.8
. mamiape 1.8 2.2 2.5 29 313 4.1 .. mamtiage 2.0 2.4 2.8 32 36 4.5
2500 ext,imt 13 16 1.8 21 23 28 2500 © ext, int 14 1.6 1.8 22 2.5 3.0
© masaee 14 17 2.0 23 26 32 marriage 1.6 1.5 22 26 29 36
3000  ext, int 1.1 13 1.5 7. 19 2.4 . 3000 ext,int 1.1 1.4 i6 L8 21 235
mamiage 1.2 1.4 1.7 1.9 2.2 2.7 marriage 1.3 1.6 1.9 2.1 24 3.0
3300  ext, int 1.0 .t 13- 15 1.7 20 3500  extint 1.0 12 14 16 18 2.1
. . marrtage 1.0 - 1.2 1.5 17 1.9 23 marriage 1.1 1.4 1.6 1.8 2.1 2.5
_ 4000  ext int 1.0 1.0 1.1 1.3 15 1.8 ~ 4000 ext, int 1.0 1.0 12 1.4 15 .19
marriage 1.0 1.1 1.3 1.5 . 16 2.0 marriage 1.0 1.2 14 - 1.6 1.8 22
Net Soil Marriage Wall Opening Width (ft) Net Soil . Marriage Wall Opening Width (ft) -~
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 marmage 7.9 . 94 10.8 123. 137 15.2 1000 - marriage 8.7 10.3 120 13.6 15.2. 16.8
1506 mardage 5.3 6.2 72 82 . 92 10.1 1500 marriage 5.8 6.9 8.0 91 101 11.2
2000  marfriage 4.0 4.7 54 6.1 6.9 7.6 2000 ° marriage 4.4 52 6.0 6.8 76 8.4
2500 mamage 3.2 37 4.3 4.9 5.5 6.1 - 2500  matriage 3.5 4.1 4.8 54 6.1 6.7
3000 mardage 26 - 3.1 36 4.1 46 51 3000 ' mamiage 2.9 34 40 45 . 51 5.6
3500  marriage 2.3 27 31 35 39 43 3500 martage 2.5 3.0 3.4 39 43 4.3
. 4000 . mardage 2.0 2.3 2.7 3.1 3.4 3.8 4000 marriage 2.2 2.6 3.0 34 - - 38 4.2
? Ground Snow: 60 psf I [ Ground Snow: 70 psf. ;
Net Soil Pier Spacing (f1) -~ Net Soil . - Pier Spacing (ft)
Pres (psf) 4 ) 6 7 8 10 Pres (psf) - 4 5 . 6 7 8 10
1000 - exyint 36 43 5.0 5.8 6.5 79 1000 extint- 3.8 4.5 53 6.0 6.8 83
marmiage 4.2 52 6.1 7.0 79 9.7 marriage 4.6 5.6 6.6 7.6 8.6 i0.6
1500  ext, int 24 29 34 3.8 43 53 1500  ext, int 2.5 3.0 3.5 4.0 45" 5.6
marriage 2.8 3.4 4.1 4.7 5.3 6.5 . marriage 3.0 3.7 44 5.0 5.7 7.0
2000 ext,imt 1.8 2.2 23 29 32 40 2000 ext int” 19 » 23 26 30 34 4.2
marriage 2.1 2.6 3.0- 3.5 4.0 49 ___mamage 2.3 28 3.3 3.8 4.3 5.3
2500 ext, int 14 1.7 290 23 26 32 2500  ext int 1.5 1.8 2.1 24 27 33
marriage 1.7 2.1 2.4 2.8 3.2 3.9 - marrage 1.8 2.2 2.6 3.0 34 4.2
3000  ext, int 12 14 1.7 1.9 22 26 3000 ext int 13 1.8 20 23 2.8
. martiage 14 1.7 2.0 23 - 2.6 32 : marriage 1.5 1.9 22 2.5 29 3.5
3500 ext int 1.0 12 1.4 1.6 19 23 3500 ext, int 1.1 13 1.5 17 1.9 24
mardage 1.2 15 1.7 2.0 2.3 2.8 marriage 1.3 1.6 1.9 22 24 30
4000  ext, int 1.0 1.1 1.3 14 1.6 2.0 4000  ext,int 10 1.1 1.3 i.5 1.7 2.1
marriage 1.1 1.3 1.5 1.7 2.0 2.4 mamriage 1.1 1.4 1.6 1.9 2.1 2.6
Net Soil ’ Mardiage Wall Opening Width (fr) Net Soil Mastiage Wall Opening Width (ft)
Pres (psf) 10 12 14 . i6 18 20 Pres (psf) 10 12 14 16 18 20
1000  mamriage 9.5 1.3 13.1 149 16.7 18.5 1000 ~marriage 104 123 143 16.2 18.1 201
1500  marriage 6.4 15 8.7 2.9 111 123 1500 ~ mearriage 69 82 Q.5 10.8 12.1 i34
2000  marriage 4.8 57 6.6 7.4 8.3 %2 2000 - mamiage 5.2 6.2 7.1 8.1 9.1 10.0
2500 mamiage 3.8 4,5 5.2 6.0 6.7 7.4 2500  mamage 4.1 49 57 6.5 73 80
3000 marriage 3.2 38 44 5.0 56 6.2 3000  marriage 3.5 41 4.8 3.4 6.0 6.7
3500  marmiage 2.7 32 37 4.3 4.8 53 3500 omarmiage 3.0 35 41 46 52 57
4000 .= marriage 2.4 28. 33 3.7 4.2 4.6 4000 - mamiage 2.6 3.1 36 486 - 45 5.0




]
Multi-Section
Width

Required Effective Footing Area - Aftg (sqft) *

Ground Snow: 90 i)sf

Ground Snow: 80 psf

* Minimum exterior and interior pier areas ! 0 sgft

B-10

Net Soil : Pier Spacing (fi) ’ Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 g 10
1000  ext, int 3.9 43 ‘55 6.3 7.1 87 1000 ext, int 4.1 49 58 6.6 15 9.1
Cmarriage 4.9 6.0 7.1 8.1 9.2 114 marriage 5.2 6.4 7.5 8.7 9.9 12.2
1500 ext, imt 2.6 31 3.7 42 . 48 58 1500  ext, int 27 33 3.8 44 5.0 6.1
martage 3.3 40 47 5.4 6.1 76 marriage . 3.5 4.3 5.0 5.8 6.6 8.1
2000  ext int 20 24 2.8 32 36 4.4 2000 ext,int 2.0 25 . 29 33 37 46
' marjage 2.5 3.0 35 4.1 46 5.7 - mamiage  26- 32 38 4.4 4.9 6.1
2500 ext int 1.6 1.9 2.2 25 29 35 2500 ext, int 1.6 20 2.3 2.6 30 37
: marriage 2.0 24 2.8 33 3.7 4.5 marmiage 2.1 26 3. 35 38 . 4%
3000 ext, int 1.3 1.6 1.8 21 24 29 3000 - ext int 14 1.6 1.8 22 25 30
marriage _ 1.6 2.0 24 2.7 3.1 38 marriage 1.7 2.1 2.5 29 . 33 4.1
3500 ext int 11 1.3 L6 1.8 2.0 25 3500 ext, int 1.2 14 16 - 19 2.1 2.6
marriage 14 1.7 2.0 2.3 2.6 3.2 martdage 1.5 1.8 22 .25 2.8 3.5
4000  ext,int 1.0 127 14 1.6 18 2.2 4000  ext,int 1.0 1.2 14 1.7 19 23
marriage 1.2 1.5 1.8 20 23 2.8 marrage 1.3 1.6 19 - 22 . 25 3.0
Net-Soil . Marriage Wall Opening Width (ft) Net Seil - " Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 ~ 20 Pres (psf) _10 iz 14 16 18 20
1000  mardage 11.2 133 154 175 19.6 21.7 1000 marmdage 12.0° 143 16.5 13.8 21t 234
1500 marriage 7.4 89 10.3 11.7 131 14.5 1500 marrtiage 8.0 9.5 11.0 12.5 14.1 15.6
2000  martiage 5.6 6.6 77 8.8 5.8 109 2000 mardage 60 7.1 83 9.4 10.5 11.7
2500 martiage 4.5 53 6.2 70 0 78 87 2500  marriage 4.8 57 6.6 75 84 93
3000 martage 3.7 44 5.1 58 6.5 7.2 3000. mamiage 4.0 4.8 55 6.3 7.0 7.8
3500 mamiage 3.2 38 44 5.0 5.6 6.2 3500 marriage 34 4.1 47 - 54 6.0 6.7
4000 . mariage 2.8 33 38 4.4 49 5.4 4000  mamiage 30 3.6 4.1 47 3.3 5.8
|l Ground Snow: 100 psf I
Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 -8 10
1000  ext, int 42 5.1 6.0 6.8 7.8 9.6
- _mamiage 5.6 6.8 8.0 9.3 10.5 13.0
11500 ext,im 2.8 3.4 4.0 46 527 64
marriape 3.7 4.5 5.4 6.2- 7.0 8.7
2000 - ext, int 21 26 30 34 39 4.8
. marriage 2.8 34 4.0 4.6 5.3 6.5
2500 © -ext, int 1.7 2.1 24 28 31 3.8
marriage 2.2 2.7 - 32 37 42 52
3000 ext, int 1.4 1.7 20 . 2 26 32
' marrage 19 . 23 27 3] 35 4.3
3500 - ext int 1.2 £5 17 20 22 27
marriage 1.6 1.9 23 27 38 379
4000 extimt ~ 1.1 1.3 15 17 1.9 2.4
) mardage 14 - 1.7 2.0 23 .. 26 33
Net Soil Marriage Wall Operung Width (ft)
Pres (psi) - 10. 12 14 - 13 18 20
1000 - marriage 12.8 15.2 1772 208 226 250
I500 martage 8.5 10.2 118 134 159 16.7
2000 marriage 6.4 7.6 38 101 113 125
2500 marriage. 5.1 6.1 71 80 . 90 10.0
3000 marriage 4.3 5.1 59 67 1.5 8.3
3500 marfage 3.7 4.4 51 57 T 64 71
4000 mardage 3.2 38 4.4 50 3.6 6.2




Required Effective Footing Area - Aftg (sgft) * 13

Multi-Section
- Width _
Min. Roof: 15 psf .| Ground Snow: 25 psf 1 i
Net Soil : Pier Spacing (ft) Net Soil FPier Spacmg (ft) ;
Pres (psf) 4 5 5 7 § -~ 10 . Pres (psf) 4 5 6 7 8 10
1000 ext, int 33 4.0 4.6 53 3.9 72 1000 extimt - 34 4.0 4.7 54 6:1 74 i
marrzge 3.4 4.1 4.8 5.3 6.3 73 marriage 3.6 43 . 50 5.8 6.5 8.0
1500 ext, int 22 26 3.1 3.5 9 4.8 1500  ext, int 23 2.7 3.1 36 40 4.9
mamiage 23 - 238 32 3.7 432 3.1 : marriage 24 2.9 34 3.9 4.3 33
2000 ext, int 1.7 20 23 2.6 30 36 2000 ext, int 17 2.0 24 27 30 37
marriage 1.7 2.1 24 2.8 3.1 38 margiage 1.8 2.1 2.5 2.9 33 4.0
2500 extimt 1.3 i6 13 2.1 24 29 T 2500 ext, ine 1.4 1.6 1.9 22 24 3.0
: martiage 14 17 1.9 2.2 2.5 3.1 marridge 1.4 1.7 2.0 2.3 2.6 3.2
3000 ext, int i1- 13 1.5 1.8 20 24 3000 . .ext, int L1 13 1.6 1.8 20 23
marriage 1.1 1.4 1.6 1.8 2.1 2.6 marriage 1.2 1.4 1.7 ig - 22 2.7
3500 ext,imt 1.0 1.1 1.3 1.5 172 21 3500 . ext, int 1.6 1.2 1.3. 1.5 1.7 2.1
marriage 1.0 1.2 1.4 1.6 1.8 2.2 marriage 1.0 1.2 1.4 1.7 1.9 2.3
4000  ext int 1.0 10 12 1.3 15 1.8 4000 - ext, it 10 10 1.2 137 15 1.8
mamiage 1.0 1.0 1.2 1.4 1.6 1.9 _marriage 1.0 1.1 1.3 14 16- 20
Net Soil Marriage Wall Opening Width (ft) : Net Soil - - Ma.mage Wall Opening Width {ft)
Pres {psh) 10 12 14 . 16 18 - 20 . Pres (psf) 10 . 12 14 16 18 20
1000 ' imamiage 7.5 8.8 162 i16 13.0 14.3 1000° mamiage 7.8 9.3 107 121 13.6 15.0

1500 marriage 5.0 5.9 6.8 7.7 86 9.5 1500  mamiage 5.2 62 TL: 31 .90, 100
2000 mamiage 37 44 5.1 3.8 6.5 7.2 2000 . marniage 3.9 4.6 53 6.1 6.8 75
2500  marriage 3.0 3.5 4.1 4.6 5.2 37 2500 . marriage 3.1 3.7 4.3 49 54 6.0
3000 mardage 2.5 29 34 3% 43 . 48 -+ 3000 mamiage 2.6 - 3.1 36 4.0 45 . 548
3500 memage 2.1 2.5 2% . 33, 37 _41 3500  mardage 2.2 26 3.1 35 39 4.3
4000  marage 1.9 2.2 2.6 2.9 32 - 36 4000 - mardage 2.0 23 2.7 3.0 34 38

T pa—

Ground Snow: 30 psf & Min. Roof: 20psf | | . Ground Snow: 40 psf 1
Net Soil - ) Pier Spacing (ft) - Net Soib : Pier Spacing (ft)
Pres (psf) 4 5 6 7 3 10 - Pres (psd) 4 5 - 6 7 8 10
1000  extint =~ 3.5 4.2 4.9 36 6.2 76 1000,  ext int 37 a4 5.1 5.9 6.6 8.1 ;
mamiage 3.7~ 4.5 5.3 6.1 6.9 B.5 marrage 4.1 5.0 5.9 6.8 77 9.4 ‘
- 1500 ext int 23 2.8 3.2 37 4.2 51 0 1500 extint. 24 29 34 39 4.4 54
. mariage 2.5 . 30 3.6 41 - 46 5.7 marriage 2.8 3.3 3.9 45 . 5.1 6.3
2000  ‘ext. imt 1.7 21 24 2.8 3.1 38 © 2000 ext inr 1.8 22 28 29 - .33 7 41
- maftiage 1.9 23 2.7 3.1 3.5 4.2 martage 2.1 2.5 3.0 34 .38 47
2500 - ext, int 1.4 L7 1.9 2.2 25 31 02500 - ext,int© 1.5 1.8 2.1 24 .27 - 32
_ marriage 1.5 1.8 2.1 2.4 2.8 34 . marriage 1.7 2.0 24 2.7 3.1 3.8
3000 ext, int 1.2 14 1.6 1.9 2.1 25 3000 extint . 12 1.5 17 2.0 22 27
marriage 1.2 1.5 1.3 2.0 23 2.8 . marriage 1.4 1.7 2.0 23 26 3.1
3500  ext int 1.0 12 1.4 1.6 i3 22 . 3500, ext,int 1.0 1.3 1.5 1.7 1.9 23
marriage 1.1 1.3 1.5 1.7 2.0 2.4 . martiage . 1.2 1.4 1.7 1.9 S22 2.7
4000 ext, int 1.0 1.0 1.2 14 1.6 19 " 4000 - “ext, int 1.0 1.1 1.3 1.5 1.7 2.0
martiage 1.0 - 1.1 13 1.5 1.7 2.1 marriage 1.0 1.3 1.5 1.7 19 2.4
Net Soil Marriage Walt Opening Widih (ft) Net Sotl Marriage Wall Opening Width (ft) .
Pres (psf) 10 12 14 16 18 - 20 - Pres (psf) 10 12 14 16 18 20
1000  martiage 8.3 98 114 12.9 144 16.0 1000 marrage- 92 °  11.0 127 144 162 17.9

1500  mardage 5.5 66 76 8.6 96 106 ‘1500 mariage 62 ¢ 73 8.5 9.6 103 119
2000 marmage 4.1 49 57 6.4 72 - 8O 2000 . marriage 4.6 55 6.3 7.2 81 89
2500 marriage 3.3 39 45 5.2, 58 6.4 2500 . mamiage 3.7 44 5.1 58 6.5 72
3000 marriage 2.8 33 33 4.3 48 53 3000, marriage 3.1 37 42 4.8 54 6.0
3500  mafriage 24 2.8 3.2. 37 31 46 3500 mamiage 2.6 3.1 3.6 4.1 46 51
4000  marmage 2.1 2.5 2.3 3.2, 3.6 4.0 4000  marriage 2.3 2.7 3.2 3.6 4.0 4.5

* Minimum exterior and interior pier area is 1.0 sgft.
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Width

. Multi-Section

Required Effective Footing Area - Aftg (sqft) *

Ground Snow: 50 psf

Ground Snow: 60 psf

Net Soil Pier Spacing (f1) Net Seil Pier Spacing (ft)
. Pres(psf) 4 5 6 -9 8 10 Pres (psf) 4 5 ] 7 8 10
S 1000 ext, int 39 46 =~ 54 6.2 7.0 8.6 1660 . ext, int 4.0 4.9 5.7 6.6 74" a.1
] marriage 4.5 5.5 6.5 7.5 8.4 104 marrage 4.9 6.0 7.0 8.1 5.2 11.4
1500 ext, int 2.6 3.1 .36 4.1 4.7 57 1500  ext, int 2.7 33 3.8 44 49 6.0
mardage 3.0 37 4.3 5.0 5.6 6.9 - mardage  -3.3 4.0 4.7 54 6.1 7.6
2000 - ext, int 19 23 27 31 35 4.3 2000 ext, int 20 24 2.9 3.3 3.7 45
marriage 2.3 2.7 3.2 3.7 4.2 5.2 marriage 2.4 3.0 35 41 4.6 5.7
2500 - ext,int 1.5 1.9 22 2.3 2.8 34 2500 ext,int 1.6 2.0 23 2.6 3.0 3.6
marriage 1.8 2.2 2.6 3.0 34 4.2 marhage 20 - 24 2.8 . 3.3 3.7 4.5
3000 . ext,int 1.3 1.5 1.8 2.1 23 29 3000  ext, int 13 1.6 1.9 22 25 3.0
_ martage 1.5 1.8 22 2.5 2.8 3.5 - marriage 1.6 20 2.3 2.7 3.1 3.8
3500  ext int. 1.1 1.3 16 - 18 2.0 25 3500  ext, int L2 14 1.6 1.8 21 2.6
mardage 1.3 1.6 1.8 2.1 - 24 3.0 ) marriage 1.4 1.7 2.0 23 2.6 32
4000 - ext,int 1.0 1.2 1.4 16 1.8 21 T4000 ext int 1.0 1.2 4 1.6 1.8 23
marrage 1.1 1.4 1.6 19 . 21 2.6 - mardage 1.2 - i5- 1.8 2.0 2.3 2.8
Net Soil ’ Marriage Wall Opentng Width (ft) Net Soil - Marriage Wall Opening Width (it)
Pres {psf) 10 12 - 14 16 18 20 Pres {psf) 10 12 14 16 18 20
1000 - marriage 10.2 121 14.0 16.0 179 19.8 1000 - martiage 11.2 13.3 15.4 175 19.6 21.7
1500 . matriage 6.8 8.1 9.4 106 -~ 119 13.2 1500 mamiage 7.4 8.8 10.3 117 13.1 145
2000 - marnage 5.1 61 70 &0 . -89 - 99 2000 . marriage 5.6 6.6 7.7 3.7 98 - -109
2500 . mamage 4.1 4.8 56 6.4 ST 78 2500 martdage 4.5 5.3 62 7.0 7.8 87
3000  marriage 3.4 4.0 4.7 53 . 6.0 6.6 3000  marriage 3.7 4.4 5.1 5.8 6.5 7.2
3500 mamiage 2.9 35 4.0 4.6 5.1 .57 - 3500 mammage 3.2 3.8 4.4 50 56 6.2
4000 marrage 2.6 3.0. 3.5 4.0 4.5 4.9 - 4000 marriage 2.8 33 38 4.4 4.9 5.4
i . -Ground Snow: 70 psf } } Ground Snow: 80 psf E
Net Soil i Pier Spacing (ft) Net Soil Pier Spacing (ft)
~ Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 8 10
1000  ext, int 4.2 51 60 8.9 7.8 9.5 1000 ext, int 4.4 5.4 6.3 72 8.2 10.0
- Mmarage 5.3 6.5 1.6 8.8 10.0 12.3 marriage 5.7 6.9 - 82 935 107 13.3
1500 - ext, int 2.8 3.4 4.0 46 52 6.4 1500  ext int 3.0 3.6 4.2 4.8 5.4 6.7
martage - 3.5 43 5.1 59 6.6 . 8.2 marriage 3.8 46 53 6.3 7.2 8.8
2000 - -ext, int 2.1~ 2.6 3.0 34 39 4.3 2000 ext, int 2.2 27 31 3.6 -4.1 50
__marriage 2.6 32 38 4.4 5.0 6.2 ) marriaze 2.8 - 3.5 4.4 . 47 5.4 6.6
.2500  ext,imt 1.7 20 24 28 31 3.8 2500 ext,int 1.8 “2.1 2.5 2.9 33 4.0
marri_age 2.1 2.6 3.0 3.5 4.0 4.9 : marfjage 2.3 2.8 33 3.8 4.3 5.3
3000 ext, int 14 1.7 20 23 26 32 3000  ext, int 1.5 1.8 2.1 24 27 33
. marmiage 1.8 2.2 25 29 33 4.1 marriage 1.9 23 27 32 36 4.4
3500  ext int 1.2 1.5 1.7 20 22 27 3500 ext,int 13 1.5 1.8 21 23 2.9
marijage 1.5 1.8 2.2 2.5 2.8 335 marriage 16 2.0 2.3 2.7 3.1 3.8
4000  ext, int 1.1 1.3 1.5 1.7 1.9 24 4000  ext, imt 11 13 1.6 1.8 2.0 2.5
-marmage 1.3 1.6 1.9 2.2 2.5 3.1 marriage 1.4 1.7 2.0 24 - 27 - .33
Net Soil Marriage Wall Opening Widd (f1) et Soil Marriage Wall Opening Width (f6)
Pres (psf} 10 12 14 - 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 = marnage 12.1 14.4. 16.7 19.0 213 23.6 1000  marriage 13.] 156 18.1 20.5 23.0 255
1500 marriage 8.1 96 111 12.7 142 157 " 1500 mardage 8.7 104 12.0 13.7 154 17.0
2000 mardage 6.1 7.2 g4 9.5 10.7 11.8 2000 mardage 6.5 7.8 9.0 103 11.5 12.8
2500  mardage 4.8 5.8 : 76 85 94 2500 mamage 352 6.2 7.2 82 92 10.2
13000 -mamdage 4.0 4.8 63 21 7.9 3000 marriage 4.4 52 - 6.0 6.8 73 85
3500 mardage 3.5 4.1 . 54 6.1 6.7 3500 marriage 3.7 4.4 52 59 - 66 73
4000  margage 3.0 3.6 4.2 48 . 53 5.9 4000°  marriage 3.3 3.9 4.5 5.1 5.8 6.4

* Mintmum exierior and interior pier area is 1.0 sgft.
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Regquired Effective Footing Area - Aftg (sgft) * 17
Multi-Section
Width

| Ground Snow: 90 psf il Ground Snow: 100 psf

Net Soil ) . Pier Spacing (ft} . Net Soil Pier Spacing {ft)

Pres (psf) 4 5. 6 7 8. 10 Pres (psf) 4 5 6 7 8 10

1000 exyimt 46 56 66 76 &5 105 1000 eximt 48 58 69 79 89 110
marriage 60 74 88 100 115 142 mamiage 64. 79 93 108 123 152

1500 extimt 31 3. 44 50 . 57 70 1500 ex,mt 32 39 46 53 60 73
marriage 40 49 58 68 77 95 . mamiage 43 53 62 7.2 82 101

00 extmt 23 28 33 38 43 | 53 2000 extmt 24 29 34 38 45 . 55
marriage 3.0 37 44 51 57 11 marriage 3.2 38 47 _ S4 61 76

2500 extimt 18 22 26 30 34 42 2500 extimt 18 23 27 32 36 44

_ mariage 24 30 35 41 46 57 mariage 26 32 37 43 49 6.1

00¢  extimt - 15 19- 22 23 28 35 3000 exqimt 16 18 23 26 30 37
marriage 20 25 29 34 . 38 47 | mamiage 2.1 26 31 36 41 51

3500 extimt 13 L6 19 22 24 30 3500 extimt 14 17 20 23 26 31
marriage 17 21 25 29 33  4f martiage 18 23 27 31 35 43

4000 extimt 12 14 16 18 21 26 4000 ex,im 12z 15 17 20 22 27
mardage 15 19 .22 25 28 36 _ mamigge 16 20 23° 27 31 38

Net Soil Marriage Wall Opening Width (ft) Net Soil Marriage Wall Opening Width (ft)

Pres(psD 10 12 14 16 18 20 Pres (psf) 10 12- 14 16 18 20

1000 mamiage 180 16 194 221 248 274 - 1000 memage 150 179 & 207 236 265 . 294

1500 mamiage 94 111 129 147 165 183 1500 mamiage 100 119 . 138 157 177 196

2000  marriage 7.0 84 97 11.0 12.4 13.7 - 2000 mardage 7.5 8.9 104 11.8 13.2 147
2500  marrtage 5.6 6.7 78 8.8 9.9 11.0 2500 - marmiage 6.0 71 83 9.4 10.6 11.7
3000 mamiage 4.7 5.6 6.5 74 83 9.1 3000 mamiage 5.0 6.0 6.9 79 8.8 9.8
3500 mamage 4.0 4.8 55 63 . 71 78 3500. marrage 4.3 5.1 59 67 7.6 8.4
4000 _ martage 3.5 4.2 48 55 6.2 6.9 4000 . marrage 3.7 4.5 5.2 5.9 6.6 7.3

* Minimum extérior and interior pier area is 1.0 sgft.




13 Required Effective Footing Area - Aftg (sqft) *
Multi-Section

-Width
Min. Roof: 15 psf | I Ground Snow: 25 psf |
Net Soil . Pier Spacing (ft) : Net Soil . Pier Spacing {ft)

Pres {psf) 4 5 -6 7 8 10 Pres (psf) 4 5 6 7 3 10
100C¢  ext, int 36 44- . 51 58 6.6 8.0 1000 ext, int 37 4.5 5.2 6.0 6.7 8.2
marriage - 3.7 4.5 5.3 6.1 6.9 8.5 . mamiage 3.9 47 5.6 6.4 72 8.9
1500 ext,int = 24 29 34 39 . 44 54 1500 - ext, int 2.5 3.0 35 40 45 55
~__mmamiage 2.5 3.0 36 4.1 4.6 5.7 : marmiage 2.6 3.2 3.7 43 . 48 - 5.9
2000 ext,int 1.8 22 25 29 33 4.0 2000  ext, int 19 22 2.6 30 34 41
marriage 1.9 2.3 27 3.1 3.5 - 4.2 marfiage 2.0 2.4 2.8 3.2 3.6 4.4

2500  ext, imt 1.5 1.7 2.0 23 2.6 3.2 2500 - ext, int 1.5 1.8 2.1 24 2.7 33
: - marrage 1.5 - 1.8 2.1 2.4 2.8 34 marriage 1.6 1.9- 22 2.6 - 2.9 3.6
3000  ext, int 1.2 1.5 1.7 1.9 22 27 3000  ext,int 1.2 1.5 1.7 2.0 2.2 27
marriage 1.2 1.5 1.8 2.0 2.3 2.8 marmage 1.3 16 . 19 21 24 - 3.0

3500 ext int 1.0 1.2 15. 1.7 19 - 23 3500  ext, int 11 13 1.5 L7 1.9 23
mamage 1.1 13 - 1.5 1.7 20 24 - marmiage 1.1 14 1.6 1.3 23 235
4000 ext, int 1.0 1.1 1.3 1.5 1.6 2.0 4000 ext, int 1.0 L1 - 13 5 - 17 7 21

. mnarriage 1.0 - 1.1 1.3 1.5 - 17 2.1 __marriage 1.0 12 1.4 16 - 18 2.2
Net Soil . Marriage Wall Opening Width (ft) Net Seil - Marriage Wall Opening Width (ft} .
Pres (psf) 10 12 14 16 _18 .20 . Pres(psh 10 12 14 16 18 20
1000 = mamage 8.3 9.8 114 129 144 16.0 - 1000 ° -marriage 3.7 103 - 119 13.5 151 16.7
1500  mamage 3.5 6.6 7.6 8.6 9.6 . 106 1500 marriage 58 . 69 19 9.0 10.1 11.2

2000 mamiage’ 4.1° 49 57 65 72 80 2000 mariage 43 5.1 60 68 . 76 = 84
2500 ‘mamiage 3.3 39 45 52 - 58 64 - 2500 omariage 35 @ 4.1 48 54 6.1 6.7
3000 mamiage 2.8 3.3 - 38 . 43 . 48 . 53 3000 - martiage 29, 34 40 45 ~ 50 56
3500 marmiage 24 2.8 3.2 37 - 41 46 . 3500 mamage 25 29 34 39 43 48
- 4000 . mariage 2. 25 2.8 32 36 40 4000  mamiage 22 26 - 30 34 - 38 42

[ Ground Snow: 30 psf & Min. Roof: 20 psf | | " Ground Snow: 40 psf |
Net Soil ) Pier Spacing (ft) Net Soil : Fier Spacing (ff)
Pres (psf) 4 . 5 6 7 - 8 10 Pres {(psf) 4 5 -6 - 7 -8 10
1000  ext, mt 38 4.6 54 6.2 6.9 8.5 1000 extint = 4.0 4.9 57 6.5 7.4 9.0
marriage 4.1 5.0 5.9 6.8 7.9 9.4 mardage 4.6 3.5 6.5 7.5 8.5 10.5
1500  ext,int 2.5 31 3.6 4.1 46 57 1500 extimt - 27 3.2 38 44 49 6.0
' marriage 2.7 3.3 3.9 4.5 . 51 6.3 marriage 3.0 37 4.4 5.0 57 7.0
2000 - ext, int 1.9 2.3 27 31 35 42 2000 extint 20 24 29 33 3.7 45
marriage 2.1 - 2.5 2.9 3.4 3.8 4.7 marriage 2.3 2.8 33 - 3.8 4.3 5.3
2500  ext, int 1.5 1.8 22 2.5 28 34 2500  ext, int 16 1.9 23 2.6 29 3.6
marriage 1.6 2.0 2.4 27 .31 ~ 38 marriage 1.8 2.2 2.6 3.0 3.4 4.2
3000 ext int 1.3 1.5 1.8 21 23 28 3000 ext, int 13 1.6 19 22 25 30
marriage 1.4 -~ 1.7 20 - 23 2.6 3.1 marriage 1.5 1.8 22 . 25 2.8 35
3500  ext,int 1.1 1.3 1.5 1.8 2.0 24 3500  ext, int 1.2 1.4 16 19 2.1 256
marriage 1.2 1.4 1.7 1.9 2.2 2.7 marriage . 1.3 - 1.6, 1.9 22 2.4 3.0
4000  ext, int 1.0 1.1 1.3 1.5 1.7 21 4000 ext, int 1.0 1.2 1.4 1.6 1.8 23
marziage 1.0 1.3 1.5 1.7 1.9 24 mamage 1.1 1.4 1.6 1.9 2.1 26
Net Soil Marriage Wall Opening Width (ft) Net Soil Marriage Wall Opentng Width (ft)
Pres (psf) 10 12 14- 16 - 12 20 Pres (psf) 10 12 14 16 18 - 20
1000 marrage 9.2 10.5 12.7 14.4 16.1 17.8 1000 - marriage 103 - 122 142 16.1 18.1 = 200
1500 mariage 6.2 7.3 §4 9.6 10.7 119 1500 marrdage 6.9 8.2 93 10.7 12.0 133
2000 marriage 4.6 5.5 6.3 7.2 g1 89 2000 rartage 5.2 6.1 7.3 8.1 9.0 10.0
2500 marriage 3.7 44 5.1 58 6.4 7.1 2500 marriage 4.1 4.5 5.7 6.4 7.2 8.0
30060  mamage 3.1 3.6 4.2 4.8 54 5.9 3000 marriage 3.4 4.1 4.7 54 6.0 6.7
3500  marnage 2.6 3.1 3.6 4.1 4.6 5.1 3500 marriage 2.9 35 4.1 46 52 5.7

4000 marrage 2.3 27 3.2 36 40 4.5 4000  mamiage 2.6 3.1 3.5 4.0 4.5 5.0

* Minimum exterjor and interior pier area is 1.0 sqft.




—

Required Effective Footing Area - Aftg (sqft) * 13

Multi-Section
‘Widih
| Ground Snow: 50 psf . Ground Snow: 60 psf B
Net Soil Pier Spacing (ft) Net Soil Pier Spacing (ff)
Pres (psf) 4 5 6" 7 8 10 Pres (psf) 4 3 .6 - 7 8 10
1000 ext int 4.3 5.1 6.0 69 . 7.8 5.6 1000  ext,int 4.5 54 64 7.3 8.2 10.1
marriage 5.0 6.1 1.2 8.3 9.4 11.6 martjage 54 - 66 7.8 9.0 ' 10.3 12.7
1300  ext int 2.8 3.4 4.0 4.6 52 6.4 1500 ext,int 3.0 36 4.2 4.9 55 6.7
marrtage 3.3 4.1 4.8 5.5 6.3 7.9 marriage 3.6 4.4 5.2 6.0 6.8 8.5 :
2000 ext, int 21 2.6 30 35 39 4.8 2000 ext int 2.2 27 3.2 36 - 41 5.1 i
marriage 2.5 3.0 3.6 4.1 4.7 5.8 mariage 2.7 3.3 39 45 . 51 6.3
2500 ext int 1.7 21 24 2.8 31 3.8 2500 ext int 1.8 2.2 25 29 33 4.0 i
mamriage 2.0 24 2.9 33 38 4.6 ) marriage 2.2 2.7 3.1 36 4.1 51 ;
3000  ext int 14 1.7 2.0 23 26 32 3000  ext, im 1.5 i8 21 24 2.7 34
marriage 3.7 2.0 24 2.8 3.1 3.9 mamjage 1.8 2.2 2.6 3.0 3.4 4.2
3500 ext int 12 1.5 1.7 20 22 27 3500 ext, int 1.3 1.5 18 2.1 24 2.9
marriage 1.4 L7 2.1 2.4 2.7 3.3 marriage 1.5 1.5 2.2 2.6 2.9 3.6
4000 - ext int 1.1 1.3 1.5 1.7 . 20 24 - 4000 extint 1.1 14 16: 1.8 2.1 25
marriage 1.2 15 1.8 2.1 23 2.9 marriage 14 1.7 20 23 26 3.2
Net Soil : - Marriage Wall QOpening Width (ft} NetSoil - Marriage Wall Opening Width (ft)
Pres {psf) ) 10 12 14 16 .18 20 " Pres (psf) 10 12 14 16 18 20
© 1000 marriage 11.4 13.6 157 179 200 222 - 1000 marriage 12.5 14.9 17.2 19.6 22.0 243
1500 marriage 7.6 8.0 103 119 13.3 14,8 1560 marriage 8.3 99 115 - 1317 146 16.2
2000 mammage 5.7 6.8 79 8.9 10.0 i1.1 2000 martiage 6.2 74 8.6 9.8 11.0 12.2

2500 - marriage 4.6 54 6.3 7.1 8.06 8.9 2500  ‘marriage 5.0 59 6.9 78 = 88 9.7
3000 mamiage 3.8 45 52 6.0 6.7 7.4 - 3000 marmjage 4.2 5.0 57 6.5" 7.3 8.1
3500 mamiage 33 35 43 51 37 6.3 3500 marriage 3.6 4.2 4.9 56 6.3 7.0
4000  mamiage 2.8 34 39 4.5 3.0 5.5 4000  marriage . 3.1 - 3.7 4.3 4.9 5.5 6.1

! Ground Snow: 70 psf i Ground Snow: 80 psf |
Net Soil Pier Spacing (ft} - Net Soil Pier Spacing (ft) - ‘
Pres (psh) 4 5 & 7 8 10 - Pres {psf) 4 5 6 7 8 10
1000  ext int 4.7 57 6.7 1.7 87 10.7 1000 ext int 4.9 6.0 7.0 8.1 9.1 11.2
marriage 5.9 7.2 8.5 9.8 11.1 13.8 marriage - 6.3 7.7 9.1 . 106 12.0 14.8
1500  ext int 31 38 45 51 5.8 7.1 1500  ext int 33 4.0 47 54 6.1 7.5
marriage 3.9 43 5.7 6.5 74 9.2 marmiage 4.2 5.1 6.1 7.0 8.0 9.9 ,
2000  ext,int 23 2.8 3.3 38 4.3 53 2000 ext, int 25 3.0 35 4.0 4.6 5.6 !
marriage 2.9 3.6 4.2 4.9 36 6.9 marriage 3.1 38 46 5.3 6.0 7.4 i
25060  ext,imt 1.9 23 2.7 31 33 43 2500  extint = 20 24 28 32 ‘36 4.5
mariage 2.3 2.9 3.4 39 4.5 35 marriage 2.5 3.1 37 4.2 4.3 5.9
3000  ext,int 16 19 22 2.6 29 36 3000 ext int 1.6 2.0 23 27 3.0 3.7
marriage 2.0 2.4 2.8 33 3.7 4.6 mamiage 2.1 2.6 3.0 3.5 4.0 4.9
3500 ext int 1.3 16 1.8 22 25 3.0 3500  ext,int 1.4 1.7 2.0 23 26 32
martage 1.7 2.0 24 2.8 3.2 39 mmarriage 1.8 22 2.6 3.0 34 4.2
4000  ext imt 1.2 14 1.7 19 22 27 4000  ext, int 1.2 1.5 1.8 2.0 2.3 2.8
mamiage 1.5 1.8 2.1 2.5 28 34 ‘marriage 1.6 1.9 2.3 2.6 3.0 3.7
Net Soil Marriage Wall Opening Width (ft) ) Net Soil Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 8 20 Pres (psf) 10 12 14 16 18 20

1000  marriage 13.6 16.2 18.7 213 239 26.5 10600  marriage 14.7 17.5 283 23.1 259 287
1500  mamiage 9.0 108 125 142 159 17.7 1500 marmmage 9.3 11.6 135 154 i7.2 19.1
2000 marrage 6.8 81 9.4 10.7 12.0 13.3 2000 marmiage 7.3 87 10.1 115 129 14.3
2500 mardage 5.4 6.5 15 85 9.6 10.6 2500  mardage 5.9 7.0 8.1 9.2 103 1.5
3000 mamiage 4.5 54 6.2 7.1 80 8.8 3000  marriage 49 58 6.8 7.7 8.6 96
3500 marage 3.9 4.6 54 6.1 6.8 7.6 3500 marrage 4.2 5.0 58 6.6 74 8.2
4000 mariage 3.4 4.0 4.7 3.3 6.0 6.6 4000  marriage 3.7 44 5.1 5.8 6.5 7.2

* Minimum exterior and interior pier area is 1.0 sqft.
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17

Multi-Section

Width

Required Effective Footing Area - Aftg (sqft) *

|

Ground Snow: 100 psf

Ground Snow: 90 psf

B-16 |

Net Soil Pier Spacing (ft) Net Soil Pier Spacing (ft)
Pres (psf) 4 S 6 7 8 10 Pres (psf) 4 3 6 7 8 10
1000 ext,int 53 6.2 7.3 8.4 9.5 117 1000 ext, int 5.3 6.5 79 8.8 10.0 123
martiage 6.7 8.3 9.8 11.3 12.5 156 ) mamiage 7.2 8.8. 104 . 121 13.7 17.0
1500  ext, int 34 4.1 49 56 6.4 7.8 1500  ext, int 36 43 51 59 6.6 82
marriage 4.5 5.5 6.5 7.6 8.6 10.6 mé:riage 4.8 5.9 7.0 - 81 9.2 113
S 2000 ext, int 2.5 3.1 37 4.2 4.8 5.9 2000 - ext,int 2.7 32 3.8 4.4 50 6.1
marriage - 3.4 4.1 4.9 5.7 6.4 8.0 marriage 3.6 4.4 5.2 6.0 £.9 85
2500  ext, imt 2.0 2.5 2.9 34 3.8 4.7 2500  ext, int 21 26 3.1 35 40 4.9
marriage 2.7 3.3 3.9 4.5 5.1 6.4 martiage 2.9 3.5 4.2 4.8 5.5 6.8
3000  ext,int 1.7 2.1 24 2.8 32 3.9 3000 - ext, imt 1.8 22 26 29 33 4.1
marage 2.2 2.8 3.3 38 - 43 5.3 marriage 2.4 2.9 3.5 4.0 4.6 5.7
3500 ext,int 15 18 2.1 24 -2 14 3500 extiimt 15 19 232 25 2.8 35
marriage ~ 1.9 2.4 2.8 3.2 3.7 4.6 marriage - 2.0 2.3 3.0 3.5 3.9 4.9
4000 - ext, int 13 L6 1.8 2.1 - 24 29 4000 ext, int 1.3 1.6 1.9 2.2 2.5 31
margage 1.7 - 2.1 2.4 2.8 3.2 4.0 . _marriage 1.8 . 2.2 2.6 3.0 34 4.3
Net Soil Marriage Wall Opening Width {fz) Net Soil . Marriage Wall Opening Width (ft)
Pres (psf) 10 12~ 14 16 13 20 Pres (psf) 10 12 14 16 18 20
1000  marriage 15.7 18.8 21.8 248 27.8 30.9 1000 marrage 168 201 233 265 298 - 330
.1500  marrage 10.5 125, 145 165 186 206 1500  mariage 11.2 134 15.5 17.7 19.9 22.0
“2000  margiage 7.9 9.4 10.9 124 139 154 2000 marmage 84 10.0 11.7 133 14.9- 16.5
2500 mardage 6.3 7.5 8.7- 99 111 12.3 2500  mardage 6.7 80 93 10.6 11.9 132
3000 rmarriage 5.2 6.3 7.3 83 9.3 103 3000 marriage 5.6 6.7 7.8 8.8 9.9 . 110
35007 mardage 4.5 54 6.2 7.1 8.0 8.8 3500  marmtage 4.8 57 8.7 7.6 85 94
4000 marmiage 3.8 4.7 5.4 6.2 7.0 77 4000 marrage 4.2 5.0 5.8 6.6 7.4 8.3
“* Minimum exterior and tnterior pier area is 1.0 sqft




Multi-Section Cnw

Required Effective Footing Area - Aftg (sqft) *

1

* Minimum exterior and interior pier area is 1.0 sgft.

_ - Multi-Section
[ ~ Min. Roof: 15 psf N Width
Net Soi] Pier Spacing (ft)
Pres (psf) 4 5. .6 7 8 10
1000 pier 30 35 41 47 52 63
1500 pier 20 23 27 31 35 42
2000 pier 1.5 1.8 20 23 26 @ 32
- 2500 pier 12 14 16 19 21 25
3000 pier Lo 12 14 16 17 21
3500  pier 10 10 12 13 15 1.8
4000  pier 1.0 L0 10 12 13 1.6
| Ground Snow: 25 psf | | Ground Snow: 30 psf & Min. Roof: 20 psf |
Net Soil Pier Spacing (ft) Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) ) 4 5 6 - 7 8 10
1000 pier 30 36 42 48 53 65 1000 pier - 3.8 37 43 49 55 67
1500  pier 20 24 28 32 36 43 1500  pier 2.1 25 29 33 37 45
2000 pier 15 13 21 24 27 32 2000  pier 15 18 al 24 27 33
2500  pier 12 14 17 19 21 26 2500 pier 12 . 15 17 - 20 22 27
3000 - pier 1.0 12 14 16 18 22 3000 pier L0 12 14 16 18 22
3500 pier 10 10 12 14 15 1.9 3500  pier 1.0 11 7 12 1.4 16 19
4000 pier 10 10 10 1.2 13 1.6 4000 pier 1.0 10 11 12 14 17
- - - 1
lF ~ Ground Snow: 40 pst II '; L:rounci Snow: 50 psf |
Net Soil Pier Spacing (ft) : _ Net Soil - Pier Spacmg (ft) . :
PrES(psf} 4 5 6 1 8 10 Pres (psf) 4 5 8 10
1000 - per . 33 38 . 45 52 - 58 7.1 1600  pier 34 4l 4.8_ 5.5' 62 75
1500 pier 22 26 30 35 39 47 1500 pier . 23 27 - 32 36 41 50
2000 pier 1.6 20 23 26 29 36 2000 pier 17 21 24 27 31 38
2500  pier 13 16 18 21 23 28 2500  pier 1.4 16 19 22 25 30
3000 pier 11 13 L5 17 19 24 3000 pier 11 . 14 1.6 18 21 2.5
3500  pier 1.0 Lr 13 15 17 20 3500  pier 10 12 14 L6 18 21
4000 pier 10 19 11 13 1.5 1.8 4000  pier 1.0 0. 12 - 14 1.5 1.9
[ Ground Snow: 60 psf | | __Ground Snow: 70 pst
Net Soil Pier Spacing (ft) - - : Net Soil Pier Spacing (ft) ’
Pres (psf) 4 5 [ 7 8 10 Pres (psf) 4 5 6 8. i0
1000 pier 36 43 50 58 65 79 1000  pier 38 45 53 6.0 68 83
1500 pier 24 29 34 38 43 53 1500  pier 25 30 35 40 45 56
2000 pier 1.8 22 25 29 32 40 2000 . pier 19 23 26 30 34 42
2500  pier 1.4 17 20 23 26 32 2500  pier 1.5 18 21 24 27 33
3000 pier 1.2 14 170 19 22 26 3000 pier 1.3 1.5 18 20 23 28
3500 pier 1.0 12 14 16 19 23 3500  pier 1 13 15 17 19 24
4000 pier 1.0 1.1 13 14 1.6 2.0 4000 pier 1.0 1.1 1.3 15 1.7 2.1




Multi-Section
Width

Required Effective Footing Area - Aftg (sqft) *

Ground Snow: 80 psf

1

Ground Snow 90 psf

* Minimum exterior and interior pier area 1s 1.0 sqft.

B-18

Net Soil ] Pier Spacing (ft) Net Soil Pier Spacing (ft)

Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 8 10

1000 pier 3.9 47 55 6.3 7.1 8.7 1000 pier 4.1 4.9 58 6.6 7.5 9.1

1500 pier 2.6 31 3.7 42 4.8 5.8 1500 pier 27 33 38 4.4 50 - 6l
- 2000 - pier 2.0 24 2.8 3.2 3.6 4.4 2000 prer 20 2.5 2.9 33 3.7 4.6

2500 pier 1.6 1.9 22 25 29 35 2500 pier 16 2.0 23 2.6 3.0 37

3000 pier 1.3 16 1.8 21 24 29 3000 pier 1.4 16 19 22 25 30

3500 pier 1.1 13 1.6 1.8 2.0 25 3500 pier 1.2 14 1.6 1.9 - 2.1 26

4000 pier L0 1.2 1.4 16 1.8 2.2 4000 pier 1.0 1.2 14 1.7 1.9 23

Ground Snow: 100 psf

Net Soil Pier Spacing (ft}

Pres (psf) 4 5 6 7 8 14

1000 pier 42 51 6.0 6.9 7.8 .96

1500 pier 2.8 34 4.0 4.6 52 6.4

2000 pier 2.1 26 30 34 39 4.8

2500 pier L7 2.1 24 238 3.1 38

3000 pier 1.4 1.7 2.0 2.3 26 32

3500 pier 1.2 15 17 20 22 27

4000 pier 1.1 1.3 1.5 1.7 1.8 24

_ fj:i " Required Effective Footing Area - Aftg (sqft) *
Maulti-Section '
Width

g - Min. Roof: 15 psf . Ground Snow: 25 psf |

‘Net Soil ) Pier Spacing (ft} - - Net Soil Pier Spacing (ft) )

Pres (psf) 4 5 G - 7 8 10 Pres (psi) 4 5 -6 7 8 10

1000 pier 33 40 - 4.6 53 59 "2 1000 pier 34 4.0 473 54 6.1 - 74

1500 pier 2.2 26 31 35 39 438 1500 pier - 23 27 - 31 36 4.0 49

2000 - pler 17 2.0 23 26 30 . 36 2000 pler 1.7 2.0 24 27 30 37

2500  pier 1.3 16 18 21 24 29 2500  pier 14 16 19 2.2 24 30

3000 pier 11 13 L5 18 20 24 3000 pier 1.1 13 16 18 20 25

3500 pier i0 1.1 1.3 1.5 1.7 21 3500 pier 1.0 1.2 13 1.5 17 21

4000 pler 1.0 1.0 1.2 1.3 is 1.8 4000 pier 1.0 1.0 12 1.3 1.5 1.8

| Ground SI‘IOW‘ 30 psf & Min. Roof: 20 psf | | Ground Snow: 40 psf

Net Socil Pier Spacing (ft) B Net Soif Pler Spacing (ft)

Pres (psf) 4. 5. & 8 i0 Pres (psf) =X 5 6 7 g 10

1000 pier 35 4.2 4.9 5.6 © 6.2 7.6 1000 pier 37 4.4 51 5.9 6.6 8.1

1500 pter 2.3 2.8 3.2 3.7 4.2 5.1 1500 pier 24 29 34 3.9 4.4 54

2000 pier 1.7 21 24 2.8 3.1 38 2000 pier 1.8 22 26 29 ., 33 4.1

2500 pier - 1.4 17 15 22 25 31 2500 pier 15 1.8 2.1 24 2.7 32

3000 pier - 1.2 14 1.6 12 2.1 25 3000 . pier 12 1.5 1.7 2.0 2.2 2.7

3500 pier 10 Iz 14 1.6 1.8 22 3500 pier 1.0 1.3 15 17 1.9 23

4000 pier 1.0 1.0 1.2 14 16 1.8 4000 pier 1.0 1.1 13 1.7 2.0




Required Effective Footing Area - Aftg (sqft) *

17
Multi-Section
Width

GTound Snow: 50 psf

l

Ground Snow: 60 psf

* Minimum exterior and interior piet arez is 1.0 sqft.

"Net Soil Pier Spacing (ft) Net Soil . Pier Spacing (ft)
Pres (psf) 4 5 6 8 i0 Pres {psf} 4 5 . 6 7 8 10
1000 pier 39 46 54 6 2 Ry 8.6 1000 pier 40 4.9 57 6.6 74 9.1
1500 pier 26 3.1 36 4.1 47 57 1500 pier 2.7 33 3.8 4.4 49 6.0
2000 pier 1% 23 2.7 31 35 . 43 2000 pier 2.0 24 29 33 3.7 45
2300 pier 1.5 19 22 2.5 2.8 34 2500 pier 16 20 23 26 3.0 36
3000 pier - 1.3 15 1.8 2.1 23 29 3000  pier 13 1.6 1.9 22 2.5 3.0
3500 pier 11 1.3 1.6 1.8 2.0 25 3500 pier 1.2 14 i.6 19 2.1 2.6
4000 pier 1.0 1.2 14 16 18 - 21 4000 pier 1.0 12 1.4 1.6 1.8 2.3
Ground Snow: 70 psf | | Ground Snow: 80 psf
Net Soil Pier Spacmg (ﬁ) : Net Soil o Pier Spacing (ft)
Pres (psh 4 5 8 10 _ Pres(psf) .4 5 6 . 7 - 8 - 10
1000 pier 42 5.1 6.0 6 9 7.8 Q5 1000 plcr 4.4 54 6.3 72 8.2 10.6
- 1500 pier 2.8 34 4.0 4.6 52 64 1500 pier 3.0 3.6 42 48 - 54 6.7
. 2000 pier 21 26 3.0 3.4 39 4.8 2000 pier 22 273 31 36 4.1 5.0
2500 pier 17 2.0 24 2.8 3T - 38 2500 pier 18 21 25 29 33 4.0
3000  pier 14 17 20 23 26 32 3000  pier 5 18 21 24 27 33
3500 - pier - 1.2 L5 1.7 2.0 22 2.7 3500 pier 1.3 1.5 1.8 2.1 23 29
- 4000 pier 1.1 1.3 1.5 1.7 1.9 24 4000 pier - L1 £3- 16 - 1.8 2.0 2.5
Ground Snow: 90 psf | [ Ground Snow: 100 psf .
Net Soil " Pier Spacing (ft) Net Soil : PICI' Spacing (ft) )
Pres (pst) 4 5 6 7 8 10 - Pres (psf) 4 5 6 8. 10
1000 p:ér ' 4.6 5.6 6.6 7.6 8.5 10.5 S 1000 pier 4.8 58 6.9 7.9 89 - 110
1500 . pier 3.1 37 44 5.0 57 7.0 1500 pier 32 39 4& 53 ° 60 .73
2000 - pier 23 28 © 33 38 43 5.3 2000 pier 24 29 34 39 4.5 5.5
- 2500 pier 1.8 2.2 26 30 34 - 42 2500 pier 1.9 23 27 3.2 16 44
3000 pier 1.5 18 220 25 28 35 3000 pier 1.6 1.9 23 256 3.0 37
3500 pier 1.3 - 16 1.9 22 24 3.0 3500 pier 14 1.7 2.0 23 26 3.1
- 4000 pier . 12 1.4 1.6 1.9 21 2.6 4000:  pier 1.2 15 17 20 2.2 2.7
Required Effective Footing Area - Aftg (sqft) * 1
: Multi-Section
Width
e Min. Roof: 15 psf | | Ground Snow: 25 psf |
Net Soil Pier Spacing (ft) Net Soil . Pier Spacing (ft)
Pres (psf) 4 S 6 7 8 10 " Pres (psf) 4 5 6 7 8 10
1000 pier 36 4.4 31 5.8 66 . B8O 1300 - pier 37 45 5.2 - 6.0 6.7 8.2
1500 . pier 24 2.9 3.4 39 44 54 1500 pier 2.5 30 35 40 45 55
2000 pier 1.8 22 2.5 2.9 33 4.0 2000 pier 1.9 22 .26 30 .34 4.1
2500 pier 15 1.7 2.0 23 26 32 2500 pier 1.5 1.8 2.1 24 27 33
3000 pier 1.2 L5 17 1.9 22 2.7 3000 pier 1.2 1.5 1.7 2.0 22 27
3500 pier 1.0 . 1.2 1.5 17 1.9 23 3500 pier 1.1 1.3 15 1.7 1.9 2.3
4000 pier 10 1.1 1.3 1.5 1.6 2.0 4000 pier 1.0 1.1 1.3 L5 1.7 2.1




13

Required Effective Footing Area - Aftg (sqft) *

* Minimum exterior and interjor pier area is 1.0 sqft.

B-20

Multi-Section
Width
| Ground Snow: 30 psf & Min. Roof: 20 psf [ Ground Snow: 40 psf |
Net Soil - Pier Spacing (&} Net Soil _ Pier Spacing (ft) i
Pres (psf) 4 5 6 8 10 Pres (psf) 4 5 6 7 8 10
1000 pier 3.3 46 54 6 2 6.9 8.5 1000 pier - 4.0 4.9 57 6.5 74 9.0
1500 pier 2.5 31 3.6 4.1 46 57 1500 pier - 2.7 3.2 3.8 4.4 49 6.0
2000 pier 19 23 23 3.1 3.5 4.2 2000 pier 20 24 2.9 33 3.7 45
2500 pier L5 1.8 2.2 2.5 28 34 2500 pier 1.6 1.9 2.3 26 29 3.6
- 3000 pler 1.3 LS 1.8 21 23 28 3000 . pier 1.3 16 1.9 22 25 3.0
3500 pier 1.1 13 1.5 1.8 2.0 24 3500 pier 1.2 14 1.6 1.9 2.1 2.6
40600 pier L0 1.1 1.3 1.5 1.7 2.1 4000 pier 1.0 12 14 16 1.8 23
- Ground Snow: 50 psf | Ground Snow: 60 psf
Net Scil Pier Spacing (6 Net Soil - - Pier Spacing (ft) :
Pres (psf) 4 3 6 7 8 10 Pres (psf) 4 5 6 7 8. 10
1000 pier 43 5.1 6.0 6.9 78 96 - 1000 plcr 4.5 54 6.4 7.3 82 10.1
1500  pier 28 34 40 46 | 52 64 1500 pier 3.0 3.6 42 49 55 67
2060 pler 21 26 3.0 3.5 39 4.8 2000 pier: 22 2.7 32 36 41 - 51
2500 pier 17 2.1 24 2.8 31 - 3.8 2500 pier 1.8 22 25 29 3.3 4.0
©. 3000 pier 14 1.7 2.0 23 2.6 32 3000 pier 1.5 1.8 2.1 24 27 34
3500 pier 1.2 1.5 1.7 2.0 22 27 » 3500 pier’ 1.3 L5 18 2.1 24 29
. 4060 pler . 1.1 L3 1.5 17 20 .24 4900 pier 1.1 14 1.6 1.8 2:1 25
Ground Snow: 70 psf Ground Snow: 80 psf
Net Soif . Pier Spacing (ft) Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 . Pres(psh) 4 3 5 7 8 10
1000 pier’ 47 57 6.7 7.3 8.7 10.7 1000 pier 4.9 6.0 7.0 81 91 112
1500 pier 31 38 - 45 5.1 58 7.1 “1500° - pier’ 33 40 4.7 54 6.1 1.5
2000 pier 23 2.3 3.3 38 43 " 33 2000.  pier 2.5 30 3.5 4.0 46 56
2500 pier 1.9 23 2.7 31 35 - 43 2500 pier 20 24. 28 - 32 36 4.5
3000 pier i6 1.9 22 2.6 29 36 © 3000 pier - 1.6 20 23 27 - 30 3.7
3500 - pier 13 i6 1.9 2.2 25 3.0 3500 . pier 14 17 2.0 23 2.6 32
4000 pier 1.2 14 1.7 19 22 27 4000 ~ pier 12 1.5 18 2.0 23 28
Ground Snow: 90 psf | L : Ground Snow: 100 psf J
Net Soil j Fier Spacing (ft} Net Soil ' Pier Spacing (ft}
Pres (psf) 4 5 6 7 -§ 10 Pres (psf} 4 5 6 7 - § 10
1000 pxcr 51 6.2 73 84 95 11.7 1000 pier 53 6.5 7.7 8.8 10.0 12.3
1500 pier 34 41 49 5.6 6.4 7.8 1500 -~ .pier. 3.6 43 51 - 59 6.6 82
2000-  pier 2.6 3.1 3.7 42 4.8 5.9 2000 pier C 27 32 3.8 4.4 5.0 6.1
2500 pier 20 25 29 34 38 4.7 2500 pier 2.1 26 31 3.5 4.0 49
3060 pier 17 21 2.4 2.8 32 39 3000 . pier 18 22 . 286 2.9 33 4.1
13500 pier 1.5 1.8 2.1 24 27 .34 3500 .- pier 15" 19 22 25 28 35
4000 pier L3 1.6 1.8 2.1 2.4 29 4000  pier 1.3 1.6 L9 22 25 3.1




Multi-Section E, 1

Required Effective Footing Area - Aftg (sqft) *

l

Min. Roof: 15 psf

C 2500

1]

Multi-Section

- 7000

‘Width

Net Soil Pier Spacing (ft) -

Pres (psf) 4 5 5] 7 % 10

1000 ext int 1.7 1.9 22 24 2.7 3.2
marriage 3.0 36 4.2 4.8 54 6.6

1500  ext int 1.1 1.3 1.5 16 1.8 21
marriage - 2.0 2.4 2.8 3.2 3.6 4.4

2000  ext, int 1O 1.0 1.1 1.2 1.3 1.6

__ marriage 1.5 1.8 2.1 24 2.7 3.3

2500 . ext int 1.0 i.0 1.0 1.0 1.1 13
marriage  §.2 14 . 1.7 1.9 2.2 2.6

3000  ext, int 1.0 1.0 1.0 1.0 1.0 il
marriage 1.0 1.2 1.4 1.6 1.8 2.2

3500  ext,int 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.0 1.0 1.2 14 1.5 1.9

4000  ext int’ 1.0 1.0 1.0 1.0 1.0 1.0 .
mariage 1.0 1.0 1.0 1.2 1.3 1.6 Interior Plers

Net Soil Marriage Wall Opening Width (It) Exterior Piers

Pres (psf) 10 12 14 16 18 20 Long Foundation Wall

1000 mamiage 64 75 87. 99 110 122

1500  marriage 4.3 5.0 58 6.6 73 8.1

2000  marriage 3.2 38 43 49 55 6.1
marriage 2.6 3.0 35 38 4.4 49

3000  mamage 2.1 2.5 29 33 . 3.7 4.1

3500  mamiage 1.8 22. 25 2.8 3.1 35

"4000 marriage 1.6 1.9 22 25 2.8 3.0
Ground Snow: 25 psf J LGround Snow: 30 psf & Min. Roof: 20 psf |

Net Soil Pier Spacing (1) Net Soil Pier Spacing (ft)

Pres (psf) 4 5 6. 7. -8 10 Pres (psh) 4 5 6 7 8 10
ext, int 1.7 i9 22 24 .27 3.2 1000 ext,int 17 1.9 2.2 24 27 3.2
marmiage - 3.1 3.7 4.4 5.0 56 6.9 niarria_ge 3.3 39 4.6 5.3 5.9 7.3

15300  ext, int 1.1 1.3 1.5 1.6 18 21 1500 - ext,int 1.1 13 15 1.6 18 21
marriage 2.1 - 2.5 2.9 3.3 3.7 46 marriaze 2.2 26 3.1 3.5 4.0 4.9

2000 ext,int 1.0 1.0 1.1 1.2 13 1.6 . 2000 ext,int 1.¢ 10 1.1 12 13 1.6

omamiage 16 - 19 22 25 28 34 _ marage 16 20 23 26 30 36

2500 . ext int . 1.0 1.0 1.0 1.0 1.1 13 2500 - ext,int 1.0 1.0° i0 1.0 1.1 1.3
marriage -~ -~ 1.2- 1.5 1.7 2.0 2.2 2.8 marriage - 1.3 1.6 1.8 2.1 24 29

3000 ext int 1.0 1.0 1.0 1.0 1.0 1.1 3000  ext, int 1.0 1.0 1.0 1.0 1.0 1.1

: mammage 10 1.2 1.5 1.7 1.9 23 marriage 1.1 1.3 1.5 1.8 2.0 2.4

3500 extimt 1.0 1.0 1.0 1.0 1.0 1.0 3500 ext, it 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.0 1.1 1.2 1.4 1.6 2.0 margage 1.0 . 1.1 1.3 1.5 1.7 2.1

4000  ext, int 1.0 1.0 1.0 1.0 1.0 1.0 4000  ext, int 1.0 - 10 1.0 1.0 1.0 1.0
martiage 1.0 10 1.1 - 12 14 1.7 ] marriage 1.0 10 1.2 1.3 1.5 1.8

Net Soil ) Marriage Wall Opening Width (fz) . Net Soil ) Marriage Wall Opening Width (ft)

Pres (psf) 10 12 4 - 16 18 20 Pres (psf) 10 12 14 16 13 20)

1000 - marriage 6.7 7.9 9.1 10.3 11.5 i27 1000 marnage 7.1 g4 9.7 11.0 123 136

1500 ~ marriage 4.5 53 6:1 69 77 85 1500 mamiage 4.7 56 6.5 7.3 8.2 9.0

2000  marriage 3.3 39 4.6 52 58 6.4 2000 margage 3.5 42 4.8 3.5 6.1 6.8

2500 mamage 2.7 3.2 36 4.1 4.6 51 2500 marriage 2.8 34 39 44 4.9 54

3000 marriage 2.2 26 3.0 34 3.8 42 3000 mardage 24 28 32 37 4.1 4.5

3500 marriage 1.9 2.3 26 2.9 33 36 3500 mamage 20 24 28 3.1 35 3.9

4000 - matrjage - 1.7 2.0 2.3 26 28 3.2 4000  ‘marriage 1.8 2.1 2.4 2.7 3.1 3.4

* Minimum interior pier area is 1.0 sqft. Minimum exterior foundation wall footing width is 1:-0°;

when the snow load is 100 psf and the aliowable soil pressure is 1000 psf, use 1'-2",

B-21

except for a 16" wide unit




1]

. Width

Multi-Section

Required Effective Footing Area - Aftg (sgft) *

Ground Snow: 40 psf

|

Ground Snow: 50 psf

Net Soil - Pier Spacmg (f1) Net Soil Pier Spacing ({1}
Pres (psf) 4 5 7 8 10 Pres (psf) 4 5 6 7 8 10 -
1600 ~ext,int 1.7 1.9 2.2 24 .27 32 1000 - ext, int 1.7 1.9 - 2.2 24 - 27 32
marrage 3.6 4.3 5.1 5.8 6.6 8.1 marmiage 3.9 4.8 5.6 6.4 7.3 8.9
1500  extimt 11 13 15 16 18 21 1500 extimt. 1.1 1.3 1.5 1.6 1.8 2.1
marriage 2.4 2.9 34 3.9 4.4 5.4 mam'age 2.6 3.2 37 4.3 4.8 5.9
2000  ext int 1.0 1.0 1.1 1.2 13 16 2000 extint 1.0 1.0 1.1 - 12 1.3 1.6
marriage 1.8 2.2 2.5 2.9 3.3 4.1 marriage 2.0 2.4 2.8 3.2 3.6 4.5
2500 ext, int 1.0 1.0 1.0 1.0 1.1 13 2500  ext int 1.0 1.0 1.0 1.0 1.l ‘1.3
marriage 1.4 1.7 2.0 2.3 2.6 3.2 - . martdage 1.6 1.9 2.2 2.6 29 3.6
3000  ext, int 1.0 1.0 1.0 1.0 1.0 1.1 - 3000 extint - 1.0 i0 - Lo 1.0 10 1.1
C marriage 1.2 1.4 1.7 1.9 2.2 2.7 . mattage 1.3 1.6 1.9 . 2.1 2.4 3.0
© 3500  extint 1.0 1.¢ i.0 1.0 1.0 1.0 3500  extint 10 1.0 - 1.0 1.0 1.0 1.0
marriape 1.0 1.2 1.5 1.7 1.9 23 : mamage - 1.1° 1.4 1.6 1.8 21 2.5
4000  ext int 1.0 1.0 1.0 1.0 1.0 1.0 4000  ext,int 1.0 - 1.0 1.0~ 1.0 1.0 1.0
marrage 1.0 1.1 1.3 1.5 1.6 2.0 marriage 1.0 1.2 1.4 1.6 1.8 22
Net Soil Marriage Wall Opening Width (ft) Net Soil . 'Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 -12 14 16 18 20
1000 - mariage - 7.9 94 10.8 123 13.7 15.2 1000 marriage 8.7 10.3 - 120 13.6 15.2 16.8
1500  marmiage 5.2 6.2 7.2 82 9.2 10.1 1500 - mardage 5.8 6.9 8.0 @1 10.1 - 112
2000  marriage 4.0 47 54 6.1 6.9 16 2000 mamiage 4.4 52 6.0 6.8 756 84
2500  marriage 3.2 37 4.3 49 5.5 6.1 2500 mamiage 3.5 4.1 4.8 54 61 6.7
3000 marriage 2.6 3.1 36 4.1 46 51 3000 marriage 2.9 34 40 45 51 56
3500 marmage 2.3 27 3.1 35 39 43 3500 omartdage 25 3.0 34 39 43 4.8
4000 .- marriage 2.0 2.3 27 3.1 34 3.8 4000 - marriage 2.2 2.6 3.0 3.4 3.8 4.2
1 Pl a g ] . i 3 i £ 1
} : Ground Snow: 60 psf i b Ground Snow: 70 psf |
Net Soil IR Pier Spacing (ft) : . Net Spil : Pier Spacing (ft)
© Pres (psf) 4 5 6 - 7 8 10 Pres (psf) 4 5 6 7 3 10
© 1000 - extint 1.7 1.9 2.2 24 2.7 32 1060 ext, int 1.7 1% 22 - 24 27 32
marriage  4.2° 5.2 6.1 7.0 7.9 9.7 marriage 4.6 5.6 6.6 7.6 8.6 10.6
1500  ext, inmt 1.1 I3 L5 1.6 18- . .21 1800 extimt 1.1 - 13 15 16 18 . 21
- marrage 2.8 3.4 4.1 4.7 53 . &5 marriage . 3.0 3.7 44 - 50 5.7 7.0
S 2000 ext im 1.0 10 1.1 1.2 13 .16 2000 .extimt 10 1.0 1.1 1.2 1.3 16
i marriage - 2.1 2.6 3.0 35 40 4.9 martiage . 2.3 2.8 3.3 3.8 4.3 53
2500 - ext int 1.0 i0 1.0 . 1.0 1.1 L3 2500 extint. - 1.0 Lo . 10 1.0 1.1 13
marnage 1.7 2.] 2.4 2.8 3.2 3.9 marriage ~ 1.8 2.2 26 3.0 34 4.2
3000 - exyimt 1.0 1.0 1.0 1.0 1.0 1.1 3000 extint 1.0 1.0 - 1.0 1.0 1.0 1.1
marriage 1.4 1.7 2.0 23 2.6 32 ‘marriage -~ 15 - 19 2.2 2.5 2.9 3.5
3500  ext int 1.0 10 1.0 1.0 1.0 1.0 3500 ext int 1.0 i.0 1.0 1.0 1.0 1.0
) marriage 1.2 15 17 2.0 2.3 2.8 ) marriage - 1.3 1.6 1.9 22 2.4 3.0
4000  ext, imt 1.0 1.0 1.0 1.0 10-° 10 4000 - ext, int. 1.0 . 1.0 1.0 1.0 1.0 1.0
marriage L1 ° 1.3 1.5 1.7 2.0 2.4 . matrage 1.1 - 1.4 16 - 1.9 2.1 26
‘Net Soil. ~ Marriage Wall Opening Width (ft) . Net Seil -~ Marriage Wall Opening Width (ft)
Pres (psf) 10 12 - .14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000  mamage 9.5 113 131 . 149 167 185 1000 mamage 104 = 123  143° 162 181 201
1500 = mamiage 64 7.5 87 9.9 11.1 123 1500 ‘marriage 69 82 9.5 10.8 121 13.4
2000 marriage 4.8 5.7 6.6 7.4 8.3 9.2 2000  marmiage 5.2 6.2 7.1 81 91 10.0
2500 - marriage 3.8 . 4.5 52 6.0 6.7 7.4 © 2500 © mamiage 4.1 49 5.7 6.5 7.3 8.0
3000 - marriage- 3.2 3.8 4.4 507 56 . 62 3000 mamage 3.5 41 48 54 6.0 6.7
3500  martiage 2.7 32 37 43 43 53 3500 mammage 3.0 35 4.1 46 5.2 57
4000 marriage 24 2.8 3.3 37 4.2 4.6 4000 . marriage 2.6 3.1 3.6 4.0 4.5 5.0

* Minimum interior pier area is 1.0 sqft. Minimum exterior foundation wail foozmg w:dth is 1-0"; ; except for a 16' wide unit
when the snow load is 100 psf and the allowable soil pressure is 1000 psf, use 1'-2".



Required Effective Footing Area - Aftg (sqft) * [:D
Multi-Section

Width
| Ground Snow: 80 psf b ‘ Gfound Snow: 90 psf
- Net Soil . Pier Spacing {ft) Net Soil Pier Spacing (ft)
Pres (psf) 4 5 [ 7 8 10 Pres (psf)y 4 5 6 7. 8 10
1000 extint ~ L7 ° 1.9 22 24 27 32 1000 ext int 17 19 22 24 2.7 3.2
martdage 4.9 5.0 7.1 8.1 9.2 11.4 marriage 5.2 6.4 75 - 87 9.9 122
1500 extint -~ 1.1 1.3 15 16 18- 21 1500  ext, int 1.1 i3 1.5 1.6 1.3 21
marriage 3.3 4.0 4.7 54 6.1 7.6 martiage 3.3 4.3 5.0 58 6.6 3.1
2000 - ext int 1.0 1.0 1.1 12 13 16 2000  ext int 1.0 1.0 1.1 12 1.3 1.6
marriage 2.5 3.0 3.5 4.1 4.6 5.7 - marriage 2.6 32 3.8 4.4 4.9 6.1
2300 . extint - 1.0 1.0 1.0 1.0 1.1 713 2500 ext,int 1.0 1.0 10 10 - 11 1.3
- marrage 2.0 - 24 2.8 33 . 37 4.5 - . marriage 2.1 26 30 35 . 39 4.9
3000 extint -~ 1.0 10 L0 1.0 .o 1.1 3000 extint 10 . 1.0 1.0 1.0 1.0 1.1
marrage 16 20 2.4 273 3.1 38 mamiage 1.7 2.1 2.5 29 . .33 4.1
3500  ext int 1o 1.0 1.0 1.0 1.0 1.0 3500  ext imt 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.4 1.7 2.0 2.3 2.6 3.2 marriage 1.5 .18 - 22 25 2.8 3.5
4000, ext, int 1.0 1.0 ° 1.0 1.0 L9 1.0 4000 ext,int 10 10 10 1.0 1.8 1.9
marmiage 1.2 1.5 1.8 20 2.3 2.8 marriage 1.3 1.6 1.9 2.2 25 - 3.0
NetSoil - © Marriage Wall Opening Width (ft) Net Soil - " - Marriage Wall Opening Width {ft)
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 - 14 16 18 20
1000 marmage  11.2 13.3 154 175 196 217 10000 mardage 12.0 14.3 16.5 18.8 21.1 234

1500  mariage 7.4 8.9 10.3 117 131 . 145 1500 mamage 8.0 9.5 110 125 - 141 15.6
2000  marriage 5.6 66 77 88 . 98 109 2000 marrage 6.0 7.1 83 94 105 117
2500  marriage 435 53 6.2 70 718 8.7 2500 martiage 4.3 57 66 7.5 8.4 9.3
3000 mamage 3.7 44 5.1 58 65 - 7.2 3000 - marfiage 4.0 48 35 6.3 7.0 7.8
3500 . mamiage 3.2 38 44 5.0 56 . 62 3500° marmiage 34 @ 41 - 47 54 6.0 6.7
4000  marriape 2.8 33 38 44 - 49 54 4000 - marriage 3.0 - 36 41 47 53 58

1 Ground Snow: 100 psf !
-Net Soil - - Pier Spacing (ft) :
Pres (psf) 4 5 6 7 8- 10

1000  ext, im 1.7 1.9 22 24 27 32
. marriage 3.6 6.8 8.0 9.3 10.5 13.0
1500  ext, imt 1.1 13 1.5 16 18 21
marriage 3.7 4.3 54 6.2 7.0 8.7
2000  ext,int 10 . 1.0 1.1 1.2, 13 16
marriage 2.8 34 4.0 46 5.3 6.5
2500 - ext;int 1.0 1.0 Lo 10 11 13
marriage 2.2 27 3.2 3.7 4.2 52
3000  ext,int 1.0 10" - 10 10 10 14
marriage . 1.9 2.3 2.7 3.1 .35 4.3
3500  ext int 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.6 19 . 23 2.7 3.0 3.7
4000 - ext,int © 1.0 1.0 1.0 ‘1.0 1.0 10
marriage 1.4 1.7 2.0 2.3 26 33
Net Soil : " Marridge Wall Opening Widsh (fty” -
Pres(psh 10 12 14 16 13 20
1000  marmmage 128 152 17.7 201 2260 . 250
1500  marmiage 8.5 10.2 11.8 134 15.0 16.7
2000 martage. 64 7.6 8.8 10.1 113 125
2500  marriage 5.1 6.1 7.1 80 9.0 100 U
3000 mardage 43 5.1 5.9 6.7 7.5 83
3500  mardage 3.7 44 54 5.7 6.4 71
4000 ma.rriage 32 33 4.4 5.0 5.6 6.2

* Minimum interior pier area is 1.0 sgft. Minimum exterior foundation wall footing width is 1"-0"; except for a 16' wide umt
when the snow load is 100 psf and the allowable soil pressure is 1000 psf, use 172",

B-23




1 Required Effective Footing Area - Aftg (sqft) *
Multi-Section

Width
l _ Min. Roof: 15 psf ' T [ Ground Snow: 25 psf J
- .Net Soil : Pier Spacing (ft} ’ Net Soil Pier Spacing (ft)
" Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 -8 10
1000 ext, int 1.8 2.1 24 273 29 35 1000 ext, int 1.8 2.1 24 27 29 3.5
marriage 3.4 4.1 4.8 - 5.5 6.3 7.9 : rmamiage 3.6 4.3 5.0 5.8 6.5 - 8.0
1500 ext, int i2 14 1.6 1.8 . 20 23 1500  ext, int 12 14 16 18 20 ° 23
marriage 2.3 2.8 3.2 3.7 - 43 51 marrizge 24 29 .34 3.9 43 . 53
2000  ext, int 1.0 1.1 1.2 1.3 1.5 1.8 2000  ext, int 1.0 1.1 12 13 1.5 1.8
mamiage 1.7 2.1 2.4 2.8 3.1 3.8 ) marriage 1.8 21 2.5 29 . .-33 4.0
2500 ext,imt 1.0 1.0 i0 1.1 12 - 14 2500  ext, int 1.0 1.0 1.0 11 1.2 1.4
marrage 14 1.7 1.9 22 . 25 3.1 . marriage 1.4~ 1.7 2.0 2.3 2:6 3.2
3000 extint - 10 - 10 1.0 1.0 1.0 1.2 - 3000 extimt 1.0 1.0 1.0 10 1.0 ‘1.2
marrage 1.1 1.4 16 - 1.8 2.1 2.6 martiage 1.2 1.4 I.7. 1.9 2.2 2.7
3500 ext,/int 1.0 1.0 1.0 . 10 Lo 1.0 3500 ext int 1.0 i.0 1.0 1.0 1.0 1.0
marrage 1.0 1.2 1.4 1.6 1.8 22 . martiage 1.0 1.2 1.4 1.7 1.9 - 23
4000  ext, int 1.0 1.0 1.0 1.6 10 10 4000  ext int 1.0 1.0 10 1.0 1.0 1.0
martiage 1.0 1.0 1.2 1.4 1.6 1.9 marriage 1.0 1.1 1.3 - 1.4 1.6 2.0
Net Soil Marriage Wall Opening Width (ft) Net Soif Martiage Wall Opening Widéh (1)
- Pres (psf) : 10 12 14 16 18 20 Pres (psf} 10 12 14 16- 18 20
1000 - marrjage 7.5 8.8 10.2 11.6  -13.0 . 143 1000 - marriage 7.8 93 - 107 121 136 15.0
1500 marriage 5.0 5.9 6.8 - 19, 86 - 95 -1500- = marrage 5.2 6.2 7.1 81 90 10.0
2000 mamiage 37 44 5.1 58 65 - 12 2000 . marriage 39 46 53 61 68 7.5
2500  mamage 3.0 35 41 456 52 57 2500 marriage 3.1 37 4.3 49 54 6.0
3000 mardage 2.5 29 3.4 39 .. 43 .48 - - 3000 . marriage 26 31 36 40 4.5 50
3500 . marriage 2.1 25 28 33 37 - 41 . 3500 mamiage 2.2 26 - 31 35 39 43

4000  mamiage 1.9 22 26 2.9 32 36 4000 - marriage 2.0 2.3 27 .. 30 3.4 3.8

g 1
ﬁGrsuad Snow: 30 psf & Min. Roof: 20 psf- | | o Urouna Snow: 40 psf ]
Net Soil ’ Pier Spacing (ft) - Net Soil ©_ Pier Spacing (ft) ’
Pres (psf) 4 3 6 i 8 10 Pres (psf) 4 - 5 6 7 g 10
1000 ext, int 1.8 21 24 - 27 29 35 100G ext; imt 138 2.1 24 27 - 29 335
masriage 3.7 4.5 53 6.1 69 8.5 : marriage 4.1 - 5.0 - 5.8 68 77 - 94
1500 - ext, int 12 14 16 18 20 237 1500 extimt 1.2 1.4 1.6 13 2.0 2.3
marniage 2.5 3.0 3.6 4.1 4.6 57 marriage 2.8 3.3 3.9 4.5 5.1 6.3
2000  extint - - 1.0 1.1 1.2 1.3 L5 18 2006 extint - " 1.0 1.1 1.2 1.3 L5 1.8
. mamriage 1.9 2.3 2.7 3.1 3.5 42 marriage . 2.1 25 . 3.0 .-34 - 38 - 47
2500 extint 1.0 1.0 1.0 L1 1.2 14 2500 . ext, int 1.0 1.0 1.0 1.1 1.2 14
marriage 1.5 1.8 2.1 24 2.8 34 - mamiage 1.7 2.0 24 2.7 3.1 _ - 38

3000  ext,imt L0 L0 L0 1.0 1.0 1.2 © 3000 extint 10 10 1.0 - 10 1.0 1.2

- mamage 12 1.5 1.8 2.0 23 - 28 . Tmamiage 14 1.7 20 2.3 2.6 3.1
3500 ext, int 1.0 1.0 1.0 1.0 1.0 0 3500 ext, int. 1.0 1.0 I.0 1.0 1.0 Lo
0
1

i
margiage 1.1 - £3 1.5 1.7 2.0 2. _ Mmarriage 1.2 - 14 1.7 - 1.9 S 2.2 2.7
4000 ext, int 1.0 1.0 1.0 1.0 1.0 1 4000 - ext, int 1.0 1.0 10 1.6 1.0 1.0
- mamiage 1.0 1.1 13 1.5 17 - 2. marniage 1.0 1.3 1.5 17 19 2.4

Net Soil Marriage Wall Opening Width (ft) Net Soil . - Marriage Wall Opening Width (ft}

Pres (psf) 10 12 14 16 18 20 Pres (psf) .10 12 - 14 16 . 18 20
1000  martage 8.3 9.8 114 129 144 16.0 1000  marriage 9.2 110 127 14.4 16.2 7.8
1500 marmage 5.5 6.6 76 86 2.6 10.6 1500  marriage 6.2 7.3 8.5 96 108 119

2000  marriage 4.1 49 57 64 7.2 8.¢ 2000 samage 4.6 55 6.3 72 81. 89
2500 marriage 33 39 4.5 52 5.8 64 2500 marrdage 3.7 44 5.1 58 6.5 7.2
3000 marage 2.8 33 3.8 43 48 5.3 3000 martiege 3.1 37 4.2 4.8 54 6.0
3500  marmiage 2.4 28 32 37 4.1 46 - 3500 -marmmage 26 - 31 36 4.1 4.6 5.1
4000 marriage 2.1 2.5 2.8 32 3.6 4.0 4000 _marriage 2.3 2.7 32 36 4.0 4.5

* Mintmutn interior pier area is 1.0 sqft. Mlmmum exierior foundation wall footing width is 1-0%; exeept for 216 wide unit
when the snow load is 100 psf and the allowable soil pressure 15 1000 psf, use 1-2".
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. Required Effective Footing Area - Aftg (sgft) *

1

Multi-Section
Width
Ground Snow: 50 psf | | Ground Snow: 60 psf
- Net Soil i : Pier Spacing (ft) ) : Net Soil : Pier Spacing (ft)
Pres (ps) 4 3 6 7 8 10 Pres (psf) 4 5 6 1 -8 10
1000 - ext, int 1.8 2.1 24 2.7 29 35 1000 . ext, int 1.8 2.1 24 2.7 2% - 358
-~ marriage 4.5 5.5 6.5 7.5 8.4 104 mariage 4.9 60 70 8.1 92 il4
1500  ext, int 12 1.4 1.6 1.8 2.0 23 1500  ext int 1.2 14 1.6 1.8 2.0 23
martiage 3.0 3.7 4.3 5.0 5.6 6.9 marriage 3.3 4.0 47 54 6.1 7.6
2000  ext int 10 1.1 7 1.2 1.3 1.5 1.8 2000  ext,int 1.0 1.1 12 13 L3 1.8
marriage 2.3 2.7 3.2 3.7 4.2 5.2 ' marriage 2.4 3.0 35 41 46 57
"2500° extint 7 1.0 1.0 1.0 11 1.2 14 2500  ext, int 1.0 1.0 1.0 1.1 1.2 14
marriage 1.8 22 26 3.0 34 4.2 marriage 2.0 24 28 3.3 3.7 4.5
“3000 extint 100 1O, 1.0 1.6 1.0 1.2 3000  ext, int 1.0 1.0 1.0 1.0 1.0 12
martiage 1.5 1.8 2.2 2.5 2.3 3.5 marriage 1.6 20 23 27 3.1 3.8
3500 extint © 1.0 1.0 1.0 1.0 1.0 1.0 3500 ext int 1.0 1.0 1.0 1.0 1.0 1.0
marmiage 1.3 -1.6 1.8 2.1 24 3.0 mariage 14 1.7 2.0 23 26 3.2
4000 - ext, int 1.0 10 1.0 1.0 10 1.0 4000 - ext,int 1.0 10: 1.0 1.0 1.0 1.0
marrjage 1.1 1.4. 1.6 19 - 21 2.6 marrjage 1.2 15 1.8 20 23 2.8
Net Soil * - " Mariiage Wall Opening Width (ft) Net Soil . Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 . H4 16 18 .20
1000 - marriage 10.2 12.1 14.0 16.0 179 19.8 1000 martage 11.2 133 154 17.5 19.6 21.7
1500 - martage 6.8 81 9.4 10.6 . 119 13.2 1500 . marriage 7.4 8.8 10.3 1.7 131 - 145
2000 mariage 5.1 6.1 7.0 8.0 89 - 99 2000  mariage 5.6 6.6 7.7 87 9.8 109
2500 . marriage 4.1 4.3 56 6.4 7.1 79 . - 2500 marrage 4.5 53 6.2 7.0 7.8 87
3000 mardage 3.4 4.0 4.7 53 . 60 6.6 3000 marriage 3.7 44 sI 58 6.5 7.2
3500 marhage 2.9 35 4.0 46 51 57 3500 - marmage 3.2 38 4.4 50 56 6.2
4000  marriage 2.6 3.0 3.5 4.0 4.5 4.9 4000 martape 2.8 3.3 3.8 44 4.9 5.4
Ground Snow: 70 psf ' E . Ground Snow: 80 psf i
Net Soil Pier Spacing (fi) : ‘Net Soil ) Pier Spacing (ft) :
Pres (psf) 4 .5 & X 8 10 Pres (psf) 4 5 & -7 8 10
1000 ext, int 18 21 24 27 29 35 1003 ext, int 1.8 2.1 24 27 2.9 35
marriage 5.3 65 76 2.8 100 12.3 marmiage 3.7 6.9 8.2 9.5 10.7 13.3
1500  ext, int 12 1.4 16 i.8 20 2.3 1500 - ext, int 12 14 16 1.8 2.0 2.3
marfage 3.5 4.3 5.1 5.9 6.6 8.2 ) marriage 3.8 4.6 3.5 6.3 7.2 8.8
2000  ext,inmt 1.0 1.1 12 1.3 1.5 1.8 2000 ext it 1.0 1.1 1.2 13 15 1.8
. marriage 2.6 3.2 3 4.4 5.0 6.2 marriage 2.8 33 4.1 47 5.4 6.6
2500  ext,int 1.0 10 to 11 1.2 1.4 2500  ext, int 1.0 1.0 1.0 11 1.2 14
) martage 2.1 246 kX 33 4.0 4.9 marrage 2.3 2.8 33 38 4.3 5.3
3000  extmit 1.0 10 1o 1.0 1.0 12 3000 ext, int 1.0 1.0 1.0 1.0 1.0 1.2
martiage 1.8 22 oS 2.9 33 4.1 marriage. 1.9 23 2.7 3.2 3.6 4.4
3500  ext, int 1.0 16 it 1.0 1.0 1.0 3500  ext,int 1.0 1.0 1.0 1.0 1.0 1.0
-marfage 1.5 1.8 2z 2.5 2.8 3.5 marriage 1.6 2.0 23 2.7 3.1 3.8
4000  ext, int 1.0 10 in 1.0 1. 1.0 4000 extint 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.3 ] 6 1Y 2.2 2.5 3.1 marriage 1.4 1.7 20 24 - 2.7 3.3
Net Soil Marmage Wail Operung Width (ft) . Net Soil Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 6 13 20 Pres (psf) 10 12 14 16 18 20
1000  marriage 12.1 144 i 19.0 213 23.6 1000 marriage 13.1 13.6 18.1 205 - 23.0 255
1500 marrage 8.1 96 111 127 142 157 1500 mardage 8.7 10.4 12.0 13.7 154 17.0
2000 marriage 6.1 T2 s 9.5 107 118 2000 martage 6.5 7.8 2.0 16.3 11.5 12.8
2500 marriage 4.8 58 67 7.6 8.5 9.4 2500 marrage 5.2 6.2 7.2 82 9.2 10.2
3000 marriage 4.0 48 36 63 7.1 79 3000 mamjage 4.4 3.2 6.0 6.8 77 85
3500 rmarmtage 3.5 41 <8 5.4 6.1 6.7 3500 mardage 37 4.4 5.2 59 6.6 73
4000  marrage- 3.0 36 42 4.8 5.3 3.9 4000  marriage 3.3 3.9 4.5 5.1 5.8 6.4

* Minimum interior pier area1s 1 0 sgft  Minimum exterior foundation wall footing width is 1-0"; except for a 16 wide unit
when the snow load is 100 psf and the allowable soil pressure is 1000 psf, use 1-2".




[

Multi-Section

Width

Required Effective Footing Area - Aftg (sqft) *

‘Ground Snow: 90 psf

!

Ground Snbw:' 100 psf

" Net Soil

. when the snow load is 100 psf and the allowabie soil pressure is 1000 psf use 12",
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Pier Spacmg (fty Net Soil Pier Spacing (ft)
Pres (psf) 4 5 7 8 10 Pres (psf) 4 . 5 6 7 g 10
1000  ext, int 18 . 21 2.4, 2.7 29 35 1000 ext imt 1.8 21 24 - .27 29 3.5
marriage 6.0 7.4 88 10.1 11.5 142 martiage 6.4 79 93 108 123 132
1500 ext inmt 1.2 1.4 16 18 20 - 23 1500 °  ext, int 12 1.4 1.6 18 2.0 23
marriage 4.0 4.9 5.8 6.8 7.7 9.5 marriage 4.3 5.3 6.2 7.2 8.2 10.1
2000  ext imt 1.0 1.1 1.2 13 1.5 1.8 2000  ext, int 10 1.1 12 - 13 15 1.8
margage 3.0 3.7 4.4 51 . 57 7.1 - marriage 3.2 3.9 4.7 5.4 6.1 7.6
2500  ext, int 1.0 1.0 1.0 11 - 12 14 2500  extint 1.0 1.0 1.0 1.1 1.2 14
: - martiage 2.4 3.0 35. 41 - 46 5.7 ___- mardage 2.6 3.2 3.7 43 4.9 6.1
3000 ext int 1.0 1.0 10 - 10 1.0 1.2 3000  ext int 10 1.0 1.0 1.0 1.0 1.2
marriage 2.0 2.5 2.9 3.4 3.8 4.7 mnarriage 2.1 2.6 3.1 356 4.1 5.1
3500 extim- 1.0 1.0 1.0 1.0 1.0 1o 3500  ext, int 1.0 1.0 1.0 1.0 1.0 1.0
.__marfiage 1.7 2.1 2.5 29 33 41 " mamiage . 1.8 . 23 2.7 3.1 35 4.3
4000-  ext,int 10 18 10 1o - 10 10 4000 ¢ ext, int 1.0 10 1.0 10 1.0 1.0
marriage 1.5 1.9 2.2 2.5 2.9 3.6 marriage 1.6 2.0 2.3 27 3.1 3.8
Net Soil T Mamage Wall Opening Width (ft) Net Soil Marriage Wall Opening Width (ft)
Pres (psf) 10 - 12 14 .. 16 18 20 " Pres (psh) 10 12 14 16 18 20
1000 . mamiage 14.0 16.7 19.4 221 - 248 274 1000  martiage 15.0° 17.9 20.7 23.6 26.5 29.4
1500 marrizge. 9.4 1LI . 12% 47- 165 . 183 1500 mardage 10.0 11.9 13.8 15.7 177 196
2000 - mamiage - 7.0 84 97 11.0 124 13.7 2000 marriage 7.5 89 104 i1.8 132 147
2500 martiage 5.6 6.7 78 g8 =~ 99 11.0 2500 mammage 6.0 7.1 83 9.4 10.6 117
- 3000 mamage 4.7 56 - 65 . 74 83 91 3000 imarmiage 5.0 6.0 6.9 7.9 88 . 98
3500 - marriage 4.0 48 55 6.3 7.1 7.8 3500 mamiage 4.3 5.1 59 67 16 84
4000 . mariage 3.5 4.2 4.8 55 . 62 6.9 © 4000 marrdage 3.7 4.5 5.2 5.9 6.6 7.3
* Minimam mu:_r!r_): pier area is 1.0 sqft. Minimum exterior foundation maj; footing width is 1%0"; except for a 16 wide uni



Required Effective Footing Area - Aftg (sqft) * 17
Multi-Section
Width
f Min. Roof: 15 psf | Ground Snow: 25 psf f
Net Soil _ Pier Spacing (fty Net Soil Pier Spacing (ft)
Pres (psf) 4 5 6 7 -8 10 Pres (psf) 4 3 6 7 3 10
‘1000 ext.imt 20 23 2.6 2.9 33 39 1000  ext it 2.0 23 26 29 . 33 39
marriage 3.7 4.5 53 6.1 6.9 85 - marriage 3.9 47 5.6 6.4 72 898
1500 ext,imt 1.3 - 15 17 20 22 26 . 1500 extint 13 15 17 20 22 26
marriage 2.5 3.0 36 41. 46 5.7 _ marrtiage 2.6 3.2 3.7 43 48 5.9
2000 ext,int 1.0 1.1 1.3 1.3 1.6 19 2000 ext,int 1.0 1.1 13 15 1.6 1.9
marrage 1.9 2.3 2.7 3.1 33 42 __marriage 2.0 24 2.8 32 3.6 44
2500 extint 1.0 10 .o 12 13 1.6 2500 ext,imt 1.0 1.0 1.0 1.2 137186
marriage 1.5 1.8 2.1 24 - 28 3.4 marriage 1.6 19 22 2.6 2.9 3.6
3000 extint 1.0 1.0 10 1.0 1.1 13 3000 extint. 1.0 10 . 1.0 1.0 1.1 13
tardage 1.3 15 1.8 2.0 23 28 marriage 1.3 L6 1.9 21 - 24 3.0
3500 extint -~ 1.0° - 1.0 1.0 1.0 10 11 3500 extint 10 10 10 10 1.0 1.1
. marriage 1.1 1.3 1.5 1.7 2.0 2.4 _ marriage 1.1 . 14 16 1.8 2.1 25
4000 extint 10 10 10 10 10 1.0 4000 extint 1.0 1.0 1.0 10 1.0 1.0
__marriage 1.0 1.1 13 L5 1.7 2.1 ~ mamigge 10 . 12 1.4 16 1.8 2.2
Net Soil i Mamage Wall Opening Width {ft) Net Seil * Marmiage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 20 - Pres(psh) 10 12 14 16 18 20
11000 | mardage 8.3 98 114 129 144 160 1000 mamiage 87 103 119 135 151 167
1500  marriage 5.5 6.6 76  B6-. 96 106 1500 imarriage 5.3 69 7.9 9.0 101 112

2000 . marriage 4.1 4.9 57 65 .72 8.0 2000  marriage 4.3 51 6.0 6.8 7.6 3.4 ;
2500 mamage 3.3 3.9 4.3 52 .38 6.4 2500 marriage 3.5 41 48 54 61 - 67 !
3000 marriage 2.8 33 . 338 43 48 53 3000  mamiage 2.9 34 40 45 30, 56 |

3500. . mamiage 2.4 2.3 3.2 37 4.1 4.6 . 3500 . marriage 2.5 29 3.4 39 43 4.8
4000  marrage 2.1 2.5 2.8 3.2 3.6 4.0 4000  marriage 2.2 2.6 3.0 34 38 4.2
| Ground Snow: 30 psf & Min. Roof: 20psf | | "Ground Snow: 40 psf B
Net Soil Pier Spacing {ft) L Net Soil " Pier Spacing (ft) o
Pres (psf) . 4 5 ) 7 . 8 10 Pres {psf) 4 5 6 7 8 - 10
1000 extimt - 2.0 2.3 26 2% 33 038 - 1000 extint 20 23 2.6 29 33 39
marriage 4.1 50 - 59 6.8 7.7 9.4 marriage 4.6 55 6.5 75 - 85 10.5
-1500 .  ext, int 13 1.5 17 2.0 22 26 1500 ext,int . - 1.3 L3 1.7 2.0 22 26
) mamriage 2.7 3.3 39 4.5 5.1 6.3 : marriage 3.0 37 44 50 57 7.0
2000 ext, int 1.0 1.1 13 1.5 16 19 2000 ext, int 1.0 1Ll 13 1.5 - 16 19
mardage 2.1 2.5 2.9 34 3.8 47 marriage. 2.3 2.8 3.3 3.8 - 43 .53
2500 extimt . 1.0 1.0 . 1.0 12 .13 16 2500 - extint 1.0 1.0 1.0 1.2 13 - 16
mariage 1.6 2.0 24 2.7 3.1 3.8 martage 1.8 22 2.6 3.0 3.4 4.2
3000- ext, int o 10 o 10 1.0 11 13 3000  ext, int 1.0 1.0 1.0 1.0 1.1~ 13
marriage 1.4 1.7 2.0 23 - 26 3.1 marriage 1.5 18 . 22 2.5 2.8 35
3500 - ‘ext,int 1.0 1.0 Lo 10 Lo 1.1 3300 ext,int 1.0 10 1.0 1.0 1.0 11
marmriage 1.2 14 . 1.7 1% 2.2 27 marriage 1.3 1.6 1.9 2.2 2.4 3.0
4000  ext, int 1.0 1.0 1.0 1.0 1.0 1.0 4000  ext, int 1.0 1.0 1.0 1.0 1.0 1.9
marriage 1.0 1.3 . 1.5 1.7 1.8 2.4 . Inarriage 1.1 1.4 1.6 1.9 2.1 2.6
Net Soil - ) Mamage Wall Opening W;dth (£ Net Soil Marriage Wall Opening Width (ft) :
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 = 14 16 18 - 20
1000~ marmiage 9.2 i0.9 127 144 161 © 17.8 1000 - marriage 103 122 142 16.1 18.1 20.0
1500 ‘marage 6.2 7.3 84 9.6 107 11.9 1500  marriage 6.9 82 9.5 107 120 13.3
2000 mamiage 4.6 55 6.3 72 8.1 89 2000  marriage 5.2 6.1 7.1 8.1 2.0 10.0
2500  marriage. 3.7 4.4 5.1 58 6.4 7.1 2500 marrage 4.1 49 57 64 7.2 80
3000 . mardage 3.1 36 4.2 4.8 54 59 3000 marriage 3.4 41 4.7 54 6.0 6.7
3500 - marriage 2.6 3.1 36 4.1 46 5.1 3500 rmamiage 2.9 3.5 4.1 46 5.2 57
4000. marriage . 2.3 2.7 3.2 3.6 4.0 4.5 4000 marriage 2.6 3.1 35 . 40 4S5 5.0
* Minimum interior pier area is 1.0 sqft. Minimam exterior foundation wall footing width is 1'-07; except for a 16" wide unit
when the snow load is 100 psf and the allowable soil pressure is 1000 psf, use I'-2".
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* Mirimum interior pier area is 1.0 sqft. Minimum exterior foundation wall footing Wldl:h is 1-0"; except fora 16" wide umt
when the snow load is 100 psf and the allowable soil pressure is 1000 pst, use 1! -2".
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17 Required Effective Footing Area - Aftg (sqft) *
Multi-Section
Width
Gfound Snow: 50 psf 4] I . Ground Snow: 60 psf i
Net Soil : Pier Spacing (ft) : Net Seil Pier Spacing (f1)
Pres (psf) 4 5 8 7 ] 10 Pres (psf) 4 5 [ 7 i 10
1000 extint 2.0 2.3 26 29 33 39 1000 ext,int 2.0 2.3 2.6 26 - 33 39
marage . 5.0 6.1 7.2 §3 94 116 marriage 5.4 6.6 78. 90 103 - 127
1500 extint. 1.3 1.5 1.7 2.0 22 26 1500 _ extint - 13 1.5 17 20 22 26
maiage 3.3 4.1 4.8 55 . 63 77 . mattiage 3.6 4.4 5.2 6.0 6.8 8.5
2000 extint 1.0 L1, 13 15 16 19 2000 extint 1.0 L1 1.3 1.5 1.6 19
marmiage 2.5 3.0 3.6 41 - 47 58 ' marriage 2.7 3.3 3.9 45 .51 .63
2500 extint 1.0 . 1.0 1.0 - 12 13 16 2500 extint 1.0 1.0 L0 1.2 13 1.6
marriage 2.0 24 2.9 3.3 3:8 4.6 marage 2.2 27 31 36 - 41 5.1
3000 extint - 10O 1.0 1.0 10 LI 1.3 3000 extinmt 1.0+ 1.0 10 1.0 Ll 13
| martage 1.7 2.0 24 28 3.1 39 . martage 1.8 2.2 26 .30 3.4 42
3500 extimt 1.0 © 1.0 10 1.0 10 1.1 3500 extint 1.0 1.0 1.0 1.0 10 11
martage 1.4 1.7 2.1 2.4 2.7 3.3 marmiage 1.5 Lo .22 26 2.9 36
4000 extimt 1.0° 10 1.0 10 - 10 ) 4000 extint - 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.2 1.5 1.8 2.1 2.3 25 mariage 14 .17 20 23 2.6 3.2
Net Soit Marriage Wall Opening Width (ft) - Net Soil ~ . Marriage Wall Opening Width (ft) -
Pres (psf) 10 12 14° 16 18 20 Pres (psf) 10, 12, .14 15 13 20
1000 martage 114 136 157 179 200 222 1000 marrage 125 149 172 196 220 243
1500  marriage 7.6 90 105 119 133 148 1500 mardage 83 99 115 131 146 162
2000 marriage 5.7 6.8 79 89 100 ILI 2000. mamiage 6.2 1.4 8.6 98 110 122
2500 mamiage 4.6 54 - 63 7180 2.9 2500 ‘mamiage 5.0 59 6.9 7.8 8.8 9.7
3000 marriage 3.8 45 52 60 67 74 - 3000 omamiage 4.2 50 5.7 6.5 73 .81
3500 mamiage 3.3 39 - 45 5.1 57. 63 3500 mamiage 3.6 42 49 56 6.3 7.0
4000  mariage 2.8 34 3.9 4.5 50 . 55 . 4000 man-igge 3.1 3.7 43 49 55 6.1
| - Ground Snow: 70 psf _ I - Ground Snow: 80 psf - |
Net Soil . Pier Spacing (ft} - Net Soil - Pier Spacing (ft) T
. Pres (pst) 4 5 6 7 8 10 Pres(psD 4 5 6 7 3 10
1000  extint. . 2.0 23 2.6 2.9 3.3 3.9 1000  ext.int 2.0 23 26 29 33 3.9
marriage. 5.9 7.2 8.3 9.8 111 138 _ marriage 6.3 1.7 9.1 106 120 - 148
1500 ext,mt 1.3 1.5 1.7 20 2.2 2.6 1506 - extint = 1.3 15 L7 2.0 2.2 2.6
. marriage 3.9 4.8 5.7 6.5 74 92 mamape 42 511 6.1 70 80 9.9
2000  extint- 1.0 1.1 1.3 L5 - 16 1.9 2000 extint 1.0 11 13 . 15 16 19
marrage 2.9 36 42 49 .56 6% mamiage 3.1 - 39 46 5.3 60 . 74
2500 . extint - 1.0 1.0 10 - 12 1.3 16 2500 extint 1.0 1.0 10 12 13 16
marriage 2.3 29 3.4 39 45 - 33  mamiage . 2.5 . 3.1 3.7 42 - 438 5.9
3000 extimt 1.0 1.0 1.0 10 . Ll 1.3 3000 extint 1.0 1.0 1.0 1.0 1.1 1.3
marriage 2.0 24 0 2% 3.3 37 - 46 ' mamiage 2.1 2.6 3.0 35 4.0 49
3500 extimt 1.0 - 10 1.0 LG - 1.0 1.1 . 3500 extint 1.0 1.0 1.0 10 1.0 1.1
marage 17 20 2.4 28 0 32 . 39 . . mamiage 18 22 26 .30 3.4 4.2
4000  ext,im 1.0 1.0 1.0 1.0 1.0 1.0 ° 4000 extmt 1.0 1.0 1.0 1.0 1.0 1.0
marage 1.5 1.8 2] 23 2.8 3.4 mardage 16 19 23 2.6 3.0 3.7
Net Soil . Marriage Wall Opening Width (ft) Net Soil Marriage Wall Opening Width (ft) .
Pres (ps) 10 12 14 16 18 20 Pres (psf) 0. 12 14 16 18 20
1000  mamage 13.6 162 187 213 ~ 235 265 . 1000 marmiage 147 175 203 231 259 287
1500 ‘marfage 90 108 125 142 159 177 1500 mamiage 9.8 116 135 154 172 191
2000  imarriage 6.8 8.1 94 107 120 . 133 2000  mamiage 7.3 g7 101 115 0 129 143
2500 martiage 5.4 6.5 75 85 96 106 2500 mariage 5.9 70 8.1 92 103 . 115
3000 - mamiage 45 @ 54 6.2 7.1 8.0 88 . 3000 mamiage 4.9 5.8 6.8 7.7 8.6 9.6
3500 marriage. 3.9 46 547 61 68 716 3500 - mamiage 4.2 5.0 53 66 74 22
4000 margage 3.4 40 4.7 53 60 - 66 4000, mariage 37 44 5.1 5.8 6.5 7.2




Required Effective Footing Area - Aftg (sqft) * | (13
Multi-Section
_ Width

I - Ground Snow: 90 psf | | Ground Snow: 100 psf

Net Soil _ .- Pier Spacing (ft) Net Soil _ Pier Spacing (ft) :

Pres (psf) 4 5 6 7 -8 10 Pres (psf) 4 -5 6 7 8 10

1000 extint 2.0 23 26 29 3.3 3.9 1000  extint 2.0 2.3 26 29 33 3.9
marriage 6.7 8.3 98 113 129 159 marriage 7.2 38 104 121 137 170

1500 extimt L3 15 1.7 2.0 22 2.6 1560 extimt 13 15 1.7 2.0 2.2 26
marriage 4.5 5.5 6.5 76 . 86 106 marriage 4.8 5.9 7.0 8.1 92 113

2000 extint 1.0 1.1 13 L5 1.6 1.9 2000 extimt 1.0 - 1.1 1.3 1.5 16 1.9
mardage  3.4. 4.1 49 57 - 64 8.0 . martiage 3.6 4.4 5.2 6.0 69 - 85

2500 extint 1.0 1.0 1.0 1.2 13 1.6 23500 extint 1.0 10 1.0 12 13 1.6
marriage 2.7 3.3 3.9 45 - 51 6.4 marriage 2.9 3.5 4.2 4.8 55 6.8

3000 . extint 1.0 1.0 1.0 1.0 11 1.3 3000 extim 1.0 1.0 1.0 1.0 11 13
marrage 2.2 28, 33 38 43 53 marriage 24 .29 35 4.0 46 57

3500 ext,int, 1.0 1.0 1.0 10 1.0 1.1 3500 extint L0 1.0 1.0 1.0 1.0 1.1
marrfage 19 2.4 2.8 3.2 37 46 marriage 2.0 2.5 3.0 35 - . 39 49

4000 extint 1.0 1.0 1.0 1.0 10 1.0 4000  extimr 1.0 1.0 10 1.0- L0 1.0
‘mardage 17 2.1 24 28 .32 - 40 martiage 1.8 2.2 26 3.0 3.4 43

Net Soil Marriage Wall Opening Width (ft) Net Soil Marriage Wall Opening Width (ft)

“Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20

1000 marmiage 157 . 188 218 248 278 309 1000 marmiage 16.8 201 233 265 298  33.0

1500 - mamiage 105 1235 14.5 165 186 206 1500  marpage 11.2 13.4 155 17.7 19.9 220
2000 - mamiage 79 54 109 . 124 139 154 2000 martiage 8.4 10.0 11.7 133 4.9 165
2500 marmage 6.3 7.5 87 9.9 11.1 12.3 2500  marmriage 6.7 8.0 9.3 10.6 119 13.2
3000  marriage 5.2 63 73 8.3 93 103 3000 marriage 5.6 6.7 7.8 8.8 9.9 11.0
3500 marriage 4.5 5.4 6.2 7:1 8.0 8.8 3500 mamage 4.8 57 6.7 7.6 8.5 9.4

4000 . marriage 3.9 47 5.4 6.2 7.0. . 77 4000  marbage 4.2 50 - 58 6.6 T4 8.3

* Minimum interior pier area is 1.0 sqft. Minimum exterior foundation wall footing width is 1'-0"; except for a 16" wi
when the snow load is 100 psf and the allowable soil pressure is 1000 psf, use 12" :
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Multi-Section ES, E6

10 - Required Effective Footing - Aftg *
Muiti-Section : — e
Width ‘Min. Roof: 15 psf
- : Net Soil Transverse Girder and Pier Spacing (ft}
“Pres (psf) 4 s 6 . 7 8 10

1000 = extwall 1.0 1.1 1.1 12 13 14
marriage 5.2 6.3 7.4 85 - 96 118
1500  extwall 1.0 1.0 1.0 1.0 - 10 1.0
marriage 3.5 4.2 4.9 57 6.4 7.8
2000 extwall 1.0 10O 1.0 1.0 1.0 1.0
. - mariage 2.6 3.1 3.7 4.2 48 59
I 2500 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.1- 2.3 3.0 3.4 3.8 . 47
3000  extwall 1.0 10 1.0 1.0 -1.0 1.0
ﬁ'ﬁ . marmiage 1.7 2.1 2.5 2.8 3.2 3.9
: Wall Pier 3500  extwall 1.0 1.0 1.0 10 10 1.0
?—Ma:,:::grwa“e___j ’ . mmamiage 13 1.8 2.1 24 - 27 34
: 4000. extwall 10 1.0 10 1.0 1.0 10
‘mardage 1.3 16 1.8 21 24 29

~  Net Seil . : Marriage Wall Opening Width (ft)
Pres (psh) : 10 12 14 16 18 20
1000  marriage 9.4 111 12.8 145 163 18.0
1500 . marrdage 6.3 74 8% 97 - 108 12.0
2000 mamiage 4.7 56 6.4 7.3 8.1 9.0
2500 marriage 3.8 44 31 58 6.5 72
3000 - mamage 3.1 37 43 48 . 54 6.0
3500 marrage 2.7 3.2 37 42 46 5.1
4000 :ﬁan-ia:re 2.4 2.8 32 36 41 4.5

Ground Snow: 25 psf | l Ground Snow: 30 psf & Min. Roof: 20 psf [

NetSaill - . “Transverse Girder and Pier Spacing (ft) Net Soil . Transverse Girder and Pier Spacing {ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 . 6 7 8 i0
1600  extwall 1.0 1.1 1.2 12 . 13 14 1000 extwall 1.1 1.1 1.2 1.2 1.3 14
marriage © 5.3 6.4 7.6 8.7 9.8 12.0 mardage 5.5 6.6 7.8 9.0 10.1 12.5
1500  extwall 1.0 1.0 1.0 1.0 10 1.0 1500 extwall 1.0 1.0 10 1.0 1.0 1.0
marriage 3.5 4.3 5.0 5.8 6.5 8.0 marriage 3.7 4.4 5.2 6.0 6.8 8.3
2000  ext wall 1.0 10 1.0 1.0 1.0 10 2000  extwall 1.0 10 1.0 1.0 1.0 10
marriage 2.7 3.2 3.8 4.3 4.9 6.0 marriage 2.7 3.3 3.9 4.5 5.1 6.2
2500 - extwall 1.0 1.0 1.0 1.0 Lo 10 2500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
_marriage 2.1 2.6 3.0 3.5 3.9 4.8 marriage 2.2 27 3.3 3.6 4.1 5.0
3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3000  extwall 1.0 1.0 1.0 - 1¢ 1.0 1.0
marriage 1.8 2.1, - .25 2.9 3.3 4.0 martiage 1.8 2.2 2.6 3.0 34 . 42
3500  extwall 1.0 1.0 - 10 10 10 1.0 3500 extwall 1.0 1.6 - 1D 1.0 1.0 1.0
marriage 1.5 1.8 22 .25 28 . 34 marage 1.6 19 . 22 26 29 3.6
4000  extwall 1.0 1.0 1.0 1.0 1.0 Lo 4000  extwali 1.0 1.0 1.0 1.0- 1.0 1.0
) marriage 1.3 1.6 1.9 2.2 25 3.0 mardage 1.4 1.7 20 2.2 2.5 3.1
Net Seil Marriage Wall Opcmng Width (ft) Net Soil Mamage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 14 16 - 18 20
1000  marrage 9.7 11.5 132 15.0 16.8 18.5 1000  marmiage 10.1 12.0 13.8 157 175 19.4
1500 marnage 6.5 7.6 8.8 10.0 11.2 12.4 1500  marrjage 6.7 8.0 9.2 10.4 11.7 12.9

2000 marriage 4.9 5.7 6.6 73 8.4 9.3 2000 mamage 5.1 6.0 6.9 7.8 8.8 97
2500 marriage 3.9 4.6 53 6.0 6.7 74 2500 marmtage 4.C 4.8 55 6.3 7.0 7.9
3000 mamage 3.2 3.8 4.4 5.0 56 6.2 3000 mamjage 4 40 4.6 52 5.8 6.5
3500 mamiage 2.8 33 38 43 4.8 53 3500 mamtage 2.9 34 3.9 4.5 5.0 5.5
4000  marriage 24 29 33 - 38 4.2 4.6 4000  mariage 2.3 30 - 35 39 4.4 4.3

* Minimum interior pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in square feet.
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Required Effective Footing - Aftg *

17

Multi-Section

Width

|

Ground Snow; 40 psf

|

f

Ground Snow: 50 psf -

Net Soil - Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 8 10
1000 extwall 1.1 1.2 1.2 1.3 1.3 1.5 1000 - extwall 1.1 1.2 13 13 14 1.3
marriage 5.8 7.0 8.3 9.5 10.8 13.3 marriage 6.1 7.5 8.8 10.1. 114 14.1
1500 extwall 1.0 1.0 10 1.0 1.0 1.0 1500  extwall i.0 1.0 1.0 1.0 1.0 1.0
marriage 3.9 4.7 5.5 6.4 . 7.2 8.8 marriage 4.1 5.0 59 6.7 7.6 9.4
2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000 ext wall 1.0 1.0 1.0 1.0 1.0 1.0
matriage 2.9 35 4.1 4.8 5.4 6.6 - _marjage 3.1 37 4.4 5.1 57 7.0
2500  extwall 10 1.0 1.0 1.0. 10 1.0 2500 extwall 1.0 1.0 1.0 1.0 1.0 1.0
martiage 2.3 2.8 3.3 3.8 4.3 5.3 marriage . 2.5 3.0 3.5 4.0 4.6 3.6
3000 extwall 1.0 1.0 1.0 1. . 10 1.0 3000  extwall 1.0 1.0 1.0 10 1.0 10
marriage 1.9 23 2.8 32.. 36 4.4 - .marrage 2.0 2.5 2.9 3.4 3.8 . 47
3500 © extwall 10 10 10 10 1.0 1.0 3500 - extwall 10 1.0 10 1.0 1.0 1.0
marriage 1.7 2.0 24 2.7 3.1 3.8 marriage 1.8 2.1 2.5 29 3.3 4.0
4000 - ext wall 1.0 1.0 1.0 1.6 1.0 1.0 4000 extwall 1.0 1.0 10 1.0 1.0 10
marriage 1.5 1.8 2.1 24 2.7 3.3 ] marriage 1.5 1.9 22 - 25 29 3.5
Net Soil Marriage Wall Opening Width {fi} Net Soil Marriage Wall Opening Width (ft)
Pres {psf) 10 12 14 16 18 . 20 Pres (psf) 10 12 14 ~ 16 18 - 20
1000 martiage 109 12.9 1500 170 19.0° 210 1000  marmiage 11.7 13.9 16.1 183 20.5 226
1500 mardage 7.3 86 . 10.0 113. 127 14.0 1500 mardage 7.8 9.3 10.7 12.2 136 151
2000 ~marsiage 5.5 6.5 7.5 85, 9.5 10.5 2000 mamiage 5.9 7.0 8.0 9.1 102 - 113
2500 nmarriage 44 52 6.0 6.8 7.6 8.4 2500 marmiage 4.7 5.6 6.4 73 82 9.1
3000 marriage 3.6 4.3 5.0 57 63 7.0 3000 omarmiage 3.9 46 54 61 6.8 7.5
3500 marmdage 3.1 37 4.3 48 - . 54 6.0 3500 mardage 3.4 4.0 4.6 52 5.8 65
4000 =~ marrage 2.7 3.2 3.7 4.2 4.7 52 4000 . marriage 2.9 3.5 4.0 4.6 5.1 57
E Ground Snow: 60 psf j i Ground Snow: 70 psf i
Net-Soil Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)
Pres-(psf) 4 5 6 7. - 8 10 Pres (psf} 4 5 [ 7 8 10
1000 extwall 1.2 1.2 1.3 1.4 14 1.5 1000 ext wall 1.2 1.3 1.3 1.4 15 1.6
marrjage - 6.5 7.9 9.3 10.7 12.1 14.9 marriage 6.8 8.3 9.8 11.3 12.7 15.7
1500  ‘extwall 1.0 10 1.0 1.0 1.0 1.0 1500 - extwall 1.0 1.0 1.0 1.0 - L0 11
) marriage 4.3 5.2 6.2 7.1 8.1 9.9 mardage 4.5 5.5 6.3 7.5 8.5 10.5
2000  extwall 1.0 1.0 10 10 1.0 1.0 2000  extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 3.2 39 1.6 5.3 6.0 7.5 marrage 3.4 4.1 - 49 . 36 6.4 7.9
2500  extwall 1.0 10 10 1.0 1.0 1.0 2500  extwall 1.0 1.0 1.0 1.6 10 Lo
marriage 2.6 3.1 3.7 4.3 4.8 6.0 martiage 2.7 3.3 39 4.5 5.1 6.3
3000 - extwall 10 1.0 1.0 1.0 1.0 1.0 3000 extwall 1.0 1.0 10 1.0 1.0 1.0
marrage 2.2 2.6 31 36 4.0 5.0 marriage 2.3 2.8 33 3.8 4.2 5.2
3500 extwall 1.0 1.0 i0 1.0 1.0 1.0 3500 - extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.8 232 26 3.1 3.5 4.3 : marriage 1.9 2.4 2.8 3.2 3.6 4.5
4000  extwall 1.0 1.0 i 1.0 10 1.0 4000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage .. 1.6 20 Z3 2.7 3.0 3.7 mamriage 1.7 2.1 2.4 28 - 312 39
Net Soil Marriage W all Operung Widtn (f1) Net Soil - Marriage Wall Opening Width (f1) -
Pres (psf) 10 12 il 16 18 20 Pres (psf) 10 - 12 14 16 18 20
1000  marmiage 12.6 P49 7.2 196 21.% 24.3 1000  marriage 134 15.9 184 209 234 259
1500 marmiage 8.4 99 115 131 14.6 16.2 1500  marmiage 8.9 10.6 12.3 139 15.6 17.3
2060 mamiage 6.3 74 86 9.8 11.0 12.1 2000 marrage 6.7 7.9 52 104 11.7 12.9
2500 marriage 5.0 60 69 7.8 88 9.7 2500  marriage 54 6.4 7.4 84 | 94 10.4
3000 marrage 4.2 50 7 65 7.3 8.1 3000  marriage 4.5 53 6.1 7.0 7.8 8.6
3500 mamage 3.6 43 49 56 63 69 3500 marriage 3.8 4.5 53 6.0 6.7 7.4
4000  marriage 3.1 37 3.3 4 5.5 6.1 4000 marriage 3.3 4.0 4.6 5.2 5.8 6.5

* Minimum interior pler area is 1 0 sgft
The Exterior Footing Widths are shown in fegt. The Matriage Wall Footing Areas ate shown in square feet.
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13 Required Effective Footing - Aftg *
| - Multi-Section

Width
[ - Ground Snow: 80 psf | ] Ground Snow: 90 psf
Net Soil Transverse Girder and Pier Spacing (ft) Net Soil . - Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 53 7 8 10
1000 ext wall 1.3 13 14 14 1.5 1.6 1000 extwall 13 1.4 14 1.5 1.5 1.7
marriage 7.1 8.7 10.3 11.8 134 16.5 manjage 7.4 9.1 10.7 124 14F 174
1500 extwall 1.0 1.0 1.0 1.0 10 . 11 1500  extwall 1O 1.0 1.0 1.0 1.0 1.1

X marriage 4.7 5.8 6.8 7.5 8.9 11.0 : martiage 5.0 6.1 72 83 9.4 11.6
2000 extwall 1.0 1.0 1.0 1.0 10 1.0 2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0

marriage. 3.6 4.3 5.1 3.9 6.7 83 marriage 3.7 4.5 54 62 7.0 8.7

2500 extwall 1.0 10 1.0 1.0 1.0 1.0 2500 exewall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.8 3.5 4.1 4.7 54 66 mamiage 3.0 36 . 43 5.0 5.6 6.9

3000 cextwall 10 1.0° 1.0 1.0 1.0 1.0 3000  extwall 10 1.0 1.0 1.0 1.0 1.0
._marriage 2.4 29 34 39 45 35 __marriage 2.5 3.0 36 4.1 4.7 38
3500 extwall 1.0 10 1.0 1.0 10 - 10 - 3500  extwall 1.0 10 1.0 1.0 1.0 1.0
marriage 2.0 25 2.9 34 3.3 4.7 mardage 2.1 2.6 3.1 35 - 40 5.0

© 4000 extwall. 1.0 1.0 10 10 - 10 1.0 4000  extwall 1.0 10 1.0 J 304] 1.0 1.0
marriage 1.8 2.2 26 3.0 33 4.1 . marjage 19 23 .27 3.1 ‘3.5 4.3

Net Soil o Marrtage Wall Opening Width {ft) Net Soil ‘Marriage Wall Opening Width (ft)

Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18. -~ 20
1000 © marmage 14.2 - 169 165 222 249 215 1000 marriage 15.0 17.8 20.7 235 263 2827
1500 marrdage 95 @ 112 13.0 14.8 166 . 184 . 1500 . mariage 10.0. 119 13.8 15.7 176 . 194

2000  marriage 7.1 84 9.8 111 124 138 2000 mardage 7.5 89 10.3 11.8 13.2 14.6
2560 mamiage 5.7 6.7 7.8 8.9 9.9. 110 2500  marriage 6.0 7.1 83 ‘9.4 105 117
3000 marriege 4.7 5.6 6.5 74 - 83 9.2 3000 mammage 5.0 59 6.9 78 88 1 97
3500 marriage 4.1 438 5.6 6.3 7.1 7.9 3500 - mardage 4.3 5.1 59 67 15 83
4000  marrage 3.5 4.2 49 - 55. 62 - 69 . 4000 marriage 3.8 45 52 59 6.6 7.3

| . Ground Snow: 100 psf i
Net Soil - Transverse Girder and Pier Spacing (ft)
Pres {psf) - 4 5 6 7 8 10

1000 extwall 13 1.4 15 .5 16 . 17
- marriage 7.8 8.5 11.2 13.0 14.7 18.2

1500 extwall 1.0 1.0 10 1.0 1.1 1.1
margage 5.2 6.3 7.5 8.6 9.8 12.1

2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 3.9 4.7 5.6 6.5 7.4 9.1

2500  extwall 1.0 1.0 1.0 - 1.0 1.0 1.0
matriage 3.1 3.8 4.5 52 - 59 7.3

3000 extwall 1.0 1.0 1.0 1.0 1.0 1.6
marriage 2.6 32 3.7 4.3 49 - 6.1

3500 extwall 1.0 1.0 1.0 1.0 1.0° 1.0
mamiage 2.2 2.7 3.2 3.7 42 5.2

4000  ext wall 1.0 1.0 1.0 1.0 1.0 10
: marriage 1.9 24 2.8 3.2 37 4.5

Net Soil . : Marniage Wall Opening Width {ft)

Pres {psf) 10 12 14 16 18 - 20
10060  marriage 15.8 18.8 21.8 24.8 278 30.8
1506 marmage 10.6 125 . 145 165 185 205

2000 marriage 7.9 . 94 109 124 13.9 154
2500 marmiage 6.3 75 87 R 11.1 123
3000 marriage 5.3 6.3 73 83 23 10.3

©3500 marriage 45 . 54 6.2 71 7.9 8.8

4000  marmmage 4.0 4.7 - 5.5 6.2 7.0 7.7

* Mintmum interior i:)ier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in square feet.

B-32




Required Effective Footing - Aftg *

13
Multi-Section
"Width

-

Min. Roof: 15 psf |

| _ Ground Snow: 25 psf

4000

Net Soil Transverse Girder and Pier Spacing (ft) Net Soil : Transverse Girder and Pier Spacing (ft)
Pres (psf)’ 4 5 6 7 8 10 Pres (psf) 4 5 6 7 g 10
1000  extwall 1.1 12 1.3 13 14 1.5 1000 -~ ext wall 1.1 1.2 i3 1.3 1.4 15
) marriage 3.9 7.2 8.5 97 - 110 13.6 marriage 6.1 74 8.7 10.0 11.3 13.9
1500  ext wall 1.0 1.0 1.0 1.0 ¢ - 10 1500 ~ ext wall 1.0 1.0 1.0 1.0 1.0 190
marriage - 4.0 4.8 3.7 6.5 73 9.0 marriage 4.0 49 5.8 6.7 7.5 9.3
2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000 extwall 1.0 1.0 1.0 1.6 1.0 10
mamage 3.0 3.6 4.2 49 . 55 6.8 marriage 3.0 3.7 4.3 5.0 5.6 6.9
2500 - extwall 10 1.0 1.0 1.0° 1.0 1.0 25060 - extwall 1.0 1.0 1.0 1.0 1.0 1.0
martiage 2.4 2.9 3.4 3.9 4.4 5.4 matriage 2.4 3.0 35 4.0 4.5 5.6
3000  extwall 1.0 1.0 1.0 1.0 1.0 1.6 3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.0 24 2.8 3.2 37 4.5 mammiage 2.0 2.3 2.9 3.3 3.8 4.6
3500 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3500 extwall i.0 1.0 1.0 1.0 1.6 1.0
mamage 1.7 2.1 2.4 2.8 31 3.9 marriage 1.7 2.1 2.5 2.9 3.2 4.0
4000 extwall 10 1.0 1.0 10 1.0 L0 4000  extwall 1.0 1.0 10 10 - 14 10
marriage 1.5 1.8 2.1 24 . 28 3.4 marriage 1.5 1.8 2.2 2.5 2.8 3.5
Net Soil * Marriage Wall Opening Width (f1) Net Soil Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10. 12 14 16 18- © 20
1000 ° ‘mamiage 108 12.8 14.8 168 - 18.8 208 1000 marmage 11.2 13.3 153 17.4 19.4 21.5
500 marmage 7.2 8.6 9.9 112 125 13.9 1500  marriage 7.5 8.8 10.2 1.6 . 130 14.3
2000 marriage 54 64 74 8.4 94 10.4 2000 marmage 5.6 6.6 77 8.7 9.7 10.7
2500 marmiage 4.3 5.1 59 6.7 7.5 83 2500 marriage 4.5 33 6.1 69 7.8 8.6
3000 marriage 3.6 4.3 49 5.6 63 . 689 3000 marrage 3.7 4.4 51 5.8 6.5 7.2
3500 martage 3.1 37 42 438 34 59 35007  marriage 3.2 38 44 50 56 6.1
4000 marriage 2.7 3.2. 3.7 4.2 47 - . 52 4000  marmiage 2.8 3.3 38 4.3 4.9 5.4
[ Ground Snow: 30 psf & Min. Roof: 20 psf | | Ground Snow: 40 psf E
Net Soil . Transverse.Girder and Pier Spacing {ft) Net Soil Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 .5 6 7 % 10 Pres (psf) - 4 5 6 7 '8 10
1000 extwall 12 - 1.2 13~ 14 14 1.6 1000  extwall 1.2 i3 . 13 - 14 1.5 1.6
marriage 6.3 76 9.0 - 10.3 11.7 14.4 marriage 6.6 8.1 9.5 11.0 12.4 15.3
1500 © extwall 1.0 10 1.0 1.0 1.0 1.0 1500 extwall 1.0 1.0 1.0 1.0 1.0 - 11
mariage 4.2 5.1 6.0 6.9 7.8 9.6 mamiage 4.4 5.4 6.4 7.3 8.3 10.2
2000 extwall 1.0 1.0 1.0 1.0 © 10 1.0 - 2000 - extwall 10 1.0 1.0 1.0 - 1.0 1.0
: _ mardage 3.1 3.8 4.5 5.2 5.8 7.2 marriage 3.3 4.0 4.8 5.5 6.2 7.7
25007 extwall 1.0 L0 1.0 1.0 10 1.0 2500  extwall 1.0 ‘1.0 1.0 10 - 10 1.0
marfage 2.5 30 36 41 47 87 marage 27 32 38 44 50 6.1
3000 extwall 1.0 10 10 1.0 1.0 1.0 3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
amiage 2.1 - 2.5 3.0 3.4 39 4.8 marriage 2.2 2.7 3.2 3.7 4.1 5.1
3500 extwall 1.0 1.0 1.0 1.0 10 1.0 3500 extwall 1.0. 1.0 1.0 1.0 1.0 1.0
_ fparmage 1.8 22 2.6 2.9 3.3 4.1 mamiage 1.8 23 2.7 3.1 3.6 4.4
4000  extwall 1.0 1.0 1.0 1.0 10 10 4060  extwall 1.0 1.0 1.0 1.0 1.0 10
marhage 1.6 1.9 2.2 2.6 2.9 3.6 marriage 1.7 2.0 .24 2.7 3.1 3.8
Net Soil Martiage Wall Opening Width ({1} ° Net Soil Marriage Wall Opering Width (f1)
Pres (psf) T 10 12 14 16 12 20 Pres (psf) 10 12 i4 16 18 20
1000  marriage ~11.7 - 13.8 160 - 181 . 203 224 1000  mamage 12.6 15.0 17.3 19.7 22.0 244
1500 marmiage 7.8 9.2 107 12.1 13.5 150 1500 martiage 84 16.0 11.5 13.1 147 162
2000 mardage 58 6.9 8.0 91 101 112 2000 martiage 6.3 75 87 98 110 122
2500 mamiage 4.7 55 6.4 7.3 8.1 9.0 2500 marriage 5.1 6.0 6.9 7.9 8.8 97
30000 marriage 3.9 4.6 53 6.0 6.8 15 3000 mamiage 4.2 5.0 58 6.6 73 8.1
3500  marriage 3.3 3.9 4.6 52 5.8 6.4 3500 mamiage 3.6 4.3 4.9 5.6 6.3 7.0
martiage 2.9 33 4.0 4.5 5.1 5.6 4000  marriage 3.2 3.7 4.3 4.9 5.5 6.1

* Minimum interor pier area is 1.0 sqft.

The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in square feet.
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13

Width

Multi-Section

Required Effective Footing - Aftg *

Ground Snow: 50 psf

| _

Ground Snow: ) psf

* Minimum interior pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in squa.re feet.
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Net Sail Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)

Pres (psf) 4 3 6 7 "8 10 Pres (psf) 4 - 5 & 7 8 10
1000 ext wall i2 1.3 14 1.5 1.5° 1.7 1000 extwal: 1.3 14 1.4 1.5 1.6 1.7

marsiage 7.0 8.6 10.1 11.7 132 16.3 ) mastiage 7.4 9.1 10.7 123 140 17.2
1500  extwall 1.0 1.0 1.0 1.0 1.0 1.1 1500  extwali 1.0 1.0 1.0 1.0 1.1 1.1
marriage 4.7 3.7 6.7 7.8 8.8 10.9 mamiage 4.9 6.0 7.1 8.2 9.3 11.5
2000  extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000  extwall 1.0 1.0 . 1.0 1.0 1.0 1.0
marﬁagc 3.5 4.3 - 5.1 5.8 6.6 8.1 martiage 3.7 4.5. 53 62 7.0 . 8.6
2500 extwall 1.0 1.0 1.0 1.0. 1.0 1.0 2500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.8 3.4 4.0 4.7 53 6.5 - martiage 3.0 3.6 4.3 4.9 5.6 6.9
3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3000 extwall 1.0 1.0 1.0 1.0 - 10 1.0
marriage 2.3 29 34 3.9 4.4 54 martiage 2.5 3.0 3.6 4.1 4.7 5.7
3500 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.0 24 29 3.3 3.8 4.7 : marriage 2.1 2.6 3.1 . 35 40 49
4000, extwall 1.0 . 1.0 1.0 1.0 1.0 1.0 4000 - extwall 1.0 1.0 10 10 19 1.0
marriage 1.8 2.1 2.5 29 33 4.1 martage 1.9 2.3 2.7 3.1 3.5 4.3
Net Soil Marnage ‘Wall Opening Width (ft) Net Soil . Marriage Wall Opening Wrdth (ft)

- Pres (psf) 10 12 14 - 16 18 20 - Pres {psf) 10 12 14 16 . 20
1000  marriage 13.6 16.1 18.7 21.2 23.7 263 1000 marmiage 145 . 173 20.0 227 . 25.5 282
150¢ marmage 9.1 - 107 124 14.1- 15.8 17.5 1500 = mammiage 9.7 11.5 133 152 17.0 18.8
2000 . marriage 6.8 31 93 10.6 11.9 131 2000 marriage 7.3 86 10.0 11.4- 127 141

. 2500  marriage 54 6.4 75 8.5 8.5 105 2500° mamriage 5.8 6.9 8.0 9.1 10.2 11.3

"3000 marriage 4.5 54 6.2 7.1 79 8.8 3000 - marriage 4.8 5.8 6.7 7.6 T 8.5 94
3500 marriage 3.9 4.6 33 6.1 6.8 7.5 3500  marriage 4.2 49 57 6.5 7.3 8.1
400G  marrase 3.4 4.0 47 - 53 5.9 66 4000 mamiage 36 43 5.0 57- 6.4 7.0

- ~ 1M -~ ~ |

{ Ground Snow: 70 psf } _ Ground Snow: 80 psf N
Net Seil Transverse. der and Pier Spacmg (ft) Net Soil “Transverse Girder and Pier Spacing (ft)

Pres (psf) 4 5 6 7 10 Pres (psf) 4 5 6 7 g8 10
1000 - extwall 13 14 15 1.6 1,6 1.8 1000 extwall 1.4 1.5 1.5 ié 1.7 1.8

marriage 7.8 9.5 11.3 13.0 14.7 18.2 ‘marsiage . 8.2 10.0 11.8 13.7 15.5 19.2

1500 extwall 1.0 1.0 1.0 1.0 1.1 1.2 1500 - extwall 1.0 1.0 1.0 1.1 1.1 - 1.2
marriage 3.2 6.4 7.5 . 8.7 9.8 12.1 marfage 5.5 6.7 7.9 9.1 10.3 12.8

2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000 - extwall 1.0 10 1.0 1.0 1.0 1.0
. marriage 3.9 4.8 5.6 6.5 7.4 9.1 ) mariage 4.1 5.0 59 6.8 7.7 9.6

2500  extwall 10 1.0 1.0 . 1.0 1.0 1.0 2500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
: marrage 3.1 3.3 4.5 5.2 5.9 7.3 . - magiage 33 4.0 4.7 3.5 6.2 7.7
3000 extwall 1.0¢ 1.0 1.0 1.0 1.0 1.0 3000 © éxtwall 1.0. 10 1.0 1.0 ~1.0 1.0

mamiage 26 3.2 3.8 4.3 4.9 6.1 - mardage 2.7 3.3 3.9 4.6 5.2 6.4
3500  extwall 1.0 i.0 1.0 1.0 1.0 1.0 3500 extwal 1.0 1.0 1.0 1.0 1.0 1.0
marrage 2.2 2.7 32 37 4.2 5.2 mariage 2.3 2.9 . 34 39 4.4 5.5
4000  extwall 1.0 1.0 1.0 1.0 1.0 i.0 4000  extwall 1.0 1.0 1.0 1.0 1.0 10
marriage 1.9 2.4 2.8 3.2 3.7 4.5 mamiage 2.0 2.5 3.0 34 3.9 4.8

Net Soil “Marriage Wall Opening Width (f9) Net Soil Marriage Wall Opening Width (fr)

. Pres (psf) 10 12 ~ 14 16 18 20 Pres (psf): 19 - 12 14 16 18 20
1000 - marmage 155 18.4 213 243 272 30.1 1000 mamiage 165 196 227 258 289 320
1500  marriage 10.3 12.3 14.2 162 181 20.1 1500 marriage 11.0 13.0 15.1 17.2 “19.3 213
2000  mamiage 1.7 92 10.7 121 136 150 2000  mamiage B2 9.8 113 128 14.4 16.¢
2500 marrage 6.2 7.4 85 9.7 109 12.0 2500 marriage 6.6 78 9.1 10.3 11.6 12.8
3000 mamiage 5.2 6.1 7.1 8.1 -9 10.0 3000 marriage 5.5 6.5 7.6 8.6 9.6 10.7
3500 marmmiage 4.4 5.3 6.1 6.9 7.8 26 3500 marriage 4.7 56 6.5 74 83 9.1
4006 marriage 3.9 4,6 53 . 6.1 - 6.8 7.5 . 4000  marriage 4.1 4.9 5.7 6.4 7.2 . 8.0




Required Effective Footing - Aftg * 13
- Multi-Section
Width
[ - -Ground Snow: 90 psf —I L __Ground Snow: 100 psf
Net Soil . . Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ff)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 3 10
1000 extwall 14 15 16 17 17 19 1000 extwall 15 16 16 17 18 19
marriage 86 105 - 124 143 163 201 . mamiage 89 . 110 130 150 170 = 2LI
1500  extwall 1.0 1.0 LI 11 11 12 1500 extwal 1O Lo 1.1 11 12 13
: _ mamiage 57 7.0 83 96 108 134 mayriage 60 73 87 100 114 1490
2000 extwall 10 1.0 1.0 10  10. . 10 2000 extwall 1.0 1.0 10 100 . L0 L0
- mariage 43 52 62 72. 81 101 . mamiage . 4.5 55 65 .75 85 105
2500 extwall 100 10 10 1.0 10 10 2500 extwall 1.0 10 10 1.0 10 10
L mariage 34 - 42 . 50 57 65 80 _mamiage . 3.6 44 52 60 - 68 84
3000 exewall 10 - Le 10 . 10 10 10 3000 - extwall 10 10 10 100 10 10
_ _mamiage 29 35 41 48 . 54 67 martiage 3.0 37 43 50 - 57 - 70
3500 extwall 10 10 1.0 10 10 . 10 3500 extwall 1.0 10 10 1.0 1.6 10
mardage 24 - 3.0 35 41 . 46 57 _mamiage 26 31 37 43 49 60
4000 extwall 10 10 1.0 1.0 10 10 4000 extwall 10 1.0 1.0 .0 1.0 1.0
. mardage 2.1 - 26 31 36 41 50 . _mamiage 22 27 32 . 38 --43 53
" Net Soil . Marriage Wall Opening Width (f6) ~ Net Soit _ Marriage Wall Opening Width (£) :
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 mamtage 174 207 240G 273 306 339 1000 mamiage 184 210 254 288 323 358

1500 - marriage 116 13.8 . 160 . 182 204 - 226 1500 mamiage 122 146 - 169 192 216 239
2000 mamage 87 @ 104 120 - 137 . 153 170 2000 martage 9.2 109 127 144 162 179
2500 marriage 7.0 8.3 96 109 122 136 2500 martiage 7.3 87 101 11.5 129 143
3000 marmiage 5.8 6.9 8.0 91 102 113 3000 - mamiage 6.1 73 8.5 96 108 119
3500 .marriage 5.0 5.9 69 - 78 © 87 97 ‘3500 mariage 52 6.2 72 82 22 102
4000 mamiage 4.4 5.2 5.0 6.8 7.7 8.5 4000 - marriage 4.6 55 .. 63 72 8.1 9.0

“* Mintmum interior pier area is 1.0 saft, : : '
The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in squate feet.
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13

Required Effective Footing - Aftg *

* Minimum interior pier arez is 1.0.sgft.

The Exterior Footing Widths are shown in feet. The Mardage Wall Footing Areas are shown in square feet.
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Multi-Section
Width

B Min. Roof: 15 psf ] Ground Snow: 235 psf
Net Soil Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 - S 6 - 7 3 10 Pres (psf) 4 5 6 7 8 10
1600 extwall 1.2 1.3 14 14 15 1.7 T1000  extwall 1.2 13 1.4 1.5 1.5 1.7

martiage 6.6 8.0 9.5 10.9 12.3 15.2 mamiage 6.8 - 8.2 9.7 11.2 12.6 15.6
1500  extwall 1.0 1.0 1.0 10 10 1.1 1500 extwall ~ 1.0 - 1.0 1.0 1.0 1.0 1.1

marriage 4.4 54 6.3 7.3 8.2 10.1 . marriage 4.5 55" 6.5 7.5 84 104
2000 extwall 1.0 10 10 10 10 1.0 2000 extwall 1.0 1.0 10 1.0 1.0 10

. “marrage 3.3 4.0 4.7 5.5 6.2 7.6 marriage 3.4 4.1 49 56 63 78

2500 - extwall 1.0 1.0 1.0 10 10 1.0 2500  extwall 1.0 1.0 1.0 - 1.0 1.0 1.0
marriage 2.6 32 . 38 4.4 - 4.8 6.1 Tnamiage 2.7 3.3 3.9 4.5 © 5.1 6.2
3000 extwall 1.0 1.0 10 10 10 1.0 300C  sxtwall 1.0 1.0 1.0 10 10 1.0
nartiage 2.2 2.7 3.2 3.6 4.1 5.1 marriage 2.3 2.7 32 37 . 42 5.2
3500 -extwall 1.0 1.0 1.0 10 1.0 1.0 3500 - extwall 1.0 1.0 1.0 Lo 1.0 1.0
marriage 1.9 2.3 2.7 3.1 35 4.3 marmiage 1.9 24 28 32 36 4.3
4000 - ext wall 1.0 10 1.0 1.0 10 1.0 4000  extwall 10 10 14 1.0 1.0 1.0
marriage 1.7 20 . 24 27 3.1 .38 mammiage 1.7 2.1 24 - 28 3.2 38
Net Soil - Marriage Wall Opening Width (ft) Net Soil Marriage Wall Opening Width (ft)

. Pres (psf}y - 10 12 14 16 18 20 Pres (psf) 10 - 12 14 16 "~ 18 20
1000 marrage 122 . 144 167 189 212 234 © 1000 marmiage 126 14.9 172 19.5 219 - 242
1500 martage 8.1 96 111 126 141 .156 . 1500  marriage 8.4 99 115 13.0 146 161
2000 marriage 6.1 72 8.3 9.5 10.6 11.7 2000 © martiage 63 . 74 8.6 9.8 10.9 12.1
2500 marriage 49 58 - 67 7.6 85 94 2500 - marriage 5.0 6.0 6.9 7.8 87 97
3000 . mamiage 4.1 4.8 5.6 63 .. 71 . 78 3000  mamiage 4.2 50 57 65 - 7.3 8.1
3500 marriage. 3.5 41 4.3 54 6.0 6.7 3500 - marmage 3.6 43 49 5.6 62 69
4000  marrase 3.0 3.6 4.2 4.7 53 . 59 4000 -~ marriage 3.1 3.7 4.3 4.9 3.5 6.0
| Ground Snow: 30 psf & Min. Roof: 20 psf b Ground Snow: 40 psi |
Net Soil Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)

Pres (psf) 4 5 6 7 2 10 Pres (psf) - 4 5 6 7 8. 10
1600 extwall 1.2 1.3 1.4 1.5 16 1.7 1000 ext wall 13 14 1.5 15 16 1.8
margiage 7.0 8.5 18.0 11.6 13.1 16.1 marriage 7.4 9.1 10.7 12.3 13.2 17.2
1500  extwall 1.0 1.0 1.0 10 1.0 1.1 1500  ext wall 1.0 1.0 1.0 1.0 1.1 1.2
marriage 4.7 5.7 6.7 7.7 8.7 10.8 ___marriage 4.9 6.0 71 8.2 . 9.3 11.5
2000  extwall 1.0 1.0 1.0 1.0 1.0 10 2000  extwall 1o~ 10 1.0° 1.0 10 1.0
marriage 3.5 4.3 5.0 5.8 6.5 8.1 marriage 3.7 . 4.5 5.3 6.2 7.0 8.6
2500 extwall 1.0 1.0 ‘1.0 1.0 1.0 L0 2500  extwall 10 1.0 1.0 1.0 1.0 1.0
marriage 2.8 34 4.0 4.6 5.2 6.5 marriage 3.0 3.6 4.3 4.9 5.6 6.9
3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3000  extwall 1.0 1.0 - 1¢ 1.0 1.0 1.0
-_marriage Z5 0 28 3.3 3.9 4.4 5.4 marriage 2.5 3.0 3.6 4.1 46 37
3500  extwall 1.0 10 1.0 1.0 1.0 10 3500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
mamiage 2.0 2.4 2.9 3.3 37 4.6 mamrizge 2.1 2.6 3.1 35 4.0 49
4000 extwall 1.0 1.0 0 1.0 10 - 190 4000  ext wall 1.0 1.0 1.0 1.0 Lo 1.0
. martdage 1.7 2.1 _.5 2.9 33 4.0 marriage 1.9 2.3 2.7 3.1 ‘3.5 4.3
Net Soil Marriage Wall Opening Width (£} Net Soil Marriage Wall Opening Width (ft).
Pres (psf) 10 12 14 16 18 20 Pres (ps) 10 12 14 16 18 20
1000 - marriage 13.1 15.5 18.0 204 228 253 1000  marriage 14.2 16.8 19.5 221 248 274
1500 marriage 8.7 104 120 13.6 15.2 16.8 1500  marriage 9.5 11.2 13.0 14.8 16.5 18.3
2000 marriage 6.3 7.8 9.0 10.2 114 126 2000 marbage 7.1 8.4 9.7 111 124 137
2500 marriage 5.2 6.2 72 8.2 9.1 10.1 2500 artage 57 6.7 7.8 8.9 9.9 11.0
3000 marriage 4.4 52 6.0 68 7.6 8.4 3000 marriage 4.7 56 6.5 74 8.3 9.1
3500 mammage 3.7 4.4 5.1 5.8 6.5 7.2 3500 marrage 4.1 4.8 5.6 6.3 7.1 78
4000 marriage = 3.3 3.9 4.5 5.1 5.7 6.3 4000  marmage 3.5 4.2 4.9 5.5 6.2 6.9




Required Effective Footing - Aftg * 13
Multi-Section -
Width
[ Ground Snow: 50 psf J Ground Snow: 60 psf J
Net Soil - Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)
Pres (psD 4 5 6 7 3 10 Pres(psfy. - 4 5. 6 7 g 10
1000 extwall 1.4 14 1.5 16 , 17 1.8 1000  extwall 14 1.5 18- 16 1.7 19
matriaze 7.8 9.6 11.3 13.1 14.8 18.3 marriage 8.3 10.1 120 138 157 15.4
1500  extwall 1.0 1.0 1.0 1.1 1.1 1.2 1500  extwall 1.0 1.0 1.0 1.1 1.2 13
mamiage 5.2 6.4 7.6 8.7 9.9 12.2 martage 5.5 68 .. 80 9.2 10.5 12.9
2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000 - extwall 1.0 1.0 . 1.0 1.0 1.0 1.0
- marriage - 3.9 4.8 57 65 - 74 9.1 mamiage. 4.1 . 5.1 6.0 6.9 7.8 9.7
2500 extwall 1.0 1.0 1.0 1.0 1.0 1.0 2500 - extwall 1.0 1.6 1.0 1.0 1.0 1.0
marriage 3.1 . 3.8 4.5 5.2 59 7.3 ) Toarriage 33 . 4.1 4.8 5.5 63 - 78
- 3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriaze 2.6 3.2 3.8 4.4 4.9 6.1 _mamage  2.8. . 34 4.0 4.6 5.2 6.5
3500 extwall 1.0 1.0 1.0 1.0 10 1.0 - 3500 extwall 1.0 1.0 1.0 10 1.0 1.0
martigge 2.2 27 3.2 37 42 . 52 : - mardage 2.4 2.9 3.4 4.0 4.5 5.5
4000  ext wall 1.0 1.0 1.0 10 1.0 1.6 4000 ext wall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.0 24 233 3.3 37 46 - Marmiage 2.1 .25 30 .35 39 48
Net Soil Marriage Wall Opening Width (ft) Net Soil Mamage Wall Openmg Wldrh (ft)
.Pzes(psf) 10 12 14 . 16 18 - 20 . Pres (psf) 10 12 . 14 16 -18 20
1000 - mariage 153 181 .210 239 ° 267 206 1000 mamiage 164 194 225 = 256 287 318
1500  marriage 102 12.1 14.0 159 . 173 197 - - 1500 martiage 10.9 130 15.0 17.1 - 181 21.2
2000 marriage 7.6 9.1 10.5 119 134 14.8 2000 mariage 8.2 97 113 12.8 143 - 159
2500 marriage 6.1 7.3 8.4 9.5 107 .- 118 - 2500 marriage 6.5 78 9.0 10.2 115 127
3000 marriage 5.1 60 70 80 89 99 3000 marrage 5.5 6.5 75 85 9.6 10.6
3500  marriage 4.4 52 60 68... 76 85 3500 mardage 4.7 56 6.4 73 82 .91
4000  mamiage 3.8 - 45 - 53 5.0 6.1 74 4000  marage 4.1 49. 56 64 72 79
s y P — ]
i_ Ground Snow: 70 psf JI f Ground Snow: 80 psf |
Net Soil Transverse Girder and Pier Spacmg (f:) "Net Soil Transverse Girder and Pier Spacing (it) .
Pres (psf) 4 5 6 7 10 Pres {psf) 4 5 6 7 8 10
1000 extwall 1.5 1.5 1.6 1.7 1.8 1.9 1000  extwall 1.5 1.6 1.7 1.8 1.8 2.0
. marriage 8.7 10.7 12.6 14.6 16.6 203 marriage 9.2 11.2. - 133 15.4 17.4 21.6
1500 extwall 1.0 10 1.1 1.1 1.2 1.3 1500 extwall 1.0 1.1 1.1 1.2 1.2 1.3
marriage 5.8 7.1 8.4 9.7 11.0 13.6 Inarriage 6.1 7.5 8.9 10.2 11.6 14.4
2000  extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000  extwall 1.0 1.0 1.0 1.0 1.0 1.0
marmiage 4.4 5.3 6.3 7.3 8.3 i0.2 © Inarmiage 4.6 56 - 66 7.7 8.7 10.8
2500  extwall 1.0 1.0 10 1.0 1.0 1.0 2500 extwall 1o 1.0 1.0 1.0 1.0 1.0
mardage 3.3 4.3 5.1 58 6.6 8.2 marriage 3.7 4.5 53 6.1 7.0 . 8.6
3000  extwall 1.0 1.0 1.0 1.¢ 1.0 1.0 3000 extwall 1.0 1.0 1.0 ‘1.0 1.0 1.0
marriage 2.9 3.6 4.2 4.9 3.3 6.8 marriage 3.1 3.7 4.4 5.1 5.8 7.2
3500  extwall 1.6 i.0 1.0 1.0 1.0 1.0 3500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
S marriage 2.5 3.1 36 4.2 4.7 5.8 marmiage 2.6 32 3.8 44 5.0 6.2
4000  extwall 1.0 10 1.0 [0 1.0 1. 4000  extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.2 2.7 32 3.6 4.1 5.1 marriage 2.3 2.8 33 - 38 4.4 34
Net Soil Marriage Wall Operung Width (fo) Nezx Soil Marriage Wall Opening Width (ft}
Pres (psf) 1¢ 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1600  mamage 17.4 207 24.0 273 30.6 339 1000  matriage 18.5 220 256 29.1 326 36.1
1500 marrage 11.6 138 16.0 182 20.4 226 1500  martdage 12.3 147 17.0 194 21.7 24.1
2000 marmage 8.7 10.4 120 13.7 153 17.0 2000  marriage 9.3 11.0 12.8 145 16.3 18.1
2500 marriage 7.0 83 9.6 109 123 13.6 2500 marriage 7.4 8.8 10.2 11.6 13.0 4.4
3000 marriage 5.8 6.9 8.0 9.1 10.2 11.3 3000 marriage 6.2 7.3 85 9.7 10.9 12.0
3500 mariage 3.0 59 69 78 8.8 9.7 3500 marriage 5.3 6.3 7.3 83 9.3 10.3
4000  marriage 4.4 5.2 6.0 6.8 7.7 8.5 4000  marriage 4.6 5.5 6.4 7.3 §.2 9.0

* Minimum interior pler area is 1.0 saft.
The Exterior Foeting Widths are shown in feet The Marriage Wall Footing Areas are shown in square feet.
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13 Required Effective Footing - Aftg *

Muliti-Section
: Width
| - Ground Snow: 90 psf [ ] Ground Snow: 100 psf ]
Net Soil . Transverse Girder and Pier Spacing (ft) Net Sail Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 56 7 8 10 Pres(psD 4 3 6 7 8 19
1000 . extwall 1.6 16~ 1.7 18 18 2.0 1000  extwall 1.6 1.7 1.8 1.9 1.9 21
marriage 9.6 11.8 13.5 16.1 18.3 226 madage 10.0. 123 14.6 169 © 192 23.7 ;
1500 extwall 1.0 1.1 1.2 1.2 1.3 14 1500  extwall 1.1 1.1 12 1.2 1.3 1.4 i
marriage . 6.4 7.8 8.3 10.7 12.2 15.1 . marmiage 6.7 8.2 8.7 . 112 12.8 15.8 i
2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000, extwall 1.0 1.0 1.0 1.0 - 1.0 . 11 i
martage 4.8 3.9 7.0 8.1 9.1 11.3 ] marriage - 5.0 6.2 7.3 8.4 9.6 119
2500 extwall 1.0 1.0 10~ L0 1.0 - 1.0 2500 - extwall 1.0 1.0 1.0 1.0 1.0 1.0
. mamiage 3.8 4.7 56 64 7.3 9.1 mamiage 4.0 459 5.8 6.7 77 . 95
3000 extwall 1.0 1.0 1.0 1.6° . LO - 10 - 3000  extwall 1.0 10 1.0 1.0 1.0 1.0
martiage 3.2 39 4.6 54 . 6.1 7.5 -_marriage 3.3 4.1 49 56 64 79 : i
3500 extwall 1.0/ 1.0 1.0 1.6 1.0 1.0 3500  extwall 1.0 1.0 10 10 1.0, 10
marriage 2.7 34 4.0 4.6 5.2 6.5 - martiage 2.9 3.5 4.2 4.8 5.5 6.8
4000  extwall 1.0 10 10 " 10. 10 1.0 . 4000 extwall 1.0 1.0 1.0 1.0. 1.0 1.0
- marriage 2.4 2.9 3.5 4.0 4.6 5.7 marriage 2.5 3.1 3.6 . 4.2 4.8 5.9
Net Soil Marriage Wall Opening Width {ft) " Net Soil : Marriage Wall Opening Width (ft)
Pres (psf) - 10 12 . 14 16 18 . 20 Pres (psh) 10 12 14 16 - 18 20
1000 marriage 196 233 271 7 308 346 . 383 © 1000 - marriage’ 20.7 246 286 326 . 365 0 406F
1500 marmage 13.1 . 156 18.1 205 230 255 - 1500 ~ marmiage 13.8 164 181 217 243 27
2000  marriage 9.8 il.7 13.5 [54 173 191 2000  mmarriage 10.3 12.3 14.3 16.3 18.3 20.2

- 2500 marriage 7.8 93 - 108 123 . 138 153 2500 marriage 8.3 9.9 1.4 13.0 . 146 16.2
3000 marriage 6.5 7.8 9.0 103 1.5 . 128 -~ 3000  marage 6.9 32 9.5 10.9 12.2 13.5
3500 rmarriage 5.6 6.7 17 8.8 9.9 109 ° 3500 - . marriage 359 7.0 82 . 93 - 104 116
4000 mamiage 4.9 5.8 6.8 7.7 8.6 8.6 4000 marrjage 52 - 62 72 8.1 8.1 - 101

“o% Minimum intérior pier area is' 1.0 saft.
‘The Exterior Fooung ‘Widths are shown in feet. The Mamaee Wall Footing Areas are shown i in square feet.
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Multi-Section E7

Required Effective Footing - Aftg * 1
- : — ' | Multi-Section
- Min. Roof: 15 psf : | _ S Width
Net Sotl ’ Transverse Girder and Pier Spacing (ft) :
- Pies (psf) 4 5 6 -7 8 10

1000 extwall 1.7 17 17, 17 1.7 1.7
___marriage - 6.0 7.1 8.2 93 104 126
1500 extwall 1.2 12 1.2 1.2 12 .12
: marriage = 4.0 47 535 62 ' 6% 8.4

2000  extwall 1.0 1.0 1.0 1.¢ 1.0 1.0

) " mardage 3.0 - 3.6 4.1 4.6 5.2 63 ' _ _ —
2500 extwall 1.0 1.0 1.0 1.0 1.0 1.0 _ Jﬂ
A
1

. marriage 2.4 2.8 3.3 3.7 4.2 5.0
3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.0 2.4 27 3.1 35 4.2
3500  extwall © 1.0 1.0 1.0 1.0 1.0 1.0
marriage 1.7 2.0 2.3 2.7 3.0 3.6
4000  extwall 1.0 1.0 1.0 - 10 . 10 1.0
. marriage - 1.5 1.8 2.0 23 26 3.1
Net Seil Marriage Wall Opening Width (fi}
Pres (psf) 10 12 14 16 18 20
i000 marnage 10.2 11.9 13.6 134 . 17 18.8
1500  marrage 6.8 8.0 9.1 10.2 11.4 12.5
2000 marrage 5.1 6.0 6.8 77 85 94
2500 mariage 4.1 48 35 6.1 68 - .75
3000  martiage 3.4 A0 45 5.1 57 - 83
3500 mamiage 2.9 3.4 3.9 44 49 - 54
4000 - marridge - 2.6 3.0 3.4 3.8 43 4.7

Marriage Wall Pier A
—— Exterior Walt

Ground Snow: 25 psf | | Ground Snow: 30 psf & Min. Roof: 20 psf | |

Net Soil . Transverse Girder and Pier Spacing. (ft) - . NetSoit Transverse Girder and Pier Spacing (ft)

Pres (psf) S 4 5 6 7 8 10 Pres (psf) 4 5 6 7 g 10
1000 extwall 18 1.8 1.7 1.7 1.7 1.7 1000 extwal 1.8 1.8 1.8 18 18 1.8
marrtiage 6.1 7.3 $4 95 106 129 ' mardage 6.3 75 g5 98 109 - 133

1500 extwall 12 1.2 1.2 12 12 1.2 1500 extwall 12 - 1.2 12 1.2 12 1.2
¢ mardage 4.1 48 -~ 56 - 63 7.) 86 marriage 4.2 50 57 6.5 73 8%
2000 extwall 10 10 1.0. . 1.0 10 1.0 2000 extwall 1.0 1.0 1.0 1.0. 1.0 10
marriage 3.1 36 42 47 5.3 6.4 marriage 3.1 37 43 4% .55 6.6

2500 extwall 1.0 1.0 1.0 1.0 10 1.0 2500 . . extwall 1.0 1.0 1.0 1.0 1D 190
mardage - 2.5 2.9 3.3 38 - 42 . .51 mamiage 2.5 3.0 3.4. 39 4.4 5.3

3000 extwall 1.0 1.0 1.0 1.0 10 1.0 3000  extwall 1.0 10 1.0 1.0 1.0 1.0
marmiage 2.0 24 2.8 32 35 43 mariage 2.1 25 29 3.3 3.6 . 44

3500 extwall 1.0 1.0 10 1.0 i 0 10 3500 extwal 1.0 1.0 1.0 1.0 1.0 1.0
marriage - 1.8 2.1 2.4 2.7 3.0 3.7 C ‘marriage 1.8 2.1 25 . 28 3.1 - 3.8

“4000  extwall 1.0 1.0 1.0 1.0 10 1.0 . 4000 . exiwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage - 1.5 -1.8 2.1 2.4 2.7 3.2 " marrdage 1.6 1.9 22 24 27 3.3

Net Soil ' Marriage Wall Opening Width (ft} - . . Net Soil : Marriage Wall Opening Width (ft)

Pres(psf) - - - 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 mardage 105 12.3 i4.1 158 17.6 194 1000  mamiage 109 12.8 14.6 16.5 18.3 202
1500 martiage 7.0 8.2 9.4 105 1.7 12.9 1500 marmiage 7.3 85 9.8 11.0 122 135

2000 mamjage 5.3 6.1 7.0 7.9 €8 . 97 2000 martiage 3.5 6.4 7.3 8.2 9.2 10.1
2500  mamiage 4.2 49 5.6 63 . 70 77 - 2500 mariage 4.4 5.1 59 6.6. 7.3 8.1
3000 marriage 3.5 4.1 47 53 58 6.5 3000 - mamiage 3.6 43 49 55 6.1 6.7
3500 marriage 3.0 35 40 . 45 50 55 3500  marmiage 3.1 37 42 4.7 52 58
4000  marriage: 2.6 - 3.1 3.5 4.0 - 44 4.8 4000 = marriage 2.7 3.2 3.7 4.1 4.6 3.0

* ‘Minimurn interior pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marniage Wall Footing Areas are shown in square feet
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13 * Required Effective Footing - Aftg *

Multi-Section
Width
| - Ground Snow: 40 psf J Ground Snow: 50 psf
Net Soil Transverse Girder and Pier Spacing (ft) Net Soil - . Transverse Girder and Pier Spacing (ft)

Pres (psf) 4 - 5 6 7 8 10 Pres (psf} 4 5 6 7 8 10
1000  extwall 1.8 1.8 1.8 1.8 1.8 1.8 1000 extwall. 1.9 1.9 - 1.9 1.8 i8 1.8
martiage 6.6 7.9 9.1 104 11.6 14.1 ) marriage 6.9 8.3 -9.6 109 123 14.9
1500 - extwall 12 12 1.2 127 1.2 1.2 - 1500 . extwall 1.2 1.2 1.2 - 12 1.2 1.2
marriage 4.4 5.2 6.1 6.9 7.7 9.4 " mammiage. 4.6 5.5 6.4 73 - 82 9.9
2000  ext wall 1.0 1.0 1.0 10 - 10 1.0 .- 2000  extwall 1.0 1.0 1.0 1.0 1.0 1.0
mammage 3.3 3.9 4.6 5.2 5.8 7.0 . marriage - 3.5 4,1 4.8 5.5 6.1 7.5
2500 cextwall 1.0 1.¢ 10 1.0 1.0 1.0 2500 . exfwall 1.6 - 10 1.0 1.0 1.0 1.0
martage 2.6 3.1 3.6 41 -~ 46 5.6 marriage 2.8 33 38 44 4.9 6.0
3000 extwall - 1.0 1.0 - 1.0 1.0 1.0 . L0 3000 extwall 1.0 1.6 1.0 - 1.0 "1.0 1.0
marriage 2.2 - 2.6 3.0 3.5 3.9 4.7 _ mamiage 2.3 2.8 - 3.2 3.6 4.1 -~ 50
3500 extwall 10 1.0 1.0 1.0 1.¢ 1.0 3500 . extwall 1.0 1.0 10 1.0 - 1.0 1.0
marrage 1.9 2.2 2.6 3.0 3.3 4.0 - marmmiage  2.0° 24 . 27 3.1 35 - 43
4000 extwall 1.0 1.0 1.0 1.0 1.0 10 4000  extwall 1.0 1.0 1.0 - 10 1.0 1.0
" marriage 17 2.0 2.3 2.6 2.9 3.5 ‘marriage- 1.7 2.1 24 27 3.1 3.7

Net Scil Marriage Wall Opening Width {fr) Net Soil Marriage Wall Opening Width (ft)
Pres {psf) 10 . 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 marriage 11.7 138 15.8 17.8 19.8 21.8 1000  mamiage 12.6 147 . 169 - 19.1 213 234
1500  marriage 7.8 9.2 10.5 11.9 13.2 4.5 1500  mardage 8.4 9.8 11.3 127 142 156

2000 martage 5.9 6.9 79 3.9 99 109 2000 mardage 6.3 74 8.5 95 . 106 117
2500 martage 4.7 55 6.3 7.1 19 87 2500 merage S5.0- 59 68 76 35 . 94
3000 mamage 3.9 44 5.3 59 6.6 73 - 3000 rmamiage 4.2 49 56. 64 71 . 18
3500 marriage 3.4 39 45 5.1 5.7 6.2 3500 martiage 3.6 4.2 438 55 61 6.7
4000  marriage 2.9 3.4 3.9 4.4 4.9 5.5 4000  marriage 3.1 37 42 4.8 5.3 5.9

|'. . I

— e —_—— -~ ]
[ . Ground Snow: 60 psf ] P - Ground Snow: /0 psi ]
Net Soil” - Transverse Girder and Pier Spacing (ft) Net Soil L Transverse Girder and Pier Spacing (ft) ‘
Pres (psf) 4 5 . 6 7 g 10 Pres (psf) 4 5 6 7 § 10
1000 - ext wall 1.9 1.9 1.8 19 ig9 . 19 1000 -extwall 1.9 19 19 1.9 1.9 19
_marriage 7.3 3.7 10.1 11.5 12.9 15.7 marriage 7.6 9.1 10.6 12.1 136 165
1506 extwall 13 1.3 13 . 13.. 13 13 1500 extwall - 13. 13 13 13 13 13
’ ‘marriage 48 5.8 67 - 17 86 105 marriage - 5.1 6.1 7.1 8.0 9.0 11.0
2000 extwall 1.0 1.0 10 1.0 10 1.0 2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 3.6 4.3 5.0 5.7 6.5 7.9 : marriage 3.8 -~ 45 53 6.0 68 . 83
2500  extwall 1.0 1.6 .00 10 1.0 1.0 2500  cextwal - 1.0 1.0 1.0 1.0 10 1.0
marmiage 25 ~ 35 - 4.0 4.6 5.2 6.3 : marriage 3.0 3.6 4.2 4.8 5.4 6.6
3000 - extwall © 1.0 10 .10 1.0 .. 10 .10 3000  extwall 190 i.0 1.0 1.0 1.0 1.0
marriage 2.4 28 3.4 3.8 4.3 5.2 __rnarriage 2.5 3.0 35 4.0 4.5 5.5
3500 extwall 1.6 1.0 1.0 1.6 10 10 3500 - extwall 1.0 - 10 1.0 1.0 1.0 1.6
marriage. 2.1 . 25 26 3.3 3.7 4.5 mamiage = 2.2 - 26 3.0 34 39 47
4000 - ext wall 1.0 1.8 1.0 1.0 1.0 ‘1.0 7 40000 extwall . 10 1.0 - 1.0 Lo 1.0 10
‘martiage 1.8 2.2 2.5 2.9 3.2 39 marriage  1.9. 2.3 2.6 3.0 34 - 41
Net Seil- Marriage Wall Opening Width (ft) Net 5011 Marriage Wall Opening Width (ft) :
Pres (psf) 10 12 14 . 16 18 - 20 Pres (psf) 10 12 14 16 18 20
100C  marriage 134 - 157 18.1 - 204 227 25.1 1000 ° . marriage 14.2 167 - 192 217 242 - 267
1500 marriage 8.9 105 ~ 120 13.6 152 16.7 1500 mamiage 9.5 11.1 12.8 145  16.1 17.8

2000 . marmmage. 6.7 7.9 9.0 10.2 11.4 125 2000 marmage 7.1 8.3 9.6 109. 12 1 134
2500 marriage 5.3 63 72 32 91 100 25060  mamiage 3.7 6.7 7.7 8.7 97 107
3000 marmage 4.5 5.2 6.0 6.8 76 84 3000~ marrage 47 = 56 64 72 8.1 8.9
3500  ‘marmage 3.8 4.5 52 5.8 65 712 3500 marriage 4.1 48 535 62 6.9 76
4000 marriage 3.3 39 4.5 5.1 57 63 4000 mamiage 3.5 4.2 4.8 54 6.1 6.7

* Mlmmum interior pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage WaII Footing Areas are shown in square feet.
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Required Effective Footing - Aftg *

13
Multi-Section
 Width

* Minimurn interior pier area is 1.0 sqft.

The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in square feet.

B-41

[ Ground Snow: 80 psf P Ground Snow: 90 psf |
Net Soil o Transverse Girder and Pier Spacing (ft} Net Seil ) Transverse Girder and Pier Spacing (ft)
Pres (psﬂ ) 4 -5 6 7 g 10 Pres (psf) 4 5 -6 7 8 10
1000 extwall 20 2.0 2.0 20 20 2.0 1000 extwall 20 “20 2.0 2.0 2.0 2.0
marriage 7.9 9.5 111 126 - 14.2 17.4 marriage 8.3 9.9 1.6 13.2 149 - 182
1300 extwall L3 1.3 1.3 13 . 13 1.3 1500  extwall 1.3 1.3 1.3 13 i3 13
mamiage 5.3 6.3 7.4 8.4 9.5 11.6 . marriage 5.5 0.6 7.7 8.8 9.9 12.1
2000  extwall 1.0 100 190 1.0 1.0 1.0 2000  extwall 1o 1.0 1.0 1.0 10 1¢
marriage 4.0 4.7 55 6.3, 7.1 8.7 marfage 4.1 5.0 5.8 6.6 74 9.1
2500 - extwall 1.0 1.0 1.0 1.0 1.0 1.0 2500 extwall 10 1.0 1.0 1.0 10 1.0
marriage 3.2 - 3.8 4.4 5.1 3.7 - 6.9 : marriage . 3.3 4.0 4.6 53 58 73
3000 extwali 10 1.0 . 1.0 1.0 1.0 1.0 3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
. marriage 2.6 - 3.2 3.7 4.2 4.7 5.8 ___marrjage 2.8 33 3.9 4.4 5.0 6.1
3500 extwall 1.0 1.0 10 L0 1.0 1.0 3500 - extwall 10 10 1.0 1.0 1.0 1.0
. Matriage 2.3 27 32 3.6 4.1 5.0 - -marriage 2.4 2.8 3.3 3.8 4.2 3.2
4000 . ext wall 1.0 1.0 1.0 i.0 1.0 1.0 4000 - extwall 1.0 - 10 1.0 10. - 1.0 1.0
marriage 2.0 24 2.8 3.2 3.6 43 marrjage 2.1 2.5 29 33 37 4.5
Net Soil Mamage Wall Opening Width (ft) - Net Seil © ' Marriage Wall Opening Width (f)
Pres (psf) 10 12 14 16 18 20 Pres (psf) - 10 - 12 14 14 18 20
1000 mardage” 150 - 177 203 . 230 257 283 1000  mardage 158 - 187 215, 243 271 30.0
1500 marriage- 10.G 11.8 136 153 . .17.1° " 189 1500  marrage 10.5 124 14.3 16.2- 1831 200
2000, marmiage 7.5 8.8 10.2 115 . 128 142 2000 martage 7.9 93 10.7 12.2 13.6 15.0
2500  merriage 6.0 7.1 8.1 92 103 113 2500 martiage 6.3 75 86 97 106 120
300¢  marriage 5.0 5.9 6.8 - 717 8.6 9.4 3000 mamiage 353 ¢ 6.2 7.2 81 .- 9.0 10.0
3500  marmiage 4.3 5.1 58 6.6 73 8.1 3500 marriage 4.5 53 6.1- 6.9 7.8 86
- 4000 marriage 3.8 4.4 5:1 5.8 6.4 7.1 4000  mariage 4.0 4.7 3.4 6.1 6.8 7.5
; Ground Snow: 100 psf |
- Net Soil . Transverse Girder and Pier pacmg (ﬂ:)
Pres (psf) 4 5 . 6 )
1000 - -ext wall 2.1 2. 21 2.1 2__1 : 20
marriage . 8.6 10.3 12.0 13.8° 155 15.0
1500 - extwall 14 14 1.4~ 14 14 1.4
. marmiage 5.7 6.9 8.0 9.2 - 103 127
2000  extwall Lo 1.0 10 1.0 1.0 1.0
marriape 4.3 5.2 60 . 69 - -78 9.5
2500 - extwall 1.0° 1.0 L0 10 -1.0 1.0
. . marmiage 3.4 4.1 4.8 5.5 6.2 7.6
3000 extwall 1.0 1.¢ 10 1.0 1.0 1.0
martage 2.9 34 - 4D 46 5.2 6.3
3500 ‘extwall 1.0 L0 1.0 1.0 16 - 1.0
 marbage 2.5 2.9 34 38 44 5.4
4000 .. extwall 1.0 1.0 Lo 1.0 1.0 - 1O
_ -marriage 2.1 2.6 3.0 3.4 3.9 4.7
~ Net Soil Marriage Wail Opening Width (ft}
Pres (psf) 10 12 - 14 16 18 20
1000 ‘marriage 16.6 19.6 226 256 - 286 316
1500 . marmmage I1.1 13.1 151 7.1 19.1 211
2000  mamiage 8.3 9.8 113 128 143 15.8
2500 - marriage. 6.7 7.9 9.1 102 114 126
3000 martage 5.5 6.5 75 8.5 g5 10.5
3500 marriage 4.8 56 6.5 73 . B2 9.0
4000  marriage 4.2 4.9 5.9 6.4 . 7.2 7.9




Multi-Section
Width

Required Effective Footing - Aftg *

l Min. Roof: 15 psf

I.i

Ground Snow: 25 psf

* Minimum interier pier area is 1.0 sqft.

The Exterior Fooung Widths are shown in feet. The Marriage Wall Footing Areas are shown in square feet.

Net Soil - Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ff)
Pres (psf) 4 5 6 - 7 8 10 Pres (psf) 4 5 6 7 .8 10
1000 extwall 1.8 18 1.8 18 - 18 1.3 1000  extwall 1.9 18 1.8 18 18 1.8
" marriage 6.8 8.0 9.3 10.6 11.8 14.4 marifage 6.9 8.2 9.5 10.8 . -12.1 14.7
1560 extwall Lz - 12 12 1.2 12 - 12 1500  extwall 1.2 12 1.2 1.2 12 1.2
_mardage 4.5 3.3 6.2 7.0 7.9 9.6 marmiage 4.6 3.5 6.3 7.2 2.1 9.8
2000 ext wall 1.0 1.0 ‘1.0 1.0 1.0 1.0 2000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
' | marriage 3.4 4.0 4.6 5.3 59 1.2 . Tnartiape 3.4 41 47 54 . B.1 7.4
2500  extwall 1.0, 1.0 1.0 1.0 1.0~ 1.0 2500 . extwall 1.0 1.0 1.0 1.0 1.0 1O
marrage 2.7 3.2 3.7 4.2 4.7 57 martage 2.8 33 - 38 43 . 48 59
3000 . extwall 1.0 - 1.0 1.0 1¢° - 1¢ . .10 3000  extwall 10 . 10 10 1.0 1.0 - 10
marriage 2.3 2.7 3.1 35 - 39 4.8 _ mamiage 2.3 27 32 36 40 4.9
- 3500 - extwall 1.0 1.0 1.0 1.0 1.0 10 3500  extwall 10 16 10 1.0 1.0 1.0
marriage 1.9 2.3 2.7 3.0 3.4 4.1 marriage 2.0 2.3 27 3.1 3.5 4.2
4000 extwall 1.0 . 1.0 1.0 10 1.0 1.0 4000 - extwall 1.0 10 1.0 1.0 1.0 10
marriage 1.7 2.0 2.3 2.6 3.0 3.6 marmriage 1.7 2.0 24 2.7 3.0 . 37

Net Soil . Marriage Wall Opening Width (ft) =~ - - Net Soil Mamage Wall Opening Width (f1) -

- Pres (psf) 10 12 14 16 18 20 - Pres (psf) 1G 12 14 16 18- 20
1000 marriage 11.7. 13.7 156 . 176 - 196 21.6 1000~ marriage 12.0 14.1 6.1 182 20.2 223
1500 ~mamage 7.8 9.1 - 104 . 113 131 - 144 1500 martiage 8.0 - 94 10.8 12.1 - 135 14.9
2000  mamiage 5.8 6.8 7.8 8.1 98 108 2000  marriage 6.0 7.0 8.1 9.1 10.1 - 11.2

- 2500 . marriage 4.7 55 6.3 7. 7.9 8.6 2500  marriage 4.8 56 . 65 73 81 89
3600 marmage 3.9 4.6 52 5.9 6.3 72 3000 marriage 4.0 47 54 6.1 6.7 74
3500 .mamage 3.3 35 4.5 50 56 6.2 3500 mardage 34 4.0 4.6 52 58. 6.4
4000  marriage 2.5 3.4 3.9 4.4 .4.9 5.4 4000 mammiage 3.0 3.5 4.0 4.5 5.1 5.6
L Ground Snow: 30 psf & Min. Roof: 20 psf ; Ground Snow: 40 psf- i
Net Soil Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)

Pres (psf) . 4 5 S b 7 8 10 " Pres (psf) 4 5 6 .7 8 10
1000 extwall 1.9 1.9 1.9 1.9 19 1.9 1000 . extwall. 19 19 19 - 1.9 1.9 1.9
-marriage . 7.1 - 84 98 111 12.5 15.2 ) marrage 7.5 89 104 11.8 ..133. 16.1
1500  extwall 1.3 1.2 1.2 1.2 1.2 12 1500 - " ext wall i3 1.3 1.3 13 . 13 1.3
- mpartage 4.7 5.6 6.3 7.4 8.3 10.1 - marriage 5.0 59 - 69 7.9 8.8 10.8
2000 extwall 1.0 X 1.0 1.0 .o 10 2000 - -extwall 1.0 1.0 1.0 1.0 1.0 1.0
mamgiage 3.5 4.2 4.9 5.6 62 716 - .. Marmiage 3.7 4.5 5.2 - 59 6.6 8.1
2500  extwall 1.0 1.0 10 1.0 1.0 1.0 2500 - extwall 1.0 1.0 - 10 1.0 1.0 1.0
marmage. 2.8 34 3.9 4.5 5.0 6.1 marriage 3.0 3.6. 4.1 4.7 . 53 6.3
3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3000 “extwall 10 1.0° 1.0 1.0 10 1.0
. mamage 2.4 23 - 33 3.7 4.2 ‘5.1 ' matriage 2.5 3.0 3.5 3.9 4.4 5.4
3500 extwall i0 - 10 1.0 1.0 1.7 10 3500 extwall . 1.0 1.0 1.0 1.0+ 1.0 10
. mahage - 2.0 2.4 2.8 3.2 . 36 4.3 ' __mariage - 2.1 2.5 3.0 3.4 38 . 46
4000  extwall 1.0 o ' 10 1.0 Lo 1.0 4000  extwall - 1.0 i0.- 10 1.0 1.0 1.0
maTiage 1.8 2.1 2.4 2.8 3.1 3.8 martiage 1.9 2.2 2.6 3.0 3.3 4.0

Net Soil . Marriage Wall Opening Width (ft) Net Soil Mamage Wall Opening Width (ft)
Pres (psf) 19 12 . 14 16 18 20 Pres {psf) 10 12 14 . 16 18 20
1000  marriage 125 14.6 16.8 9.0 211 233 1000 - marnagc 134 158 181 205 22,8 252
1500 marriage 8.3 9.8 11.2 126 14.1 15.5 1500 mardage = 9.0 10.5 12.1 13.7 152 .. 168
2000  marriage 6.2 7.3 8.4 9.5 16.6 116 2000 ‘marriage 6.7 75 9.1 10.2. 114 126
2500  marriage 5.0 59 6.7 7.6 g4 2.3 2500 macriage 5.4 63 7.3 82 91 101
3000 mamage 4.2 49 5.6 6.3 70 78 -.3000 - marriage 4.5 53 6.0 6.8 76 84
3500 marriage 3.6 4.2 4.8 54 6.0 6.6 - 3500 . marriage 3.8 4.5 52- 58 6.5 C 72
4000  mardage 3.1 3.7 4.2 4.7 5.3 58 4000 _ marriage 3.4 39 | 45 51 57 6.3




Required Effective Footing - Aftg * 13
Multi-Section
Width
| Ground Snow: 50 psf [ Ground Snow: 60 psf |
Net Sqil . Transverse Girder and Pier Spacing (f) Net Soil : Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 .10 Pres (psf) 4 3 6 7 8 10
1000 extwall 2.0 2.0 2.0 200 20 20 1000 extwall 2.0 2.0 20 20 2.0 2.0
marriage 7.8 94 100 125 140 171 marriage 8.2 99 115 131 148 i)
1500 extwalll 1.3 13 13 1.3 13 13 1500 extwall 1.3 1.3 1.3 13 13 13
. mardage 5.2 6.3 73, 83 93 114 . martiage 5.5 6.6 7.7 8.8 9.9. 120
2000 © extwal 1.0 1.0 1.0 .00 1.0 1.0 2000 extwall 1.0 1.0 1.0 1.0 1.0 10
marriage 3.9 4.7 55 62 1.0 8.6 - mardage 4.1 . 4.9 5.8 66 74 9.0
2500 - extwall 1.0 1.0 1.0 1.0 1.0 10 2500 extwal 1.0 1.0 1.0 1.0 1.0 1.0
. mariage 3.1 - 38 4.4 5.0 5.6 6.8 martiage 33 39 - 46 53 ~ 59 72
3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3000 extwal 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.6 3.1 36 42 4.7 5.7 martiage 2.7 33 . 38 44 49 6.5
3500 - extwall 1.0 1.0 1.0 1.0 1.0 1.0 3500 extwall 1.0 1.0 0. 1.0 - 1.0 1.0
marriage 2.2 27 3.1 3.6 4.0 4.9 marmiage 2.4 2.8 33 . 38 42 52
4000  extwall 1.0 1.0 10 10 - 10 10 4000  extwall 1.0 10 1.0 i0- 10 1.0
marriage 2.0 23 27 31 .35 43 mamiage 2.1 25 29 33 3.7 4.5
Net Soil . . "Marriage Wall Opemnandth ft) Net Soil . Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 mardage 144 ° 169 - 195 220 ..245 271 1000" mamiage 154 181 208 235 263 290
1500 mertage 9.6 113 0 130 147 164 183 1500 mamage 102 121 139 157 - 175 193

2000 . marriage 7.2 85 9.7 116 123 135 2000  marfage 7.7 9.0 104 11.8 - 131 14.5
25007 marmage 5.8 68 7.8 8.3 9.8 10.8 2500 marriage 6.1 7.2 83 94 ° 105 11.6

._ 3000  martiage 4.8 56 6.5 7.3 8.2 9.0 3000 marriage 5.1 6.0 69 ~ 78 88 97

350¢°  mamiage 4.1 48 - 56 6.3 -T0 13 3500 - marage 44 52 . 59 6.7 7.5 8.3
4000  martage 3.6 4.2 4.9 5.5 6.1 6.8 4000 - marriage - 3.8 43 5.2 59 66 73

§ N Ground Snow: 70 psf I 1 - Ground Snow: 80 psf i
Net Soil Transverse Girder and Pier Spaang (ft) Net Soit ) Transverse Girder and Pier Spacing (f)
Pres (psf) 4 3 6 7 10 Pres (psf) 4 5 6 7 8 10
1000 extwall 2.1 21 2.1 2.1 2.1 20 1000 extwall 2.1 2.1 2.1 21 21 2%
- __marriage - 8.6 103 12.1 13.3 15.5 19.0 . marriage 9.0 10.8 12.7 14.5 16.3 20.0
15006 extwall - 1.4 1.4 14 14 14 1.4 1500 extwall 14 14 1.4 14 14 14
: marriage 5.7 6.9 8.1 g2 10.4 12.7 marriage 6.0 7.2 84 - 97 10.9 13.3
2000  extwall 1.0 1.0 1.0 1.0 1.0 1.0 2000 extwall L1 1.1 - 11 12 1.0 1.0
marriage 4.3 5.2 6.0 6.9 7.8 9.5 mardage 4.5 5.4 6.3 7.2 8.2 10.0
2500 ext wall 1.0 1.0 - 10 1.0 1.0 1.0 2500 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 3.4 4.1 4.8 55 6.2 7.6 martiage 3.6 4.3 5.1 3.8 6.5 8.0
3000 extwall 1.0 1.0 1.0 1.0 Lo 1.0 3000 extwall 1.0 1.0 to - 1o i0 1.0
matriage 2.9 3.4 4.0 4.6 5.2 6.3 : mariage 3.0 3.6 4.2 4.8 54 6.7
3500  ext wall 1.0 1.0 1.0 10 1.0 1.0 3500 extwall 1.0 1.0 1.0 1.0 1.0 1.0
: marmiage 1.5 3.0 3.5 3.9 44 - 54 mamiage 26 - 3.1 3.6 4.1 47 57
4000 © extwall 1.0 1o 1.0 10 1.0 10 4000  extwall 1.0 10 1.0 10 1.0 1.0
matriage 2.2 2.6 3.0 35 3.9 4.8 . martage 2.2 27 . 32 3.6 4.1 50
Net Soil Marriage Wall Opemng Wldr.h (fty ) Net Soil Marriage Wali Opening Width (ft)
Pres (psf) 10 12 14 16 _18 20 Pres (psf) ¢ - 12 14 - 16 . 18 20
1000  marmiage 163 192 222 251 280 309 1000 marage 173 204 235 26.6 297 328
1500 mamiage 109 12.8 14.8 16.7 187 20.6 1500 mamiage 11.5 136 15.7 17.7 19.8 219

2000  marriage 8.2 9.6 11.1 125 4.0 155 2000 marmiage 8.6 10.2 11.7 13.3 14.9 16.4
2500  mamtage 6.5 1.7 8.9 10.6 11.2 24 2500  marriage 6.9 8.2 9.4 10.6 11.9 13.1
3000 mamage 5S4 6.4 74 84 93 10.3 3000 mamage 3.3 6.8 7.8 8.9 9.5 10.9
3500 marmiage 4.7 5.5 6.3 72 8.0 8.8 3500 marriage 4.9 58 6.7 7.6 85 9.4
4000  matriage 4.1 4.8 5.5 6.3 7.0 77 4000 marriage 4.3 5.1 5.9 6.7 74 8.2

* Minimum interior pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage Wall Footing ‘Areas are shown in square feet.
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13 Required Effective Footing - Aftg *
Multi-Section -

147 ; ‘Width

| _ Ground Snow: 90 psf - b -(Ground Snow: 100 psf ]

Net Soii ' Transverse Girder and Pier Spacing (ft) Net Sail Transvérse Girder and Pier Spacing (ft)
Pres (psf) 4 5 6 - 7 8 10 Pres (psf) 4 5. 6 7 8 10
1000  extwall 22 22 22 2.2 21 2.1 1000  extwall 2.2 2.2 2.2 22 22 22
. marfage 94 113 132 152 171 209 martage 9.8 118 . 138 158 178 219
15007 extwall 14 14 14 14 14 1.4 1500 extwall 1.5 15 1.5 1.5 15 1.5
mamiage 6.3 7.5 88. 101 114 14.0 -~ mariage . 6.5 7.9 92 1035 119 146
2000 extwall 1.1 1.1 1.1 1.1 1.i 1.1 2000~ extwall Ll 1.1 1.1 1.1 1.1 11
, marmriage 4.7 5.7 6.6 7.6 85 105 marriage 4.9 5.9 6.9 7.9 89- 109
2500 extwall 1.0 . 1.0 1.0 10. 1.0 1.0 2500 extwall 10 1.0 1.0 ‘10 1.0 1.0
martiage 3.8 4.5 5.3 6.1 6.8 8.4 martiage 3.9 47 35 6.3 7.1 8.8
3000 extwall 1O 1.0 1.0. 1.0 1.0 1.0 3000 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 3.1 38 44 51 57 7.0 mamiage 33 . 3.9 4.6 53 .59 7.3
3500 extwall 1.0 1.0 1.0 1.0 10 L0 . 3500 extwall 10 1.0 1.6 10 10 1.0
- marriage 2.7 3.2 3.8 4.3 49 6.0 __imarriaze 2.8 3.4 39 . 45 5.1 6.3
T 4000 extwall 10 10 1.0 10 1.0 1.0 4000 - extwall 1.0 1.0 10 10 1.0 1.0
marriage 2.3 28 3.3 38 .43 52 . . .. mamage 24 29 3.5 4.0 4.5 5.5
Net Soil . Mamagc Wall Opemng Width (fy). Net Soil Marriage Wall Opening Width (ft) - _
Pres (psf) 10 12 14 16 18 . 20 Pres (psf) 16 12 14 16 18 - 20
1000 martiage 18.2  21.5 ° 248  281- . 314 347 - 1000 marrage 192 - 227 262 297 332 367
1500 - marmiage - 12.2 . 144 166 188 . 21.0. 232 1500 = marmiage 128 151 174 198 © 221 244

2000 marpage. 9.1 10.8 12.4 14.1 157 174 . 2000 - mamiage 9.6 11.3 13.1 14.8 16.6 18.3
2500 marmage 7.3 86 2.9 113~ 126 13.% 2500  marriage 7.7 . 9.1 105 11.% 13.3. 147
3000 . marhage 6.F 12 8.3 9.4 10.5 11.6 3000  marriage 6.4 7.6 8.7 9.9 111 12.2
3500  marriage 5.2 6.2 7.1 8.0 8¢ . - 99 3500 = mamiage 5.5 6.5 7.5 85 95 10.5

4000  marmiage 4.6 3.4 6.2 7.0 7.9 87 ° . 4000 . marriage 4.8 57 6.5 - 1.4 83 - 9.2

* - Minimum interior pier area is 1.0 scft
The Exierior Fooung Widths are shown in feet. The Ma.rnage Wall Footing Areas are shown in square fect.
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Required Effective Footing - Aftg * R
Maulti-Section
| | Width
Min. Roof; 15 psf | ] _Ground Snow: 25 psf

* Minimum intericr pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage Wall Footing Areas are shown in square feet.
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Net Soil Transverse Girder and Pier Spacing (ft)- Net Soil Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 5 6 7 8 i0
1000 extwall 19 LS 1.9 1.5 1.9 1.9 1000  extwall 1.9 i9 1.9 1.9 1.9 19
mamage 7.4 8.9 10.3 11.7 132 16.0 marriage 7.6 G.1 10.5 120 13.3 16.4
1500  extwall 1.3 1.3 13 1.3 13 1.3 1500  extwall 1.3 1.3 1.3 1.3 .13 1.3
marriage 5.0 5.9 6.9 7.8 8.8 10.7 ) marriage 5.1 6.0 7.0 80 90 10.9
T2000 extwall 1.0 ‘1.0 1.0 1.0 1.0 1.0 2000  extwall 1.0 1.0 1.0 1.0 1.0 10
marriage 3.7 4.4 5.1 59 6.6 8.0 marriage 3.8 4.5 53 6.0 6.7 8.2
2500 extwall 1.0 Lo 1.0 1.0 ¢ 10 2500 extwall 1.0 1.0 1.0 1.0 1.0 1.0
marrjage 3.0 35 4.1 4.7 53 .64 marriage 3.0 3.6 4.2 4.8 5.4 6.6
3000 - extwall 1.0 1.0 1.0 LO 1.0 1.0 3000 extwall 1.0 107 1.0 10 1.0 1.0
marnage 2.5 3.0 3.4 39 4.4 33 marriage 2.5 3.0 3.5 4.0 4.5 5.5
3500  extwall 1.0 ‘1.0 1.0 1.0 - 10 ‘1.0 3500  extwall 1.0 i.0 1.0 1.0 1.0 1.0
marriage 2.1 2.5 29 3.3 3.8 4.6 marriage 2.2 2.6 3.0 34 . 38 4.7
4000 . ext wall 1.0- 1.0 1.0 10 1.0 1.0 T4000  extwall 1.0 1.0 1.0 - 10" - 10 1.0
marriage - 1.9 2.2 2.6 2.9 3.3 4.0 mamiage 1.9 23 . 26 30 34 4.1
Met Soit ‘Marriage Wall Opening Widih (ft) Net Soil Marriage Wall Opening Width (ft)
Pres (psf) . 10 12 14 16 18 20 Pres (psf) 10 12 14 16 18 20
1000 * ‘marriage 13.0. 152 17.5 19.7 220 24.2 1000  marriage 13.4 157 18.0 20.3 227 25.0
1300 mamiage 87 10.2 11.7 132 147 - 16.2 1500. . mamiage 8.9 10.5 120 13.6 151 16.7
. 2000 mamage 6.5 76 - 87 9.9 110 - 121 2000 marriage 6.7 78 9.0 10.2 113 125
2500 marrage 5.2 6.1 7.0 79 8.8 9.7 2300 mamage 5.3 6.3 7.2 8.1 2.1 10.0
3000 martage 4.3 51 58 6.6 73 8.1 3000 . marriage 4.5 52 6.0 6.8 7.6 83
3500 marriage 3.7 4.4 5.6 56 6.3 6.9 3500 imamiage 3.8 4.5 5.1 5.8 6.5 7.1
4000  marrage 3.2 3.8 44 49 55 6.1 4000  mamiage 3.3 39 4.5 51 . 57 6.3
I Ground Snow: 30 psf & Min. Roof: 20 psf L Ground Snow: 40 psf i
Net Soil ~ Transverse Girder and Pier Spacing (ft) Net Soil Transverse Girder and Pier Spacing (ft)
Pres {psf) 4 5 6 . 7 8 10 Pres (psi) 4 3 6 7 8 10
1000 extwall 2.0 2.0 2.0 2.0 1.9 19 1000 exswall 2.0 2.0 20 20 20 2.0
- marriage 7.8 9.3 10.9 12.4 13.9 16.9 marmage 8.2 9.9 11.5 13.1 14.8 18.0
1500 - " ext wall 13 1.3 1.3 1.3 13- 1.3 1500  extwall 1.3 1.3 1.3 1.3 1.3 13
marriage - 5.2 6.2 7.2 8.2 9.3 11.3 _ marriage 5.5 6.6 7.7 8.8 9.8 12.0
2000 - “ext wall 1.8 10 10 160 10 18 S 2000 extwall 10 1.0 1.0 10 10 1.0
mamizge 3.9 4.7 5.4 6.2 6.9 835 matriage 4.1 4.9 5.8, 6.6 7.4 9.0
2500 extwall 1.0 1.0 1.0 1.0 - 1.0 - 10 2500  extwall 1.0 10 1.0 1.0 1.0 1.0
marrizge 3.1 37 43 49 56 6.8 mardage 3.3 3.9 46 53 59 7.2
3000  extwall 1.0 1.0° 1.0 1.0 - 10 1.0 3000 ¢ extwall 1.0-. 10 1.0 1.6~ "1.0 1.0
' marriage 2.6 3.1 3.6 41 46 5.6 _marriage 2.7 0 33 3.8 44 49 6.0
3500 - extwall 10 1.0 1.0 1.0 1.0 1.0 3500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
- martage 2.2 2.9 3.1 3.5 4.0 4.8 - matmiage 2.4 2.8 3.3 3.8 4.2 5.2
. 4000 extwall 1.0 16 1.0 1.0 1.0 1.0 4000  ext wall 1.0 1.0 1.0 10 1.0 1.0
mamiage 2.0 2.3 27 3.1 3.5 42 - _ mafriape 2.1 2.5 29 3.3 3.7 4.5
Net Soit Marriage Wall Opening Width (£t) Net Soil Marrizge Wall Opening Width (i)
Pres (psf)} 10 12 14 . 16 18 20 Pres (psf) 10 12 - 14 16 18 20
1000  marriage 139 16.2 18.8 2127 237 261 1000 mamiage  15.0 - = 177 203 23.0 256 28.3
1500 mamage 9.3 109~ 125 14.1 15.8 174 1500  mamage 10.0 118 135 15.3 17.1 188
2000 marriage 7.0 82 9.4 10.6 11.8 13.0 2000 marmage 7.5 8.8 10.2 115 128 14.1
2500 .marriage 5.6 6.5 7.5 85 9.5 16.4 2500  marriage 6.0 7.1 8.1 92 102 113
3000 nmarrage 4.6 54 6.3 7.1 7.9 8.7 . 3000 marriage 3.0 59 6.8 77 85 9.4
3500 marriage 4.0 47 54 6.1 6.8 7.5 3500 matmage 4.3 5.0 58 6.6 7.3 8.1
4000  marmiage 35 4.1 A7 53 . 5% 6.5 4000 - marriage 3.3 4.4 5.1 3.7 6.4 7.1




13 Required Effective Footing - Aftg *
Muiti-Section

: Width )
T Ground Snow: 50 psf ' oL Ground Snow: 60 psf |
Net Soil Transverse Girder and Pier Spacing (£t} Net Soil : Transverse Girder and Pier Spacing (ft)
Pres (psf) 4 . 5 6 7 8 10 Pres (psf) 4 5 6 7 8 10
1000 extwall 21 21 21 2l 21 21 1000 extwall 21 2.1 21 21 21 21
maniage 8.7 10.4 12.2 13.9 15.6 16.1 ___ Darriage 9.1 11.0 12.8 14.7 16.5 20.2
1500  extwall 14 14 1.4 14 14 14 1500  extwall 14 14 14 14 14 1.4
mammiage 5.8 6.9 8.1 93 104 12.7 marriage 6.1 7.3 8.5 9.8 11.0 13.5
2000 extwall 1.0 1.0 1.0 10 1.0 1.2 2000  extwall 1.1 11 1.1 1.1 1.1 1.1
marriage 4.3 5.2 6.1 6.9 7.8 9.6 marriage 4.6 5.5 6.4 7.3 8.3 10.1-
2500 extwall 1.0 - 1.0 1.0 1.0 1.0 1.0 2500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
marmiage 3.5 4.2 4.9 56 6.3 7.6 marriage 3.6 4.4 5.1 5.9 6.6 8.1
3000 extwall 1.0 1.0 10 10 1.0 1.0 3000 extwall JRIZE 1.0 1.0 1.0 1.0 1.0
. martiage 2.9 35 - 41 4.6 52 - 64 . marriage 3.0 37 . 43 4.9 3.5 6.7
3500  extwall 1.0 1.0 1.C 1.0 1.0 1.0 3500  extwall 1.0 1.0 1.0 1.0 1.0 1.0
matriage 2.5 3.0 3.5 40 . 45 55 - marrigge 2.6 3.1 37 42 4.7 5.8
4000  extwall 1.0 1.0 1.0 10 1.0 1.0 4000 extwall 10 1.0 1.0 10 1.0 1.0
marriage 2.2 - 2.6 3.0 3.5 3.9 4.8 . marriage 2.3 2.7 32 3.7 41 50
Net Soit Matriage Wall Opening Width (fty Net Soil Marriage Wall Opening Width (ft)
Pres (psf) . 10 12 14 16 18 20 - Pres (psf} 10 12 14 16 18 - 20
" 1000 - mardage 16.1 12.0 218 - 247 276 © 304 1000 marmiage 17.2 203 233 264 285 326
1500 marriage 10.7 . 126 i4.5 165 . 184 203 1500 marriage 114 13.5 15.6 17.6 197 217
2000 marmage 8.0 9.5 10.9 123 138 15.2 2000 marrtage 8.6 10.1 11.7 132 148 . 163
2500 mammiage 6.4 7.6 8.7 9.9 11.0 122 2500 marriage 6.9 8.1 9.3 10.6 11.8 13.0
3000 - marriage 5.4 6.3 7.3 g2 . 92 101 3000 marriage 5.7 6.8 7.8 8.8 9.8 109

3500 mardage 4.6 54 6.2 7.1 78, 8.7 3500 rmmarriage 4.9 5.8 6.7 7.6 84 9.3
4000 marriage 4.0 4.7 5.5 6.2 6.9 7.6 4000  margiage 4.3 5.1 5.8 6.6 74 . 81

| - Ground Snow: 70 psf | u Ground Snow: 80 psf ]
Net Soil . Transverse Girder and Pier Spacing {ft) . Net Soil Transverse Girder and Pier Spacing (ft}
Pres (psD) 4 5 6 7 2 10 Pres (psf) 4 5 6 7 -8 10
1000 extwall 22 22 2.2 22 22.. 22 1000 extwall 22 2.2 22 22 22 22
marriage 9.5 11.5 13.5 15.4 17.4 21.3 marriage - 10.0 120 - 14.1 162 182 22.4
1500 “extwall 1.5 1.5 1.4 14 14 . 14 ° 1500 extwall 1.5 1.5 15 15 15 1.5
marriage . 6.4 7.7 9.0 10.3 11.6 142 marriage 67 . 8.0 0.4 108. 122 14.9
2000 - extwail 1.1 11 1.1 1.1 1.1 i1 2000 extwall 1.1 1.1 1.1 i1 - 1Ll 1.1
marriage 4.8 5.7 6.7 7.7 8.7 106 marriage 5.0 60 7.1 8.1 9.1 11.2
2500  extwall 1.0 16 - - 1.0 -~ 10 1.0 1.0 2500 extiwal 10 1.0 1.0 - 10 1.0 - 190
marriage 3.8 4.6 5.4 6.2 6.9 85 - marriage 4.0 4.8 5.6 6.5 73 89
3000 - ext wail 1.0 1.0 1.0 1.0 10 10 3000  extwall 1.0 1.0 1.0 10 1.0 1.0
_marfiage 3.2 3.8 4.5 341 58 7.1 marriage 3.3 40 47 54 . 61 1.5
3500 extwall 1.0 1.0 1.0 1.0 1.0 1.0 3500 - extwall 1.0 1.0 1.0 1.0 1.0 1.0
marriage 2.7 33 33 4.4 5.0 6.1 marriage 2.9 34 4.0 4.6 52 6.4
4000  extwall 1.0- 10 1.0 1.0 1O 1.0 L4000 - extwall 1.0. 1.0 1.0 10 - 1.0 1.0
marriage 2.4 2.9 3.4 39 43 53 marriage 2.5 3.0 3.5 4.0 4.6 5.6
Net Soil Muartiage Wall Opering Width (fr) Net Soil Marriage Wall Opening Width (ft)
Pres (psf) 10 12 14 . 16 18 20 Pres (psf) 10 12 14 - 16 18 20
1000  marriage 18.3 | 21.6 249 282 .-315 338 1000  marriage 19.3 229 26.4 299 334 36.9
1500 - marrage 122 14:4 16.6 - 188 21.0 232 1500 mamiage 129 15.2 17.6 199 223 24.6
2000 marriage 9.1 108 124 14.1 157 174 © 2000  marriage 9.7 114 132 149 16.7 185
2500 - mardage 7.3 8.6 9.9 11.3 12.6 13.9 2500 martdage 7.7 9.1 106 12.0 134 14.8
3000 - marmiage 6.1 72 3.3 9.4 .10.5 116 3000 - marriage 6.4 76 8.8 10,0 -+ 111 123

3560 marrdage 5.2 6.2 7.1 8.0 9.0 9.9 3500 marrtiage 3.5 6.5 7.5 8.5 95 10.6
4000  mardage 4.6 54 6.2 7.0 1.9 8.7 4060  martage 4.8 57. .66 7.5 8.4 9.2

* Minimum interior pier area is 1.0 sqft.
The Exterior Footing Widths are shown in feet. The Marriage Wall Fooung Areas are shown in square feet.
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Required Effective Footing - Aftg * 13
Multi-Section

Width .
| Ground Snow: 90 psf J L Ground Snow: 100 psf |
Net Soil : Transverse Girder and Pier Spacing (ft) Net Soil - Transverse Girder and Pier Spacing (ft)

Pres (psf) 4 5 6 7 8 10 Pres (psf) 4 - 5 6 7 8 10
1000 extwall 23 23 2.3 23 2.3 23 1000  extwall 23 2.3 23 2.3 23 23
mamiage  10.4 12.6 14.8 16,9 19.1 23.5 marmiage 10.8 13.1 154 17.7 20.0 24.5
1500  extwall 15 13 15 13 15 1.5 1500  extwall 16 1.6 1.6 1.6 1.6 1.5
marriage 6.9 - 84 98 " 113 12.7 15.6 marriage 7.2 2.8 103 11.8 13.3 164
2000 extwail 1.1 1.1 1.1 LI~ 1.1 1.1 2000  extwall 1.2 12 12 12 1.2 12
. mariage 52 63 74 - 85 9.6 11.7 _Mmarriage 54 6.6 77 - 88 10.0 12.3
2560  extwall 1.0 1.0 1.0 1.0 1.0 1.0 - 2500. - -ext wali 1.0 1.0 1.0 0. 10 1.0
martdage 4.2 3.0 59 6.8 7.6 9.4 marriage 4.3 5.3. 62 . 71 8.0 9.8
3000 extwal - 1.0 1.0 1.0 1.0 1.0° 10 L3000 | extwail 1.0 1.0 1.0 1.0 1.0 1.0
] marriage 3.5 4.2 4.9 5.6 6.4 78 ____mamiage 3.6 4.4 5.1 5.9 6.7 . 8.2
3500  extwall 1.0 1.0 1.0 1.0 1.0 - 10 3500  extwall 1.0 1.0 10 1.0 1.0 1.0
_mamiage 30 36 42 48 55 61 mariage 3.1 38 44 51 57 70
4000  extwall 1.0 1.0 1.0 10 10 10 T4000 | ext wall 1.0 1.0 1.0 1.0 1.0 1.0
) marriage 2.6 3.3 3.7 4.2 4.8 59 : . marriage 2.7 33 3.9 4.4 5.0 6.1
Net Soil Marriage Wall Opening Width {ft) Net Soil Marriage Wall Opening Width (ff)
Pres (psf) 10 12 14 16 18 20 Pres (psf) . 10 12 14 16 18 20
1000  marriage 20.4 242 275 316 354 36.1 1000 . marrage 21.5 255 264 334 37.3 41.3
1500 marriage 136 i6.1 18.6 21.1 236 26.1 1500  marmiage 14.3 17.0 196 222 24.9 27.5

2000 mamage 102 121 139 158 177 196 2000 marage 108 127 - 147 167 187 204
2500 marriage 8.2 87 112 127 141 156 2500 marmiage . 86 102 118 133 149 165
3000 martiage 6.8 8.1 93 - 105 118 130 3000 mamage 7.2 85 98 111 124 138
3500 mamage 53 2 69 8.0 90 1010 112 3500 omamage 6.1 7.3 8.4 9.5 107 118
4000 marriage 5.1 6.0 7.0 7.8 8.8 9.8 4000 marriage - 54 6.4 74 8.3 93 103

* Minimuen intertor pier area is 1.0 suft
The Exterior Fmtu'xnr Widths are shown in feet. The Mamage Wall Footing Areas are shown in square feet.
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Part 2

| Required Vertical Anchorage - Av

Single-Section
Width

- O
Single-Section
Width

O

Single-Section
Width

Single-Section C
- Required Vertical Anchorage - Av (1bs)
Wind Speed - : Pier Spacing (ft) _
(mph) 4 5 6 7 8 10
Inland 80 1 970. 1210- 1450 1700 1940 2420
' 90 1360 1710 2050 2390 2730 3410
100 1810 2260 2710 3160 3610 4510
110 2280 - 2870 3440 4010 4580 5730
Coastal 80 : 1120 1400 1680 1960 2240 2810
90 1560 1950 2340 2720 3110 3890
~100 2040 2550 3060 3580 4090 5110
110 ¢ 2580 3220 .. 3870 4510 5160 6450
‘Required Vertical Anchorage - Av (Ibs)
Wind Speed. Pier Spacing (ft)
{(mph) : 4 5 6 7 - 8 10
Inland 80 | . 960 1200 1450 1690 1930 2410
' 90 @ 1370 1710 2060 2400 2740 3430
160 . 1830 2280 2740 3200 3660 4570
110 | 2330 2910 3500 4080 4660 5830
Coastal’ 80 i 1120 1400 1680 1960 2240 2800
90 | 1570 1960 2360 2750 3140 3930
100 © 2070 2590 3110 3630 4150 5180
110 | 2630 3290 3940 4600 5260 6570
Required Vertical Anchorage - Av (Ibs)
Wind Speed Pier Spacing (ft)
(mph) 4 5 6 7 8 10
Iniand 80 : 900 1130 1360 1580 1810 2260
90 . 1310 1640 1960 2290 2620 3270
100 1760 2210 2650 3090 3530 4410
110 . 2270 2830 3400 3970 4530 5670
Coastal 80 1060 1330 1590 1860 2120 26350
20 1510 1890 2260 2640 3020 3770
100 2016 2510 3010 3520 4020 5020
110 | 2560 3200 3840 4480 5130 6410

B-48




- Single-Section C1

Required Vertical Anchorage - Av (Jbs) - : O
: Single-Section
Wind Speed  lbs/ft Anchor Spacing (ft) : Width
{mph) .4 5 6 7 g 10 '

Inland 80 : 170 ] 680 850 1020 1190 1360 1700
90 . 240 , 960 119C¢ 1430 1670 1910 2390

100 ¢ 320 r 1260 1580 1900 2210 2530 3160

110 . 400 : 1610 2010 2410 2810 . 3210 4020

Coastal 80 200 | 790 980 1180 1380 1570 1970
90 ° 270 1090 1360 1640 1910 2180 2730

100 : 360 : 1430 1790 2150 2510 2860 3580

110~ 450 | 1810 2260 2710 3160 3620 4520

Required Vertical Anchorage - Av (lbs) =~ ' O _
Single-Section
Wind Speed  1bs/ft Anchor Spacing (ft) ' ' ‘Width
{mph) 4 5 6 7 8 10 '

Inland 80 : 160 640 800 960 1120 1280 1610
50 230 010 1140 1370 1600 1830 2290

100~ 300 : 1220 1520 1830 2130 2440 3050

o 110 390 | 1550 1940 2330 2720 3110 3890.
Coastal 80 ~ 190 750 930 1120 1310 1490 1870
90 260 1050 1310 1570 1830 2090 2620

100 ¢+ 350 1380 1730 2070 2420 2760 3460

110 © 440 | 1750 2190 2630 - 3070 3510 4380

Required Vertical Anchorage - Av (Ibs) . S 0
~ Single-Section
Wind Speed  Ilbs/ft Anchor Spacing (ft) : Width
(mph) 4 5 6 7 8 10 —

Inland 80 150 610 770 920 1070 1230 1530
90 220 ¢ 890 1110 1330 1560 1780 2220

100 300 ‘ 1200 1500 180G 2090 2390 2990
110 380 | 1540 1920 2310 2690 3080 3840
Coastal =~ 80 180 ¢ 720 900 1080 1260 1440 1800
Q0 260 1020 1280 1540 1790 2050 2560

100 340 ¢ 1360 1700 2040 2390 2730 3410

110 430 . 1740 2170 2610 3040 3480 4350
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Single-Section E

0O
Single-Section
Width

Required Vertical Anchorage - Av (Ibs/ft)

Wind Speed  Ibs/ft

Single-Section

(mph)

Inland =~ 80 : 120
.. 90 ;. 190

100 | 260

110 ;340
Coastal 80 | 150
90 : 220

100 ¢ 300

116 390

Required Vertical Anchorage - Av (Ibs/ft)

Wind Speed  lbs/ft

Width
E+ Single-Section
A6 Width

(mph) :
Infand 80 | 120
90 i 190

100 © 270

110 | 350
Coastal ~ 80 | 150
90 i 220

00 1310

110 | 410

Required Vertical Anchorage - Av (lbs/ft)

Wind Speed  lbs/ft

(mph)
Inland .80 | 120
90 | 200
100 | 280
) 110 | 370
Coastal 80 | 150
90 | 230
100 | 320
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Single-Section E3

Required Vertical Anchorage - Av (ibs)

‘Wind Speed Exterior Interior
(mph) (Ibs/ft) Pier Spacing (ft)
. 4 5 6 7 8 10
Iniand 80 80 § 230 290 350 410 470 590
90 120 | -360 450 540 - 630 730 910
100 160 | 510 630 760 . 890 1010 1270
110~ 220 660 830 1600 1160 - 1330 1660
Coastal 80 90 . - 280 350 430 500 - 570 710
90 140§ 430 530. .- 640 - 740 850 1060
100 190 i 580 730 880 1020 1170 1460
110 250 760 950 1140 1330 1520 1900
Required Vertical Anchorage - Av (1bs)
Wind Speed Exterior - Interior
(mph) (Hos/ft) Pier Spacing (ft) i
' 4 5 6 7 8 10
Inland 80 80 | 230 - 290 350 - 400 460 580
90 120 | 360 460 550 640 730 910
100 170 | 510 640 770 S00 . 1030 1290
110 230 ! 680 850 - 1020 1190 1360 1700
Coastal 80 90 ;- 280 350 420 4950 560 710
90 140 . 430 540 650 - 750 860 1080
100 200 600 740 890 1040 1190 1490
110 260 780 970 1170 1360 . 1560 1950
Required Vertical Anchorage - Av (lbs).
Wind Speed Exterior Interior
{mph) (Yos/f) Pier Spacing (f1)
: 3 4 5 6 7 3 10
Iniand 80 80 230 290 350 410 470 590
o0 120 380 470 570 660 750 940
100 180 540 670 810 940 1070 1340
_ 110240 710 890 1070 1250 1430 1780
Coastal 80 100 200 360 430 510 380 720
90 150 450 560 670 780 890 1120
100 210 620 780 930 1090 1250 1560
110 270 820 1020 1220 1430 1630 2040
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- Multi-Section C

Required Vertical Anchorage - Av (Ibs) -

3
Multi-Section
. Width
- Tiedowns

1 11

pivot
2 fiedowns

1
N2

Multi-Section
Width
- Tiedowns. -

Wind Speed Pier Spacing (ft)
(mph) 4 5. 6 . 7 8 10
Inland 80 - 570 710 860 . 1000 1140 1430
' S0 990 1230 - 1430 1730 198G 2470
100 1450 1820 2180 2540 2910 3630
) 110 1970 2460 2950 . 3440 . 3930 4920
Coastal = 80 730 910 1100 1280 1460 1830
80 1190 1490 1790 - 2080 2380 - 2980
100 1700 2130 2560 2980 3410 - 4260 -
110 2270 - 2840 3410 = 3970 - 4540 - 5680
Required Vertical Anchorage - Av (Ibs)
Wind Speed Pier Spacing (ft)
{mph)- 4 5 .6 7 8 .10
Inland 80 - 640 800 . 960 1120 1280 1600
90 1110 - 1380. 1660 . 1930 - 2210 2760
100 1630 - 2030 - 2440 ..2840 3250 - 4060
B 110 2200 2750 3300 . 3850 -~ 4400 5500
Coastal 80 - 820 - 1020 - 1230 1430 1640 2050
90 1330 0 1670 2000 2330 2670 3330
100 ~-1910 2380 2860 3340 3810 4770
110 - 2540 3180 3810 4450 5080 6350
Required Vertical Anchorage - Av (Ibs) -
Wind Speed . Pier Spacing (ft) _
* (mph) 4 5 6 7 . .8 10
Inland 80 700 - 880" 1050 1230 - 1400 1750
90 1210 1510 - 1820 2120 2420 3030
100 1780 -2230 2670 - 3120 3560 7 4450
110 2410 3010 3620 - 4220 4820 6030
Coastal 80 -900 | 1120 - 1350 1570 1790 . 2240 -
90 1460 1820 2190 2550 .2920 3650
100 2090 2610 - 3130 3650 . 4180 5220
110 2780 .3480 4180 4870 = 5570 6960
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- Multi-Section C

17
Multi-Section
Width

Required Vertical Anchorage - Av (Ibs)

Tiedowns

T T 1
Eotf%dqy I

13
Multi-Section
Width

- Tiedowns

Multi-Section
. Width
Tiedowns

Wind Speed Pier Spacing (ft)
{mph) 4 ] 6 7 8 10
Inland 80 ¢ 370 460 550 650 7400 920
90 : 640 800 960 1120 1280 1600
100 © 940 1180 1410 1650 1880 2350
110 : 1270 - 1590 1910 2230 2550 3180
Coastal 80 : 470 590 710 830 950 1180
9 770 960 1160 1350 1540 1930
100 . 1100 1380 1650 1930 2210 2760
110 - 1470 1840 ° 2210 2570 2940 3680
Required Vertical Anchorage - Av (Ibs)
Wind Speed Pier Spacing (ft)
{mph) 4 5 6 7. 8 10
Inland 80 :- 410 510 620 720 820 1030
9 ;- 710 890 1070 1240 1420 1780
100 : 1050 1310 1570 1830 2090 2610
. 110 | 1410 1770 2120 2480 2830 3540
Coastal 80 530 660 790 - 920 1050 1320
-9 - 860 1070 1290 1500 1710 2140
100 i 1230 1530 .. 1840 2140 2450 3060
110 1630 2040 2450 2860 -3270 - 4080
Required Vertical Anchorage - Av (Ibs)
Wind Speed Pier Spacing (ft) _
(mph) 4. 5 6. 7 g .10
Inland 8 : 450 560 680 © 790 900 1130
90 © 780 980 1170 --1370 - 1560 - 1950
100 1150 1430 1720 2010 2300 2870
110 1 1550 1940 -2330 2720 3110 3880
Coastal 80 = 580 720 870 1010 - 1160 1450
90 : 940 1180 1410 1650 1880 2350
100 | 1350 1680 2020 - 2360 2690 3370
110 : 1790 2240 2690 3140 3590 4480
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Required Vertical Anchorage - Av (lbs/ft)

Wind Speed Exterior
(mph)  (bs/ft)

Iniland 80 . 110
90 210
"100 ¢ 310
110 . 430
Coastal 80 | 150
.90 250
100 - 370
110 0 500

Required Vertical Anchorage - Av (Ibs/ft)

Wind Speed Exterior
{mph) (1bs/ft)

Inland 80 - 130
90 . 240
100 © 360
110 - 490
Coastal - 80 . 170
90 - 290
100 . 420
110 - 570

Required Vertical Anchorage - Av (Ibs/ft)

Wind Speed Exterior
~{mph) {lbs/ft)

Inland 80 ¢ 150

90 270

100 400

Coastal . 80 190
90 330

100 480

110 640
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~ Multi-Section E

Multi-Section
Width
Tiedowns

2 tiedowns

Multi-Section -
Width
Tiedowns

13

Maulti-Section
Width
Tiedowns
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Multi-Section E

Multi-Section
Width
Tiedowns

4 fiedowns

Required Vertical Anchorage - Av (Ibs)

Muiti-Section
Width
Tiedowns

e

AV

17
Multi-Section
Widih

Tiedowns

Wind Speed Exterior Interior
(mph) (Ibs/ft) Pier Spacing (ft) ‘
. -4 5 - 6 7 g8 10
Inland~ 80 : 70 | 180 230 270 320 360 450
90 | 140 330 420 500 590 . 670 840
100 | 210 510 630 760 890 1020 1270
110 | 280 700 870 1050 1220 1400 1750
Coastal 80 | 100 240 300 360 420 430 600
90 : 170 410 510 620 720 820 1030
100 | 240 600 750 900 1050 1200 1500
110 | 330 810 1010 1220 1420 1620 2030
Required Vertical Anchorage - Av (Ibs)
Wind Speed Exterior Iaterior .
{mph) (Ibs/ft) Pier Spacing (ft)
' 4 5 6 7 8 10
Inland 80 : 80 - 210 270 320 370 420 530
90 | 160 300 490 580 680 730 970
100 : 230 : 590 730 880 1030 1170 1470
110 | 320 810 1010 1210 1410 1610 2010
Coastal 80 | 110 280 © 350 420 490 560 700
90 | 190 480 590 710 830 950 1190
100 | 280 690 870 1040 1210 1390 1730
116 370 930 1170 1400 1640 1870 . 2340
Required Vertical Anchorage - Av (Ibs)
Wind Speed Exterior Interior
(mph) (Ibs/ft) Pier Spacing (ft)
, 4 5 6 7 8 10
Inland 80 100 ¢ 240 300 360 420 480 600
90 . 180 = 440 540 650 760 870 1090
106 : 260 = 650 820 980 1150 - 1310 1640
110 | 360 @ 900 1120 1340 1570 1790 2240
Coastal 80 . 130 : 320 390 - 470 550 630 790
90 : 210 @ 530 660 800 930 1060 1330
100 © 310 @ 770 970 1160 1350 1540 1930
2080 2600

(110 [ 420 | 1040 1300 1560 1820
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Multi-Section E3

Required Vertical Anchorage - Av (lbs)

Wind Speed Exterior Interior
(mph) (Ibs/ft) Pier Spacing (ft)
4 5 6 7 8 10 -
Inland 80 | 50 170 210 260 300 340 430
90 © 90 320 400 480 560 640 800
100 140 |, . 480 600 720 840 970 1210
- 110 © 190 660 - B30 1000 1160 1330 . 1660
Coastal 80 ;- 60 | 230 290 340 400 460 570
9 110 390 - 490 590 680 780 980
100 - 160 570 710 860 1000 1140 1430
110 220 776 960 1160 1350 1540 193D
Required Vertical Anchorage - Av (lbs)
Wind Speed Exterior - Interior
{mph) (1bs/ft) Pier Spacing (ft)
. 4 5 6 7 8 10
Inland 80 60 200 250 . 300 . 350 - 400 490
9 . 100 . 360 450 540 640 - 730 910
100 160 . 550 680 820 - 960 1100 - 1370
110 1210 :© 750 940 1130 1320 1500 1880
Coastal = 80 = 70 ;260 330 ~ 390 460 - 520 650
90 130 ¢ 440 550 670 780 890 1110
100 I8¢ : 650 810 970 1130 1290 1620
110 . 250 : 870 1090 1310 1530 1740 2180
Required Vertical Anchorage - Av (Ibs)
Wind Speed Exterior Interior
(mph) (Ibs/ft) Pier Spacing (ft)
4 5 -6 7 g 10
Inland 80 - 60 | 230 280 340 400 450 560
90 . 120 : 410 510 610 720 820 1020
100 - 170 610 770 . 920 1080 1230 1540
110 240 | 840 1050 1260 1470 1680 2100
Coastal 80 : 80 @ 300 370 450. . 520 590 740
90 © 140 . 500 620 750 870 1000 1250
100 . 210 . 730 510 1090 1270 1450 1810
110 280 980 1220 1460 1710 1950 2440
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Multi-Section
Width
Tiedowns

I
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Multi-Section
Width
Tiedowns

Multi-Section
 Width
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Multi-Section I

[

Multi-Section

Width
Tiedowns

Required Vertical Anchorage - Av (lbs)

' - 2 tiedowns

i

Multi-Section

Width
Tiedowns

N

Multi-Section

Width
"Tiedowns

Wind Speed Pier Spacing (ft) :
(mph) 4 5 6 7 8 10
Inland 80 510 630 ~ 760 890 1010 1260
- 90 940 1170 1410 1640 1880 2350
100 ;| 1420 - 1780 2140 2490 2850 3560
110 1960 2450 - 2940 3430 3920 4900
Coastal 80 670 840 1010 1180 1350 1680
- .60 1150° 1440 - 1730 2010 2300 2880
- 100 1690 2110 2530 2950 3370 4210
110 2280 2840 3410 3980 4550 5690
Required Vertical Anchorage - Av (Ibs)
Wind Speed Pier Spacing (ft) ,
{(mph) 4 -5 6 7 8 10
Inland 80 580 740 890 1040 1190 1480
90 - 1090 1360 1630 1910 2180 2720
100 ¢ 1640 2050 - 2460 2880 3200 4110
110 | 2260 2820 3380 3950 4510 5640
Coastal -~ " 80 - 780 980 1180 - 1370 1570 1960
90 : 1330 1660 2000 -2330 2660 3330
100 1940 2430 2910 3400 3880 4860
110 2620 3270 3930 4580 5230 6540
Required Vertical Anchorage - Av (Ibs)
Wind Speed Pier Spacing (ft)
(mph) 4 5 6 7 8 10
Inland 80 670 . 840 1010 1180 1350 - 1680
90 1220 1530 1830 2140 2440 3050
100 1830 2290 2750 3210 3670 4580
110 0 2510 3140 3770 4390 5020 6280
Coastal 80 - 880 1110 -1330 1550 1770 2210
90 1490 1860 2230 2610 2980 3720
100 2160 2710 3250 © 3790 4330 5410
110 3640 4370 5090 5820 7280

2910
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Multi-Section I

R_equirgd Vertical Anchorage - Av (Ibs)

Multi-Section
Width
Tiedowns

pivotI\. I

b b b

-4 tiedowns

17 -
Multi-Section " |
Width

Tiedowns

Wind Speed Pier Spacing (ft)
(mph) 4 5 6 7 8 10
Iniand 80 - 300 380 450 5300 600 760 -
90 560 700 840 980 1120 1400
100~ 850 1060 1280 1490 1700 2130
110~ 1170 1460 1760 2050 2340 2930
Coastal 80 400 ~ 500 600 700 800 1010
90 690 - 860 1030° 1200 - 1380 1720
100 1010 1260 - 1510 1760 2020 2520
110 . 1360 . 1700 2040 2380 2720 3400
‘Required Vertical Anchorage - Av (Ibs)
‘Wind Speed Pier Spacing (ft) . -
(mph) 4 5 6 7 8 10
Inland 80 350 440 530 610 700 880 -
90 640 800 960 1130 --1290 - 1610
100 970 1210 1460 1700 1940 . 2430
- 119 1330~ 1660 . 2000 2330 . 2660 3330
Coastal’ 80 460 580 - 700 810 930 1160
' 90 - 790 - 980 - 1180 1380 - 1570 1960
1000 1150 1430 1720 2010 © 2290 2870
110 - 1540 1930 2320 2700 3090 3860
Required Vertical Anchorage - Av (lbs)
Wind Speed Pier Spacing (ft)
{mph) 4 5 6 7 8 10
Inland - 80 400 - 500 . 600 - 700 800 - 1000
90 720 910 1090 1270 1450 1810
100 1090  1360- 1630 1900 2170 2720
110 1490 1860 2230 2610 2980 3720
Coasta]l . 80 520 - 660 . 790 . 920 1050 - 1310
90 ~8B8O 1100 1320 1550 1770 2210
100 1280 1600 1920 2250 2570 3210
1101730 2160 2590 3020 3450 4310
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Part 3
Required Horizontal Anchorage - Ah - Transverse D1rect10n

Single-Section C, E, I
: D . Required Horizontéﬂ Anchorage - Ah - Transverse Direction (1bs/ft)
Single-Section _ o .
~ Width ;V me?i Sei:nc GSr::::Jd Location Length (ft)
Short Walls (ri;h) - (psD) 40 50 60 70 8 90 100

Inland | 80| All Seismic end 540 680 820 950 1090 1230 1370

| 90! All Seismic end 690 870 1040 1210 1390 1560 1730

~N- 100} All Seismic end 860 1070 1280 1500 1710 1930 2140

110! Al Seismic end 1040 1290 1550 1810 2070 2330 2590

Coastal | 80| All Seismic | end 600 750 90C 10350 1210 1360 1510

90| All Seismic end 760 - 960 1150 1340 1530 1720 1910

I [ 100} Al Seismic end 940 1180 1420 1650 1890 2120 2360
: T : 110! AN Seismic end i 1140 1430 1710 2000 2280 2570 2850

A Required Horizontal Anchorage - Ah - Transverse Direction (1bs/ft)
Single-Section . o _
' Width Wind  Seismic Ground : _
. . Speed Asa Snow Location : - - Length (ft)
 Short Walls (mph) (psf) . 40 50 60 70 80 90 100

Iniand ;| 80[.05-30 0-100 .- end i 480 600 720 840 960 1080 1200

40 T 090 | end | 480 600 720 840 960 1080 1200
100 end : 450 10 730 840 960

20 1200
90 AliSe1sm:c end 610 760 910 1060 1210 1370 1520

100) Al Seismic end 750 940 1120 1310 1500 1690 1870

110] All Seismic ;. end 910 1130 1360 1590 1810 2040 2270

Coastal; 80! AllSeismic : end : -530° 660 790 920 1060 1190 1320

90 AllSeismic. ' end : 670 840 1000 1170 1340 1510 1670
100} - All Sefsmic : end 830 1030 1240 1450 1650 1860 2070

110{ AllSeismic | end : 1000 1250 1500 1750 2000 2250 2500

_ 0 Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft).
Single-Section ] o ' :
. : Wind  Seismic Ground . :
Width Speed Aa Snow - Location " Length (ft)
Short Walls (mph) (psh 40 50 60 70 80  90. . 100

Inland = 801.05-30; 0-100 | end . 430 540 650 760 _ 860 _ 970 1080
140080, end 430 540 7650 760 860 970 1080
| ; 90 end . 450 (360 670 780 890 1000 (1110
l L. 100} end = 490 600 720 840 960 1080 (1200
95 AliSeismic | end . 550 690 820 560 1100 1230 1370

(100 AllSeismic | end 680 850 1020 1180 1350 1520 1690

él]OJ All Seismic end | 820 1020 1230 1430 1640 1840 2050
i ' 1able continues

Note: All Seismic refers to all values of Aa and all magnimde.s of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft) n

_ o . Single-Section -
Wind Seismic Ground . .
Speed  Aa Snow Location . Length(f) - Width
(mph) (pst) 40 50 60 70 80 90 100 | - Short Walls
Coastal: 80.05-30% 0-100 | end | 480 600 720 830 950 1070 1190
.1 40 | 090 end | 480 600 720 830 950 1070 1190 : .
L {100 end | 490 600 720° B40° D60’ 11080 1300 —~F
- 90 All Seismic | end 600 - 760 910 1060 1210 1510
100 AllSeismic © end. . 750 930 1120 1310, 1490 1870
- {110° All Seismic | end 900 1130 1350 1580 1810 2260 .
Required Horizontal Anchorage ~ Ah —Transverse Direction (Ibs/ft) M
) o o Single-Section
‘Wind - Seismic Ground SRR ' S e a '
Speed Aa Snow Location Length (ft) Width
(mph) {psh) - 40 S0 60 70 .80 90 100 Short Walls
Intand © 80 All Seismic | end 180 220 270 320 360 410 450 ' :
G L int 360 450 540 630 720 810 . 900
. 90.. All Seismic | end 2307 290 3350 400 460 - 520 580
. int 460 580 - 690  810. 920 1040 1150
(100, All Seismic | end | 290 360 430 500 570 640 710
o ) int . 570 710 860 1000 1140 1280 1430
‘110, All Seismic | end = 350 430 520. 600 690 780 860
: G int . 690 860 1040 1210 1380 1550 1730
. +Coastal; 80; AllSeismic | end | 200 250 300 350 400 450 500
: R oimt | 400 500 600 700 800 900 1000
.90 AllSeismic . end 250 320 - 380 450 - 510 570 640
- 4 it 510 640 - 760 - 890. 1020 1150 1270
100, All Seismic | end | 310 390 470 . 550 630 ~ 710 790
e © int 630 790 940 1100 1260 1420 1570
;110 AllSeismic | end ., 380 480 570 670 760 860 950
IR foimt . 760 950 1140 1330 1520 1710 1900
Required Horizontal Anchorage - Ah - Transverse Direction (lbs/ft) O
' ) - _ Single-Section
Wind "Seismic Ground .
Speed - Aa Snow Location © Length(fy Width
(mph) . - (psD 40 50 60 " 70~ 80 - 90 100 Short Walls

Inland : 80..05-30] 0-100 ;. end : 160 200 240 280 320 360 400

S b ooiodmt 03100 390 470 550 630 716 790

A0 © 090 end | 160 2000 240 280 320 360400

b dmto o 3100 390 470 550 630 710 790
100 | end © 160 200 240 280 320 360°

400
. e mt o 320 400 480 560 640 7200 ‘300
90 AllSeismic : emd ° 200 250 300 350 400 460 510
. iDL 400 510 610 710 810 910 1010
100" All Seismic | end 250 310 370 440 500 560 620

. .nt_ . 500 620 750 870 1000 1120 1250
110. Al Seismic | end 300 380 450 330 600 680 760
: Lot 600 760 910 1060 1210 1360 1510

table continues

Note: All Seismic refers to all values of Aa and all magnitudes of grqund snow load.
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O Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)

Single-Section _ o _
Width Wind  Seismic Ground
ol Speed Aa  Snow Location : Length (ft)
Short Walls (mph) (psD) 40 50 60 70 80 90 100

Coastal| 801} All Setsmic end 170 220 260 3100 350 400 440
int 350 440 530 610 700 790 880

]
- _ 00| AllSeismic | end | 220 280 330 390 450 500 560
: int | 450 560 670 780 890 1000 1120
; ' |

100) Al Seismic .. end 230 340" 410- 480 550 620 650
int 550 690 830 960 1100 1240 1380
110] All Seismic end 330 420 3500 580 670 750 830

i : int 670 830 1000 1170 1330 1500 1670

O Required Horizontal Anchorage - Ah - Transverse Direction (1bs/ft)

Single-Section ) o
. 5 wind  ‘Seismic Ground _ . o
Width Speed -~ ‘Az  Snow Location Length (ft) - -
Short Walls (mph) (psf) = 40 50  60. 170 90 100
o Indand | 80].05-30] 0-100 | end 140 180 210 250 320 360
: _ int 280 360 430 500 640 720
40 080 end | 140 180 210 250 320 360
0 int 280 360 430 500 540 720
90 end | GISO° 490 12200 260 330 370
int 300, 380 450 520 670. 740
100 0 end : 3600 1200 240 280 2320, 360 400
: _j_int ' o640 20 800
90| All Seismic | end 370 T 410 460
ot im 730 820 910
1100{ All Seismic § end 4500 510 360
: - [oimt -900... 1020 1130
110] All Seismic | end 550 610 680
int- 1090 1230 1370
Coastal| 80|.05-.30 0-100 | end 320 360 400
| int 630 710 790
40 | 0-90 | end 320
: C o mt ) _630 T

; . 100 . end 3200 360

: 901 All Seismic end _
S . int 910 . 1010
1100 All Seismic | end 560 620
I 1120 1240
{110] Al Seismic | end - 680 750
o __int 1350 1510

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow laad.
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Required Horizontal Anchorage - Ah - Transverse Direction (lbs/ft) O
, . _ ' Single-Section
Wind  Seismic Ground

Speed Aa  Snow Location Length (ft) - Width
(mph) . (psf) 40 50 60 70 80 90 100 Short Walls
Inland : 80 All Seismic | end 110 130 160 190 220 240 270
S int 210 270 320 380 430 490 540
90T All Seismic | end 146 170 210 240 280 310 350
- int 280 350 420 480 550 620 690
1007 AllSeismic | end | 170 210 260 300 340 390 430
o i int ¢ 340 430 510 600 680 770 860
1107 Al Sefsmic | end 210 2600 310 360 410 470 520
- int 410 520 620 720 830 930 1040
Coastal. 80: Al Seismic | end 120 150 180 210. 240 270 300
L, int 240 300 360 420 480 540 600
90" All Seismic | end 150 190 230 270 310 340 380
. ] _imt ¢ 3100 380 460 530 610 690 760
100 AllSeismic . end | 190 240 280 330 380 420 470
o ' Cimt 380 470 570 660 - 750 850 940
‘110 AllSeismic | end | 230 290 340 400 460 510 570
- int | 460 570 680 800 910 1030 1140

i

Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft) 0

, : Single-Section
Wind  Seismic Ground

Speed  Aa  Snow Location Length (ft) Width
(mph) ~(psf) 40 50 60 70 80 90 100 Short Walls
Tnland & 80..05-30; 0-100 end .. 90 120 140 160 190 210 240
s it -190 230 - 280 330 380 430 470
40777080 end | 90 120 140 160 190 210 240

mt_ © 190 230 280 330 380 430 470

100" end - 100 <120 140 I70¢  OS00 220 240

: int 190 :240° :290; 340 380 #3080

90 All Seismic end 120 150 180 210 240 270 300

int . 240 300 360 430 480 550 610

100 Al Seismic end 150 180 2200 260 300 340 370
- it 300 370 450 520 600 670 750

110 All Seismic end 180 230 270 320 360 410 450
e int 360 450 540 640 730 820 910
Coastal 80  All Seismic end 100 130 160 180 210 240 260
o _ int 210 260 310 370 420 470 530

90  All Seismic end 130 170 200 230 270 3060 330
e int 270 330 400 470 540 600 670

100 All Seismic end 170 210 250 290 330 370 4I0
U int 330 410 500 380 660 740 830

110 All Seismic end 200 250 300 350 400 450 500

- int 400 500 600 700 800 900 1000

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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a Required Horizontal Anchorage - Ah ~ Transverse Direction (Ibs/ft)

Single-Section ) o
Wind  Seismic Ground

- Width Speed Aa  Snow Location _ Length (ft)
Short Walls (mph) - (psf) 40 50 60 70 80 90
’ Inland ‘ 80\.05~'.30 0-100 ¢ end | 80 130 150 170 190
| int 260 300 340
% 40 0-80 | end | 130 170
5 | int 00 340
i | 90 | end
1 ;o int
f 100 | end
’ int
i 90{ All Sexsmxc end
, int -
1100] = All Seismic end
'5_ b . int
110 All Seismic . ; end
L int
Coastal 80 05- 30 0-100 : end |
: L» ; int
. 40 ¢ 050 end
! int
i } 100 ¢ end
{ { iint
i 90| All Seismic | end
i N L int
[100] Al Seismic : end
! 1 imt
[T10] Al Seismic = end
- - im

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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Multi-Section C, E, I

Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)

T

- o Multi-Section
Wind  Seismic Ground _ s
Speed  Aa  Snow Location Length (f) Width
(mph) (psf) 40 50 60 70 80 90 100 - Short Walls
Inland | 80.05-20° 0-100 | end | 310 390 470 550 63C 710 790 '
© T30 7 070 ¢ end 310 390 470 550 630 710 790 =
' 80 ; end 20 550 630 el
90 end B90: BT
100 | end 4500 5500 630° 790 BI0 900 GPo-m—cme——— oo
C40 0-40 ! end
50 end
60 1 end
70 end
80 . end
90 end
: ! : 100 end
90 .05-.30; 0-100 | end
CoAG 0-70 : end
: 80 . end
90:: . end

| 100 | end .. 450
100 All Seismic ~end -

1110 Al Seismic | end -
Coastal - 80 05-.20. 0-100 |_end
: : 30 0-90 end

T ;100 end -
40 1050 ¢ end
60 end
70 end
30 end
90 i end
100 end

0 90:.05-300 0-100 : end .
A0 ' 0-80: " end

90 end : 460 570 68% 1790
100 end . 490 610 730, 850 960 1080 1200
(100 All Seismic end 540 680 20 950 1090 1230 1360
‘110~ All Seismic end 660 - 820 990 1150 1320 1480 1650

60. 1080, (1200

Note: All Seismic refers to ali values of Az and all magnitedes of ground snow load.
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1] | Required Horizontal Anchorage - Ah - TransverSe Direction (Ibs/ft)
Multi-Section ' : : -

Wind Séismic Ground

Width Speed  Aa  Snow Location Length (f0) _
Short Walls- (mph) (psh) 40 50 6070 80 90 100
Inland | 80{.05-.20: 0-100 end 280 350 420 490 560 630 700
_ . 307 0607 end . 280 350 560 630 700
~N _ ; 70 i end el T ; o
' _ P 80 : end
------------ - ' 90 end
_ : : | 100 | end
. [ 40 0-40 | end
] B | 501 end
’ i 60 | end
‘ ' 70 ¢ end
: 80 : end
i : 90 | end
L 100 ¢ end
1 90..05-.30 (-100 | end
; . 40 i 0-60: end
! 70 end
f 80 end
90 : end
. i 100 end
11001.05-.30¢ 0-100 end
: A0 0-80 . end
P 90 end
) i 100 end
_ . t1109}. All Seismic -i end
Coastal. 80,.05-.201 0100 | end |
v .30 0-80 | end
: 90 i end
i 100 end .
40 1 040 ¢ end
end
end
end
- end
end |
j.end ::
end
end
end
end - -

. e B - H end
100 All Seismic = ‘end
110 Al Seismic end :

Note: All Seismic refers to all values of 43 and uli magnitudes of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)

© Multi-Section

13

Width
Short Walls

i

table continues

Note: All Seismic refers to ail values of Aa and all magnitudes of g'roﬁnd"s'nnw toad.

B-&7

Wind  Seismic Ground
Speed Aa - Snow Location Length (ft)
{mph) (psf) 40 50 60 70 80
Inland . 80:.05-20: 0-100 ;| end 260 320 390 450 520 .
30 (30 end 320 390 450-. 520
60 | end 230. 390, 450
70 ¢ end - 360 430 490
80 : end 390 460 540
90 . end 420, 500 580
. 100 | end 450, 540 630.- 7T
40 0-40 | end 320 390 450
50 end 3% 470 540 620
60 : end 430 - 520 -600° 680
70 | end 480 570 660 750
80 | end 520 620 720 8%
90  end 560 670 780: 880 00!
o : 100 | end 600 720 830 950 150
90 .05-20 0-100 . end 410 490 3570 660 820
30 0-80 ¢ end 410 490 570 660
90 | end 420 500 580 660
100 - end 450 540 - 630 F10:
40 | 050 end 410 490 570 660
60 | end 430 520 600 6RO
70 | end 480 570 ' 660: 750:
80 end 520 . 620 7200 820
90 | end 560 670 780 880
i 100 © end 600 - 720 830 950
100 .05-30 0-100 | end | 510 610 710  BID
40 ¢« 070 emd 510 610 710 810
80 ¢ end 520 620 720 820
90 : -end | S60 - 670 780 880
100~ end. _ 600 720 830 950
110 All Seismic - end 610 730 860 980
Coastal 80 .05-20 0-100 . end 360 430 500 570
- 30 - 0-70 ¢ end 360 430 500 570
. 80 end 390 460 540 610
90 ¢ end 420 500 580 660
... 100 end 450 540 630 710
40 040 . end | 360 430 500 570
: 50  end 300 470 540 620
60 end 430 520 600 680
70 © end 480 570 660° 750
80 : end 520 620 7200 820
© 90 end | 560 670 780 880G - 1
. 100 end - 480 600 720 B30 930 1070 ‘1190,




1 Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)
Multi-Section

Wind  Seismic Ground

Width Speed  Aa  Snow Location Length () .
_ Short Walls (mph) (psf) 60 70 80 90 100
Coastal] 90].05-30. 0-100 | end 540 630 720 810 900
40 7 0-60 i end 720
' " 70 : end 750
- 80 : end
—————————————— . 90 | end )
' q 100 | end 830 o
. : 100{.05-.30. 0-100 | end 780 1i20
X - l ' A0 1 090 end 70 780 890 1000 1120
- - 100 | end 930 83y 1050 070 119l
110] Al Seismic | end 950 1080 1350
17 “Required Horizontal Anchorage - Ah - Transverse Direction (1bs/ft)
Multi-Section . o : ' ' '
. Wind  Seismic Ground . .
_ Width Speed - Az  Snow Location Length (ft)
Short Walls (mph) - (psD) 40 50 60 70 80 90 - 100
Inland | 80 | .05-20| 0-100 | end 100 130 150 180 210 230 260
: int | 200 260 310 360 420 470 520
N ; 30 070 | end 100 130 180 210 230 260
S 1 int ' 360 420 470 520
_——— P - : ' 80 ! end G 180 210 230 260
S int 360 420 470 520
: 90 end: 200 1220° 250 (280
; N int ) . 390G 500 560
' F 100 ¢ end 210
int 420
40 | 040 end 180
! int 360
| 507 end q80
: :int B
i 60 | end 200
: ! int 410
70 | end 220
int B350
80 ! end- 240
int 490
90" “end 260
int 530
100 © end 280
int 480 560

~table continues

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft) 1]

_ o Multi-Section
Wind  Seismic Ground e
Speed Az Snow Location Length (ft) Width
(mph) (psf) 40 50 60 70 80 90 100 Short Walls

Inland ; 90:.05-30: 0-100 end 130 170 200 230 270 300 . 330
: int 270 330 400 470
40 0-70= end 130 170 200 230 L~
©oint 270 470
80 | end A0 240 - —— P - =
int E
90 end
int i
100 end :
Lo -int
100 All Seismic end
. int
:110;  All Seismic - end
) o int
- . Coastal: 80 .05-.20: 0-100 | end
L int .
300 090 - end
int
100 end
- int
40 0-50 : end
int.:
60 i end
int
70 : end
int
80 ¢ end
int
90.; end
int
100 end

i : int

.0 90;.05-30 0-100 | end
. int
40 1 0-80 end
oo
90 | end
: I - 48D 360 &
100 All Seismic | end 270 320
' LIt 540 040

‘1107 All Seismic ~ end 220370 77380380
3 Lot 440 550 660 770

Note: All Seismic refers to all values of Aa and all magnifudes of ground snow load.
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Multi-Section
Width
Short Walls

Required Horizontal Anchorage - Ah - Transverse Direction (ibs/ft)

Wind  Seismic Ground
Speed Aa  Snow Location Length (ft)
(mph) (psf) 40 50 60 70 80 90 100
. Inland : 80 |.05-20; 0-100 | end 90 120 140 160 190 210 230
int 180 230 370 420 470
30 0-60 | end 90 120 190 210 230
: ' int 180 - 230 370 420 470
70 | end 160 : 1230
int
80 end
int
90 end
int
160 end
int Y
405 0401 end 120
int 180 230
50 | end 110 330
int 21
60 end
' int:
70 ¢ end
int
20 end
int
S0 end.
int
100 end i i )
- ing 220 @by 480 500
90 |.05-30: 0-100 : end 120 150 180
int 240 300 360
40 0-60.1 end 120 150 180
) mt
70 end
int
80 end -
int
90 end
int
100 end
int

B-70

Note: Ali Seismic refers to all vaiuves of Az and all magnitude§ of ground snow load.




Required Horizontal Anchorage - Ah - Transverse Direction (lbs/ft)

Multi-Section
Width
Short Walls

Wind  Seismic Ground
Speed Aa - Snow Location Length {ft) N
_ (mph) . (psf)-. 40 50 60 70 80 90 100
Inland :100:.05-30: 0-100 | end | 150° 180 '220 260 290 330 - 370
: int : 290 370 440 510 390 660 740
- 40 0-80: end : 150 180 ' 200 330 370
: ©oint 370 500
90 | -end ' 250
: int 490
100 end
: : int
‘110:  All Seismic end
; . : int
~ Coastal - 80:.05-20: 0-100 | end
g int
30. ¢ 0-80 ¢ end
L . int
90 i end
int
100 ¢ end-
40 0-40 end 230 260
) int 460 320
50 ‘end 230 260
“ol o imt 46 5
60 end 260 2
imt O
70 end !
. ini
80 end
. - ¢ int
90 ;- end
ooint
100 ! end
: .\
. 90 .05-30; 0-100 | end
- L m

i dme o 260
end 140

1s0] 190 220
int - ¢ 3000 37

“end | 150

100 end 166 200
100 AliSeismic : end : 160 200
. int 320 410

110 Al Seismic | end 200 250
-  int 390 490

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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17 Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)
Multi-Section

Wind  Seismic Ground

Width Speed Az Snow Location Length ()
Short Walls (mph) (psf) 40 50 60. 70 80
Inland | 80 [.05-.20: 0-100 | end 80 110 130 150 . 170
b : int 170 210 260 300 340
| .30 0-50 | end 80 110 130 170
| i . int 170
- 60 : end 00
: [ int
. : 70 ¢ end
o : int
) | 80} : end
| Y int
90 ¢ end
" int -~
100 end
| 40 0-40 | end 80 110.
: int 170 210
50 end i
Pimt
60 i end .
int
70 end
S int
80 : end.
R ' int
: 90 end
int
100 . end
' int
90 .05-20: 0-100 | end
. int
©30 0 0-80 ) end
< int
9¢ ¢ end
100 | end '
40 ¢ 0-50 : -end
i int
60 end
int |
707 end |
80 : end
ooant
end
mt L 3C
end

320 400 480

table continues

Note: All Seismic refers to all values of Aa and al} magnitudes of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)

Wind  Seistmic Ground

Length ()

Speed Az Snow Location _
{mph) : {psf) 40 50 60. 70 80 90 100
. Inland :100:.05-30¢ 0-100 | end 130 170, 200 240 - 270 300 . 340
S int 270 340 400 470 540 610 670
: .40 0-70 | end 130 170 200 240 270 300 340
P B int 470 670
80 | end ; 340
. iime
90 end
1 int
100 © end
s ; int
110: - All Seismic’ © end
P int
Coastal: 80..05-.20! 0-100 : end
L . int
230 ¢ 0-60 end
: int |
707 end
i int
80 ; end
o int
207 end
' int
100 1 end
- . int
S..40 i 040 | end
50 end
-~ int
60  end
. - int
70 end
: ) int. ¢
: 80.; end 0:
b nt 0:
90 ¢ end
N Wl 220 580 660 730
_ 100 0. 0 280 360 400
i " Lne 13200 400 48O . 560 10 990,
- 90..05-30 0-100 | end 120 150 180 210 270 300
Co it 240 3000 360 420 480 540 600

table continues

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow foad.
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1 Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)
Multi-Section

Wid Wind  Seismic Ground '
-Width Speed Aa  Snmow Location o Length (ft}
Short Walls ~ (mph) (psf) 40 S0 60 70 S0 90 100
Coastal 90 A0 0 060 : end 120 150 180 210 240 270 300
: £ int | 240 360 540
: 70 | end 30 190 280
| T im | 260 380
! 80 . end . 210
E . int
; 90 | end
1 L int
100 ; end L6l
i : Point 220
1100:.05-.30 0-100 : end 150
' : int 300
1 40 090 cnd ;150
oo int | 300
B 100 end | 160
_ 5 int i 320
1110 - All Seismic- . end 180

int 360 450 540 630 720 810 900

' G:I ' “ Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)
Multi-Section . ' ' : o :

Wind Seistnic Ground

Width Speed Aa’  Snow Location . Length (ft) -
Short Walis (mph) (psf) . 40 50 60 .70 80 90 100
Inland | 80 05-20 0-100 = end | 60 80 . 90 110 120 140 150
R ~ int’ | 120 150 180 210 250 280 310
<1 300 070 end T 60 80 - 90 110 120 140 150
' L imt - ‘120 150 180 210 :
80 end T 60 180 & 110

i '_ o im 180 16D
: © 90 end | 70 80

__fnt - @ﬁ‘i}_ A
100 end © 70 80
Jnt o 150 380 1220

table continues

Note: All Seismic refers to all values of Aaand afl _mégnitudes of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (lbs/ft)

Multi-Section
* Width
Short Walls

Wind  Seismic Ground
Speed Aa - Snow Location Length (ft)
{mph) (psf) 40 50 60 70 80 50
inland | 80: .40 0. end 60 8- S0 110 120 -
: it ] 180 250
50 end 330
n int. 250,
60 ¢ end.
int
700 end
c int
80 ! end
i int
90 ;" end
2 {imt
100 ;| end
i it
: 90:.05-30: 0-100 : . end
C ? (_int
" 40 @ 070 : end
: Cint
80 @ end
S int
90 | end
int
100 : end
: - : int
7100 All Seismic end- .
: : int’ 200 250 300 - 350 400 440 . 490
1110°  All Seismic end 120 150 180 210 240 270 300
L - int 240 300 360 420 480 540 600
Coastal: 80..05-.20; 0-100  end 70 S0 100 120 140 150 170
D int 140 - 170 210 240 280 310 340
- 307 090 end - 70 9. 100 120 140 150 170
e ' int ¢ 140 170 210 240 280 310 340
100 end 70 500 10 1830 140 160 1807
int 150 180: 220, 250, 290 320, 360
© .40 . 0-50 end 70 90 . 100 120 140 150 170
im0 140170 210 240 280 310 340
60  end 70 80 116 1200 400 160 (170
Cimt 140 180 210 250 280 310 350:
70  end 80 100 120 130 150 1707 190
o int 160, 150 230 . 270 310 340 380
80  end 8: 1ip: . 130 150 130 1%0 210
it 170 210 250 290 330 370 410
90  end 90 1100 3407 1ol <180 2000 2200
it 180230 . 230 320 360  400; 450
100 end 100 120, 150 170 1807 2267 240
int 200, 240 290 340, 390 430 480

table continues

Note: All Seismic refers to ail values of Aa and all magnitudes of ground snow load.
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1 Required Horizontal Anchorage - Ah - Transverse Direction (1bs/ft)
Multi-Section

Wind  Seismic Ground

Width Speed Az  Snow Location . Length (ft) .
Short Walls (mph) (psD 40 50 60 70 80 90
' Coastal| 90].05-301 0-100 | end 90 110 130 150 180 200
' int .| 180 220 260 310 350
40777080 | end 90 110 130 150

int 310
90 . end 150,
int
100 : end 120 B0
int 240 290

2200 o
100 ~ All Seismic end 110 1400 160 190

. int 220 270 330 380 540
1107 Al Seismic - end 130 160- 200 230 330
: int 260 330 400 460 590 660
1] Required Horizontal Anchotage - Ah - Transverse Direction (Ibs/ft)
Maulti-Section _ _ ‘
. Wind  Seismic Ground ) '
Width . Speed  Aa Snow Location © Length(f)
Short Walls (mph) (psf) 40 S0 60 .70 80 90 100
Inland |-80 {.05-20; 0-100 | end | 50 70 80 100 110 120 140
: int 110 140 - 160 190 220 250 280
30 . 060 end : 56 70 80 100 110 120 140
int 110 140 160 190 220 250 280
70 . end B0 : H30
-- . int e 4
80 end
int
90 ;. end
int
100 end
L . ¢ int
40 0-40 end
. int
50 end
60 end
) int
70 end
) int
80 end
: int
90 end
int -
100 ¢ end 060 ) BE 10
190 |.05-20 0-100 ; end 90 140 160
N int 140 180 210 250 290 320 360

table continues

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)

s

Wind  Seismic Ground
Speed Aa  Snow Location Length (ff)
{mph) (psf) . 40 50 60 70 80 90 100
" Inland : 90. 30.: 090 end 70 90 110 130 140 160 180
: int 140 250 290 . 320
100 | end priol 130° 140 160
C int 400 250 290 320
40 0-60 : end 70 136 140 ° 160
- int 140 180 250 250 320
700 end : 80 06 aA50 ;
- it
80 end
. int
90 | end
int
100 end
. int D280 330
‘1001.05-30, 0-100 : end 110 130 150
: ‘ int 180. 220 260 310
40 & 0-80 ! end 9 . 110 130 150
' int 180 220 260
90 ; end 20 440 180
int 220 :
100 : end 320,
P L int
1110: All Seismic end
L - int
Coastal . 80..05-20! 0-100 : end
: o imi
:..30 0 0-70 ;. end
: int
80. end
int
90 end
1. cint
100 . end
Lot
40 7 040 end
: Poimt
50 : end
60 end. .
707 ‘end
80 end
©oint
90 end
100 ¢ end
it ¢

“table continues

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow Joad.
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13 Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)
Multi-Section ) o ’
Width Wind  Seismic Ground _
! Speed  Aa  Smow Location " Length (f9)
_Short Walls (mph) (s~ 40 50 60 70 80 90 100
Coastal| 90].05-30; 0-100 | end 8 100 120 140 160 180 200
- int 160 200 .240 280 320 350 390
40070 “end 80 100 120 140 160 180 200
int | 160 _ 200 240 350. 390
80 | end | 80, (100 120 180 20
) int 250
90 : end 130 ¢
int 270
100 end 140
' int 290

{100 AllSeismic | end | 100 120 150
IR - int. | 190 240 290
[110] AllSeismic | end . 120 150 180
int .| 240 290 350 410 470 530 590

1 | Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)
Multi-Section o _
. Wind  Seismic Ground .
Width  Speed  Aa  Snow Location Length (ft)
Short Walls ' {mph) - (psD). - 40 50 60 70 80 - 90 100
" Intand |80 :.05-20: 0100 | end | 50 60 8 90 100 110 130
, . Cint 100 130 150 180 200 230 260
30 ¢ 050 end 50 60 80 90 100 110 130
’ . int -
60 end
int
70 i end
int
80 .. end
I
90 ¢ end
int
1001 end
: . int
407 040 | end
' int 200
50 ¢ end - 120
int 250
60 end 30
int ¢ v
701 end 350
int ..Z‘.‘- ...
80 end i
int 3
90 : end o1
i imt | G180 220
100 : end 00 ; 1190
int | :190 30. 380

. table cont;fnu_es )

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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Required Horizontal Anchorage - Ah - Transverse Direction (Ibs/ft)

Wind  Seismic Ground S
Speed As . Snow Location Length (ft)

Multi-Section
 Width
~ Short Walls -

{(mph) - (psf) 40 50 60 70 80 20 160
Infand @ 90:.05-.201 0-100 : end 106 110 136 150
: G int 200 230 260
30 0-8C ; end = 106 110 130
- int :
90 ¢ end
hoint
100 © end -
: : i int
40 0-50 ¢ end
= ¢ ot
T 60 ¢ end
B Cim
70 end
) int
80 . end
G int
90 end
- Lot
100: end -
. int
100 .05-.30. 0-100 | end
i ) int
A0 ¢ 0-70:  end
C b nr
- 80! end
90 end |
int . ¢
100 | end
o : . int
110 . All Seismic end
. . ) int
Coastal * 80 .05-.20:. 0-100 : end
' - oo e
30 0 070 ¢ end
P int
80.; end
90 : end
. int_ W
100 : end 1o

table continues

Note: All Seismic refers to all values of Aa and all magnitudes of ground snow load.
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O Required Horizontal Anchorage - Ah - Transverse Direction (1bs/ft)
Multi-Section ) o
Wind  Seismic Ground

Width . .
Speed Aa  Smow Location Length (ft)
Short Walls (mph) {psh . 40 50 60 70

Coastali 801 40 0 end 60 90 100
o | L mt : 110 170 _ 200
Lo T 507 end | W0 80 10
o imt 130 490 220
Do 60 end : 0O
| it 40
P 70 ; end 80
i ! . int !
. I 80 : end
P . int
‘ i ' 90 : end
: : . int
100 = end
. : : ©oint
90,.05-20 0-100 ° end
; o ] int
T30 090, end
' int.
100 end ;| % 1107
. imt ;%0 180 220 250
40 060 emd . 70 90 110 130
int 140 180 220 250
70  end ; 80 400 110 30
int 230 260
80 end . 20 340
| 250 2%
90 . end | 130 160
int ¢ 270 310
| 100 end ! 340 1170
- int - 250 330
1100 .05-30 0-100: " end - 130 160 _
b int 270 310 360 400 450
o .40 0-90 end 1300 160 180 200 220
' i 270 310 360 400 450
100 - end 146 170 4180 210 240
S im0 190 240 290 330 380 430 _470
110 All Seismic end - ¢ 160 190 220 240 270
. int © 320 380 430 490 - 540

Note: All Seismic refers to all values of Aa and al} magnitudes of ground snow load. -
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Part 4 )
Required Horizontal Anchorage - Ah - Longitudinal Direction

Single-Section C, E, I

Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft) O
. - Single-Section
Seismic Ground -~ Wind Length Width
Az - Snow Speed : (ia)
(psf) (mph) 40 50 60 70

©.05-.10° 0-100 |Inland 80 34 27 23 20
S 90: 43 35 29 25

' 100: 54 43 36 31
1100 65 32 43 37.

Coastal 80: 38 30 25 22
: - 90 48 38 32 27
100 59 47 39 - 34

110 71 57 48 41

.15 . 0-40 |Inland 80 34 27 23 20
i 90 43 35 29 25

100 54 43 36 31
{ 110 65 52 43 37
tCoastal {0 - 38 30 25 22
90 48 38 32 27
100 39 47 39 34

' 110 71 357 48 - 41
50 |Inland 80 36 36 35 35

9 43 36 - 3% 35
100 54 43 36 35
116 65 52 43 37
Coastal 80 38 36 35 35
90 48 38 B35 35
100 59 47 39 35
110 71 57 48 4l
60 {Intand 80 40 39 39 39
9 43 39 39 B9

100 54 43 38 39

_ S I0 65 52 43 39
Coastal 80 40 39 35 39
- 90 48 39 39 39
100 59 47 39 39

o 1o 71 ST - 48 41
70 |Inland 80-90 43 43 43 43
100 354 43 43 43
- 110 65 52 43 43
Coastal 80 43 43 43 43
: 90 48 43 43 43
100 39 47 43 43
Ho 71 57 48 43 43 4

table continues
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O

Single-Section
- Width

Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

Seismic Ground

Aa. Snow

Wind
Speed

(psf) (mph)

Length
()

15

80 Inland

80-90
100
‘110

Coastal

80
50

100
110

90 iInland

80-90
100
110

Coastal

80-90
100
110

100 | Inland

80-100
110

Coastal -

80-90
100

110}

20

- 80
50
100
110

20
90

100
110

50 !Inland

80-90
100
110

Coastal

80-90
100
110

59 48
71 57

60 Iniand

80-90

100
110!

54 52
65 52

Coastal

80-90
100
110

53 is2
59 152
71 57

70" Tnland

80-100
110

65 57

‘Coastal

80-90.

100
110

5857
59 57
7157

B-82
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Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

O

- Single-Section
“Width

o

Seismic Ground . Wind - Length
Aa  Snow Speed
{psf) (mph) 40 50 60
©.20 ¢ 80 |Inland 80-100, 62 62 62
110 62
Coastal 80-100
3 110
90 |Inland 80-110
Coastal 80-100
110
100 All Wind
30 0-40 |Imland ‘80
; 90
i 100
\‘ 110
‘Coastal 80
90
100
110
50 ' All Wind

60 |  All Wind

70 All Wind
80 Al Wind
90 All Wind
. 100 All Wind
Bty 0-40 |Inland . 80-90:
| i 100
110
Coastal 80
90
i 100
50 All Wind :
. 70 AllWind | LIS
. 80 All Wind B 4: 2
90 Allwind | 135 134 133
100 - AlWind . 144 2447 430 143 142 142
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O

Single-Section
Width

i

Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

Seismic Ground Wind Length
Aa Snow Speed (ft)
(psf) (mph) 40 50 60 70 80 90 100
©.05-.10: 0-100 :Inland 80 41 33 27 23 20 18 16
: 90 52 41 35 30 26 23 21
100 64 51 43 = 37 32 28 26
110 77 62 52 44 36 34 3]
Coastal . 80 45 36 30 26 23 20 18
90 57 46 - -38 ° 33 29 25 23
100 71 56 47 40 35 31 28
110 85 68 57 49 43 3% 34
.15 0-40 :Inland 80 41 33 27 23 20 #H9Y 9
) : 90 52 41 35 30 26 23 21
100 64 51 43 37 32 28 26
110 77 62 52 44 39 34 31
Coastal 80 45 36 30 26 23 20 19
: 90, 57 46 38 33 29 25 23
100
110
50 :Inland 80 M3
90
100
o 110
Coastal 80
- 90
100
' 110:
60 :Inland 807
90
100
110
Coastal 80
90
100
70 iInland 80
' a0
100
110:
Coastal 80: 4
90 49
100, 71 56
110 85 68

B-§4

table continues




Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft) 1 _
o _ ‘Single-Section
Seismic Ground Wind Length . ) Width

Aa  Snow Speed (ft)

_(psD (mph) ' 5 70

A5 0 80 |Inland - 80-90¢ 54 54 53 53

100

‘ 110

- iCoastal 80

- 80

100

110

90 |Intand  80-90

: 100

110

Coastal 80-90

100

- ' 110
100 |Inland ~ 80-90

a . 100

110

Coastal = 80-90

' 1001
20 ¢ 0-40 " |Inland 80

' 90

100

110
E1V

Coastal 801

' 90!
100: -
. 110:
i 50 |Inmland  80-90
-~ 100:
. 110:
Coastal -~ 80!

| 90
100
_ - 110
60 .inland  80-90:
100°
: 110
Coastal 8090 - -
100
110:
70 Inland 80-100:
oo 1100 77 %6,
Coastal 80-90: 66 66
' 1000 71 66
110: B85 68

table continues
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M Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)
Single-Section
. Width Seismic Ground _Wind_ Length

. - Aa  Snow Speed : (ft)

{psf) _{mph) 60 70
20 . 80 |Inland 80-100; 72 74 HI 71
110 1
Coastal 80-100!
110
90 iInland - 80-110

Coastal 80-100
: 110
100 Inland 80-110
Coastal 80-100
: 110
30 | 0-40 iInland . 80
: 90
100
110
Coastal 80
- 1008
110
50 :Inland . 80O-110
- iCoastal 80-100
: 110
60 All Wind
it All Wind
80 . -All Wind
90 . All Wind
. : 100 ¢ All Wind »
- .40 0-40 :Iniand 80-90: 353
i 110
Coastal - 30
90/
100
110
50 All Wind
60 - AHl Wind
10 All Wind
. 80 All Wind

90 | Allwind
100 All Wind

B-86




Required Horizontal Anchorage - Ah - Longitudinal Direction (1bs/ft)

table continues

B-87

Seismic Ground Wind Length
Aa  Snow Speed (ft)
_ {psf) (mph) 40 50 60 70 80 90 100
.05-.10; 0-100 {Inland 80: 47 38 32 .27 24 21 19
: S0 60 48 40 34 30 27 24
100: 74 59 49 42 37 33 30
1100 89 72 60 51 45 40 36
Coastal 80: 52 42 35 30 26 23 21
90: 66 53 44 38 33 29 26
100: 82 65 54 47 4] 36 33
: 110 99 79 66 56 49 4 39
5 0-40 |{Inland 80: 47 38 32 27 24 2% 21
90: 60 48 40 34 30 27 24
100: 74 59 49 42 37 33 30
. 1100 89 72 60 51 435 40 36
| Coastal 80 52 42 35 30 26 23 21
| 90. 66 53 .44 38 33 29 26
| 100 8 65 54
| 110- .99 79 . 66
50 |Inland 80 47 46 @
: 90 60 48 46
100 74 59 49
- 110 8 72 60
{ Coastal 80 52 46 46
9 66 33 46
100 82 65 54
L 110 99 79 66
60 |Inland 80 51 S Bi
9 60 51 81
| 100 74 59 51
. . M0 89 72 60
| Coastal 80 52 51 51
: - 90 66 53 ST
100 82 65 54
110 99 79 66
70 |Inland g0 56 56 36
‘ 90 60 56, 56
100 74 59 56
3 110 89 72 60
i Coastal 80 56 S6° 56,
f 90 66 56 B6
10w 82 65 56
1o 99 79 66

O

Single-Section
Width




A Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)
Single-Section
Width Seismic Ground ‘Wind Length

Aa  Snow Speed
(psf) - (mph) 40
15 | 80 | Inland 80907 6L
. 1000 74
110, 89
Coastal 80] &1

[

9 66
100, 82
a 1100 99
90 intand 8090 66
a 100; 74
1100 89

Coastal  80-90  i6¢
100 82

110. 99

100 |inland 8090 71
: 100 74

. 110 89
Coastal 80-90 i7i-
é 1000 82

- 110: 99
20 - 0-40 |Inland 30 47
' 90 60
160: 74

110 89

i Coastal 80. 52
P 90 66
100 82
1100 99
50 Inland = 80-90 62
S 100 74 61
. iCoastal 80 62 61
- 90 66
100, 82
o e e 110 99 T
60 Inland  80-50: 68
5 1000 74

1101 89 72
‘Coastal  80-907 168
f 1007 82
I 110! 99 7
70 Inland 80-100: 75 °
o L 110, 89 74 7

table continues
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Required Horizontal Ariéhorage - Ah - Longitudinal Direction (Tbs/ft) |

O

= Single-Section
Seismic Ground Wind Length - Width
Aa Snow . .Speed- ' (ft)
~_(ps) (mph) 40 50 60 70
20 80 |Inland 80-100/ B1 81 81
1100 - 89 81 81
Coastal  80-90:  B1: 81 81
100, 82 81 81
110 99 81 8]
90 |Inland 80-100' 8§ 87 87
110 8% - 87 &7
Coastal 80-100! 88, 87 &7
1100 99 87 87
100 |Inland -80-110, 94: 94 93
Coastal 80-100: 94 94 63
, 110, 99 94 93
30 | 040 |Inland 800 47 44 43
: . %0 60 48 43
L1000 74 59 49
1100 89 72 60
Coastal . 80! 52.. 44 43
© 90, 66 53 - 44
100:. 82 65 54
110; .99 79 66
50 |Inland 80-110i- 935 92 52
Coastal 80-100; 937 92 92
110, 95 %2 92 51 3
60 |  All Wind 103 - 102 - 101 1010 °
70 | -All Wind 412 112 1t 111 - 10
80 ~ All Wind 422 121 121 1200 120 120
90 | _ AllWind G132 0131 130 1300 130 130
00100 | All'Wind 141 141 - 140 140 140 130
40 - 0-40 !Iniand 80: 59 58 58 57 57 56
: 90: 60 58 58 57 57 56
1000 74 59 58 57 57 56
oo 110089 72 60 57 570 56
Coastal - 80 59 58 58 57 570 56
9, 66 58 58 57 57 56
1000 82 65 58 57 57 356
i 110099 79 66 57 37 56 56
_____ 50 1 AN'Wind 124 123 122 122 121 121 121
60 |  All Wind 137 136 - 135 135 134 134 134
10 All Wind 150 149 148 148 147 147 147
80 | ~Alwind ' 163 162 161 161 160 160 ‘160
90 Allwind - 176 175 174 173 173 173 173
100 All Wind 189 188 187 186 186 186
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Multi-Section C, E, I

- .[[I33 | Required Horizontal Anchorage - Ah - Longitudinal Direction (ibs/ft)
Multi-Section Sismic Ground - Wind : Length :
3 €1snIc Ourlk 1 : = (]
Width Aa  Smew . Speed (£t
F- (mph) - 40 50 - 60 70 80 90 _100

05-10; 0-i¢. Inland -~ 80, 82 66 55 47 41 37 .33
' 90: 104 83 70- 60 @ 52 46 42

100; 129 103. -8 74 64 57 51

110; 156 125 . 104 8 78 - 69 62

Coastal 8: 91 73 61 52 45 40 36
' 90: I15 92 77 66 57 51 46

100: 142 114 95 81 71 63 57

o 110: 172 137 114 98 86 76 69
A5 | 0-40 (Inland . 80 82 66 55 47 41 37 33
' 90: 104 8 70 60 52 46 42

100: 129 103 86 74 64 57 351
- 110: 156 125 104 B89 78 69 62
-Coastal B0, 91 73 61 52 45 40 36
. 90: 115 92- 77 ----66-- 57 51 46
100 142. 114 95 gl .71 63 57
1100 172 137 114

50 Timd 80, 82 70

90! 104 83
100 129 103

1100 156 125 -
Coastal 80 91 73
- - 90 115 92
100 142 = 114
1100 172 137
60 ' Inland - 807 82 F7
S 90° 104 83
1000 129 103

| 110 156 125

' Coastal 80, 91 I 17

P 90 115 92
100: 142 114

1 110803720 137
70 ‘Inland = 80 85 85
' 90 ‘104 . 85
© 1000 129 - 103
110; 156 125
Coastal 80: 91 8%
90, 115 = 92
100; 142 114
1100 172 137

table coﬁtim_.tes
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Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

Seismic Ground
Aa Snow

{psh)

Wind
Speed
(mph)

Length
- {ft

17

-Multi-Section

15 . 80

Inland

80
30
100
110

Coastal

. 100

80
90

110

90

Tnland

110

30
90
100

Coastal

80
90
100
110:

100

Inland . 80-90) 2107 7106

- 100

Coastal

30 0.40

Inland .

Coastal

Inland

Comsir ™

60

Inland 80-90; 104 2

Gt

100 142 114

110172 137

00, 115 103

table continues
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Width




17
Mulii-Section
Width

Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

Seismic Ground
Aa  Snow

(psf)

© 'Wind
Speed
(inph) _40

Length

)
50 600 70

80 S0 . 100

.20 70

Inland

- 80-90
160
110

Coastal .

80
90
100
110

s 912

80

Inland

80-90, i
100
110

‘Coastal

80-90
100
110

90

80-100

110

TR0-90/ 7133
100

‘110

100 |

- 80-100; {143 R
1100156 . ¢

80-100
110

LW
(]
=
S
=]

80
90

100¢
110

Coastal

80
90
1007
110!

50

Inland

80-100, 141 140

100

Coastal

80-90
- 100
110

)

Inland

. ..80-110
Coastal

80-1001 156
1100 1T

70 Inland 80-110 169
Coastal 80-100 169

' 110 169

80 “AllWind
90 All'Wind Hog
100 AlWind | 214 1213

B-92
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‘Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft) '

Seismic Ground Wind Length
Aa  Snow Speed

———

3
Malti-Section
Width

(psf) _(mph)
401 0-40 |Inland 80
o 90
- 100
110
Coastal " 80
00
100
110!
50 AllWind
60 All Wind
70 All Wind-
80 All Wind
90 - All Wind
100 All Wind

Required Horizontal Anchorage - Ah - Longitudinal Direction (lbs/ft)

Seismic Ground Wind : Length

Aa Snow: Speed - (ft) .
{psf) (mph) 40 50 60 .70 80 90

aa)
Multi-Section
Width

05-10 0-100 |Intand .. 807 100 . 80 67 57 50 44
) N 00! 127 101 B4 72 8T 36
S 1000156 125 104 89 78 69
- 110! 189 151 126 108 . 94 84

Coastal 80, 110 88 73 63 55 49
90! 139 -112 93 80 70 62
1000172 138 115 98 8 77

110 208 167 139 119 . 104 93

.15 1 0-40 /Inland 80 100 8 67 57 50 44
i o 90! 127 101 8 72 63 56

100: 156 125 104 8 78 69
110! 189 - 151 ' 84

- {Coastal 80: 110. 88 49

_ : 90 139 112 62

i : i00- 172 138 77

s 110; 208 - 167
50 - iInland 801 100 - 81
5 90: 127 101

100: 156- 123 !

110,189 151 126

Coastal 80 110 88 B0

907 139 112

100: 172 138

110: 208 167

table continues
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Ei:l Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)
Muiti-Section Seismnic Ground Wind Eength
- SEeIsinic Oun has( T
Width Aa  Snow  Speed L ®
(psf) (mph)
15 60 :Inland 80
90
100
110
Coastal 80
90
100
L 110:.
70- !Inland 80
' . 90
100
110
Coastal 80
: - 90
100
: 110
80 Inland . 80 HOT,
90!
100
: _ 110!
Coastal 80:
90
100
110:
90 :Inland 80 H15 TIS
90:.
100
: 110
- Coastal 80 1S,
) 90:
100
1107 208
80: ;124
90; -
100
110
Coastal C 80 H24
' 90
100: -
110

100 Inland

table continues
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Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft) l:l:]
Multi-Section -

Seismic Ground Wind . Length _ “Width
Aa  Snow Speed (ft) Ak
(psf) (mph) 40 50 60 - 70 80

20 | 0-40 |Inland 80 100 80 67 57 50
L 90; 127 101 84 72 63
. 1000 156 125 104 89 78
110. 189 151 126 108 94
Coastal 80, 110 88 73 63 55 49, @9
- 90! 139 112 93 8 70 62 56
100) 172 0138 115 98 8 77 69
: 110; 208 167 139
50 |inland 80 108 107 107
_ 90: 127 107 107
100 156 - 125 107
110i 189 - 151 126 10
Coastal g80: 110 . 107 107
90 139 112 107
100 172 138 115
» 110: 208 " 167. 5139
60 |Inland -  80] I20: 119 118
i 90; 127 119 118
100; 156 125 118
1100 189 15t 126
Coastal 80! 120 119 118
90 139 119 118
10001720 138 118
: 1100 208 167 139 .
70 |Inland = - 8090 -431- 130 129
100; 156 130 129
110; "189 151 129
Coastal 80! 131- 130 129
- 90 139 130. 129
1000 172 138 . 129
: 110: 208 167 139
80 |Inland 80-90 142 141 141
100, 156 = 141 141
o 2100189151 141
Coastal - 80-90; 142 141 141
‘100 172, 141 141
1105 208 167 141
90 |Inland  80-90] 154 153 152
- 100 . 156 153 152

i . 1100189153 152

|Coastal - 80-90! 154 153 152 151 45T

- 100 172 153 152 1582 1510 “151 15}

L1100 208 167 1520 152 151 151 451
table continues :
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1T Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)
Multi-Section _

- Width Seismic Ground = Wind Length -
Aa  Snow " Speed

(psf) _ (mph)
.20 100 iInland = 80-100
- ' ~ 110
Coastal  80-90
100
? 110
30 0-40 :Inland 80
90
100
110
Coastal 80
' 90
100
: . 110
50" iInfand 80-100
: 110
'Coastal - 80-90 163
.. 100
. 110
60 Inland 80-1007 18D
o - 110
:Coastal 80-100, 1
' 110
70  ilpland  §0-110

Coastal 80-100 = 718
110! -

80 : All Wind
90 All Wind
-i7100 All Wind
40 | 040 ‘Inland - 80
: 90
100} -
110
Coastal 80
90!
100

110

All Wind
......... All Wind [ 236 235 23
All Wind 50 1259 258 257 257 256
All Wind 3 281 280 280 279 279
All Wind 304 303 302 302 301

CAIWind | 330 328 327 326 325 324 34
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Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

13

Multi-Section
Width

‘table continues

B-97

Seismic Ground Wind Length
Aa Snow Speed R i3]
_ {psf) (mph) 40 50 60 70 80 90
-.05-.10: 0-100 |Inland : = 80: 117 94 78 - 67 58 52
: 90; 148 118 99 85 74 66
100 183 146 122 104 91 81
110 221 177 147 126 111 98
Coastal 80: 129 103 8 74 64 57
90 163 131 109 93 8 73
100: 202 161 134 115 101 90
: : 110 244 195 163 139 122 108
.15 0-40 |Inland 80! 117 94 78 67 58 52
: s - 90, 148 118 99 85 74 66
100] 183 146 122
110; 221 177 147
Coastal 80 129 103 86
3 90 163 131 109
100: 202 161 134
.- 1100 244 195 163
50 |Inland 80: 117 94 9 - 1§
%0 148 118 99
1007 183 146 . 122
110° 221 177 - 147
Coastal 801 129. 103 91, 6
90! 163 . 131 109
100, 202 161 134
110: 244 195 163
60 |Intand .= 80 117 101 100 i 99
90. 148 118 100 99:
100 183 146 122 99
1100 221 177 147 9
Coastal ~  80: 129 103 -1060 ¥ 99
S 90- 163 131 109 99.
1007 202 161 134 99:
oo 1107 244 195 163 139 108 99
70. |Inland 80 117 111 110 109! 109 109
90 148 118 110 9 109
© 1000 183 146 122 109 1
L JA100 221 0 177 0 147 0 1260 111 309 1109
i Coastal 80: 129 “I1T, HO 189 109 109 109
% T 90: 163 131 <110, 109 109 (109 109
100; 202 161 134 115 109 109 109
110:.244 195 163 139 122 109 ‘i09




1 Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)
Multi-Section o ]
Width Seismic Ground _Wind ) Lengﬂ'l
Aa  Snow Speed (ft)
(psf) (mph) 60 70
.15 780 Inland 80 20 [119.
: ' 90
100
110
i Coastal 80
%0
100
' 110
80 Inland 80
o 90
100
110
"Coastal 8¢ t131, 30
-9
100
110
100 :Inland 80 &
: o 90
100
110
Coastal 80
e 90

TN

10
o 110
20 | 0-4G |Inland 80"
- 100

110
Coastal 80!
]

100

, 5 110 - . O — - -
50 Tnland 80 1 121 1200 (120 119 19
90 121 121 1120 (120 119 119

100, 183 146 22 120 120 119 119

110 221177 147 126 120 119 119
Coastal 80) 1297 1121 121 120 1120 149 119

90:. 163. 131 121 120 7120 :119 ;3‘1'9
1000 202 161 134 120 120 119 119
110, 244 195 163 139 122 119 (119

table continues '
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Required Horizontal Anchorage - Ah - Longitudinal Direction (Ibs/ft)

17

Multi-Section

Width

Seismic Ground Wind Length
Aa  Spow Speed - (M)
(psh) (mph}
20 60 |Inland 80
C 90
100
110
Coastal - 80: 36 134
90
- 100
110
76 {Inland  80-90
-100
B 110
Coastal 80
' S0
100
110 -
80 |Inland  80-90: 161 :
100 (
- 110
Coastal 20
90
100
g 110
20 |Inland  80-20) 474 &
: 100
110
Coastal = 80-90! 174:
100. 202 173
! 110. 244 195
100 Inland 80-100: 187 186
Coastal 80-90. 187 186 1B
100i 202 ‘186 18
110: 244 195
30 0-40 |Inland 80: 117 94
90: 148 118
100: 183 146 A
Coastal 80: 129 103
90° 163 131 83 & :
1000 202 161 134 115 101 o0 B2
. llo 244 195 163 139 122 108 98
50 |Inland 80-100 184 182 181 180 ‘180 179 179
. 1100 221 182 181 180 180 479 179
Coastal 80-90 184 182 181 180 180 179 179
100 202 182 181 180 180 179 179
110 244 195 181, 180, 180 179 179

table continues
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13

Multi-Section
Width

Required Horizontal Anchorage - Ah - Longitudinal Direction (bs/ft)

Seismic Ground Wind Length -
Aa  Snow Speed :
(psf) (mph) 90
30 60 iImland &0-100
110
Coastal 80-100
110
70- iImlapd  80-110
Coastal 80-100: :
110;
80 Inland 80-110
Coastal 80-100
110
90 : AllWind
100 All Wind
40 0-40 :Iniand 80
90/
100
110
Coastal 800
90
100
. 110
50 AllWind
60 All Wind 260" L2266
70 All Wind 05 283 292 129 2590
80 " All Wind 1 519 AL 16 316
90 " All Wind 6 345 344 1342 1342
100 ¢ All Wind 1371 :369. 369 : 367
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| ~ APPENDIX C
' FOUNDATION CAPACITIES TABLES

C-100. USE OF FOUNDATION
CAPACITIES TABLES.

C-100.1. GENERAL. The Foundation Ca-
pacities ' Tables provide foundation design ca-
pacities and dimensions for three conditions of
foundation design.

A. Withdrawal Resistance. The ability
of a foundation wall or pier plus its respective
footing to resist uplift and overturning. See
Tables C-1 & C-2.

B. Vertical Anchor Capacity. The re-
quired size and spacing of anchors to tie the
superstructure to the foundation to meet the
required uplift or overturning in the transverse
~direction. See Tables C-3 & C-4'(a & b).

C. Horizontal Anchor Capacity. The
requxred size and spacing of anchors to tie the
superstructure to the foundation to resist sliding
in the transverse and longitudinal directions -
Horizontal Anchor Capacity Table, Table C-5.

C-100.2. CONNECTIONS of the foundation
to the manufactured home is dependent on the
rated capacity of the manufacturer's connection
designs. : '

C-200. WITHDRAWAL RESIS-
TANCE CAPACITY TABLES. There

are two tables providing the withdrawal resis-
tance (uplift and overturning) for different de-
signs of foundation walls and plers on spread
footmgs at different depths.

C-200.1. LONGITUDINAL FOUNDATION
WALLS. The "Withdrawal Resistance for
Longitudinal Foundation Walls - Table C-1" is
used for manufactured homes anchored to
longitudinal foundation walls, specifically sys-
tem type E. The table provides a footing width

and depth below grade to prevent uplift.

Example: Determine the withdrawal resistance
of a 6 reinforced concrete wall with a height
(hw) of 3’- 4” and with a 6”x16 footing. Re-

_peat for a 6”"CMU wall grouted solid, then

grouted at 48” o.c., and lastly for an all-weather
wood foundation.

Solution: Start with the concrete wall:
wall weight: (0.57)x(3.33°)x150 pcf = 250 plf;
reinforced concrete  footing — weight:
(6”x16”+144in.sq./sq.ft.)x150pcf 100 pif;
rectangular s_oﬂ wedge wt: (3.33°-1")x((16"%
67)+(27%12"))x120pcf = 116 pif. The total
withdrawal resistance is the sum of the wall,
footing and soil block weight, which is
250+100+116 = 466 plf. This matches the ta-
bled value. The solid grouted CMU wall: wall
wt.: (3.33")x (63 psf) = 210 plf, 16" footing and
5” soil wedge calculations are the same as
above. The total withdrawal is the sum = 210 +
100 + 116 = 426 plf, just as found in the Table.
The partially grouted CMU wall: wall wt.:
(3.33)x(45psf) = 150 plf, 16" footing and 5”
soil wedge are the same. The total withdrawal
is the sum = 150+100+116 = 366 plf, just as
found in the table. Lastly, for the all-weather

wood foundation: wood stud wall wt.: 2”x6”

plate = 2.1 plf; (3)-27x4” plates = 3x1.3 plf =
3.9 plf; 2°x4”@ 16" o.c. = 1.0 psf x 333’ =




3.33plf; 1/2”plywood = 1.5psf x 3.33° = 5.0

plf. Wood sum = 2.1+3.9+3.33+5.0 = 14.3 plf;

footing weight is the same as caculated before.

Soil weight is based on a 6” wide wedge:

(3.33")x(16-4)=(2x12)xpcf = 140 plf. Total

~ withdrawal = 14.34+100+140 = 254 pif, just as
in the Table.

C-200.2. PIER FOUNDATIONS. The
"Withdrawal Resistance for Piers - Table C-27
~is used for manufactured homes anchored to
piers; specifically system Types C, I, and Type
E when interior piers are used for anchorage.
~ This table also applies to the concrete tie-down
“block for type C1 foundations. '

Example: Determine the withdrawal resistance
of a 3 foot square footing with an 8”x16” solid
grouted CMU pier of a height (hp) of 3°-4”.
Grade exists 12 inches down from the top of
the pier.

Solution: Assume the *following material

-ing is 24"-12"+6"=18".

hw =2 feet. The depth of the base of the foot-
This is less than 35",
The depth of hw must be increased to 41" in
order for the base of the footing to be at 35"--
the required depth to prevent frost damage &
also satisfy w1thd:awal requlrements (41"-
12"+6"=35").

-C-300. VERTICAL ANCHOR CA-

weights: 8"CMU = 84 psf; soil = 120 pcf; and .

concrete = 150 pcf. Pier weight = (84psf) X
(16/12) x (3.33’) = 373 lbs. Footing weight =
T (150pcf)x(8/12)x(3°x3’) = 900 lbs. Assume
footing perimieter creates a conservative shear
plane. Soil above footing also counted to resist
~ withdrawal. Soil Weight = (120pcf)x(3.33’-
1)x(3? - (8)x(16)/144) =
drawal resistance is the sum of the pier +
footing + soil = 3541 lbs. This magnitude
matches the value found in the Table C-2.

C-200.3.
the footings must be below the maximum frost
depth for the area where the home 18 located

Example: The average depth of frost penetra-
tion is 35 inches. Assume that the required
footing depth to resist withdrawal (Av) is

PACITY TABLES provide the required
anchor and reinforcing size and spacing to tie
the superstructure to the foundation wall or
piers. As in section C-200.1 above, there are
two Vertical Anchorage Capacity Tables, one
for longitudinal foundation walls and one for
piers.

C-300.1. PIERS. The “Vertical Anchor Ca-
pacity for Piers - Table C-3” is used for manu-
factured homes anchored to piers to prevent
uplift specifically system Types C, I, and Type
E when interior piers are used for anchorage
(multi-section E's). '

Example: Anchor bolts are assumed to be made
from A36 rod stock and of embedment length

-sufficient to fully develop the allowable tensile

2267 1bs. Total with-

FOOTING DEPTH. The bottom of

C-300.2. LONGITUDINAL

capacity (0.6xF vy of the diameter of rod used. A
1/2”diameter anchor bolt has the following ca-
pacity: (0.6x36,000psi)x(m X 0.5%/4) = 4,240
psi, as noted in the Table. The capacity of any
substituted grade of steel can easily be calcu-
lated if the yield point and diameter are known.

_ -~ CON-
CRETE/MASONRY FOUNDATION
WALLS. The “Vertical Anchorage Capacity

~ for Longttudinal Foundation Walls - Table C--

4A” is used for manufactured homes anchored
to a continuous Reinforced concrete or rein-
forced concrete masonry foundation wall, spe-
cifically system Type E.




Example: Determine the anchorage capacity per
foot of foundation wall if 1/2” diameter anchor
bolts.are spaced 3°-4” o.c. and attach to. a con-
tinuous. treated wood mud sill 1-1/27 thick.
Standard washers are used under the nut and
bear into the mud sill perpendicular to grain.

‘Solution: Determine the bearing area of a stan-
dard washer with O.D. = 1.375” and 1D. =
0.56257: Ay = T X (13757 - 0.5625%) + 4 =
1.237 %™ _ The capacity in bearing multiplied

Example: A 1/2” dia. bolt spaced at 3°-4” o.c.
provides a vertical anchor capacity of 262
lbs./ft. This is the same capacity as found in
Table C-4A for a standard washer in bearing,
and its calculation is illustrated above. The
APA Table - Recommended Shear for Hori-
zontal APA Panel Diaphrapms requires for a
shear of 320 plf > 262 plf: 8d COM nails @ 4”

- o.c. and uses 3/8” APA rated sheathing.

by a bearing area factor Cp = 1.25. Thus, the .

bearing capacity = 1.237 x 1.25 x 565 psi =
873 Ibs./ bolt. The capacity for a given spacing
of bolts is found by division of that spacing.
Thus, for a 3’-4” bolt spacing: 873 + 3.33" =
262 plf, which is the same as in the Table.

Use of an oversized washer (for a 5/8” dia.
‘bolt) produces a larger capacity per boit. The
"0O.D. = 1.75” and the 1L.D. = 0.68757, thus the
net bearing area : Apg = T X (1.’!52 - 0.68752) =

-4 =2,03% ™ The ‘vertical anchor capacity at

the same same spacing = 2.03 X 1.25 X 565 psi
.+ 3337 =431 pr which is the same as’ in the
Table. '

C-300.3. LONGITUDINAL TREATED
WOOD FOUNDATION WALLS. The
“Vertical Anchorage Capacity for Longitudinal
Foundation Walls - Table C-4B” is used for
manufactured homes anchored to a continuous
treated wood foundation wall, specifically sys-
tem Type E. Vertical anchorage capacities are
based on the use of standard washers over 1/2”
dia. bolts. Plywood thickness, nail size and
spacing are selected so as to provide equal or
greater capacity than the standard washer in
bearing. The APA Plywood Diaphragm Guide
was used to select plywood, and nailing re-
quirements for the Table.

C-<400. HORIZONTAL ANCHOR
CAPACITY TABLES FOR TRANS-
VERSE AND LONGITUDINAL
FOUNDATION WALLS (Table C-5A
& C-5B) are used for all types of manufactured

~ homes: homes on continuous foundations -

Type E; homes on piers - Types C and L.

© C-400.1. ASSUMPTIONS. Along with the

notes at the bottom of the tables the following
assumptions are made:

s ey

; ) 1
A- ThU 11011LUL].LG.1 DIJUJJ.IE I.Uleb arc ic-

“sisted totally by transverse foundation. shear

walls in the transverse direction and by IOIlgI*
tudinal foundation shear walls in the longitudi-
nal direction. An appropriate number of verti-
cal X-bracing planes can be substituted for
shear walls to resist sliding in the transverse or
longitudinal direction. See sections 602-5.G
and 602-6.F. '

B. The roof/ceiling and floor of the su-
perstructure are adequate as diaphragms, trans-
ferring wind load to the transverse and longi-
tudinal foundation shear walls.

C. A home supported by piers does not
provide adeguate horizontal sliding resistance
unless the piers and footings have been engi-
neered to withstand lateral loads.




C-400.2. TABLES FOR HORIZONTAL
ANCHOR CAPACITY. There are two Tables
(C-5A & C-5B) for the Horizontal Anchor Ca-
~ pacity for Transverse or Longitudinal Walls.

A. Concrete or Masonry Walls. Table
C-5A is based on the capacity of the anchor
bolt in a properly designed concrete or masonry
foundation system. Horizontal shear capacity
for a specific spacing of anchor bolts is based
on bearing of the anchor bolt against concrete
or grout: Fyy, = 0.35 x " = 0.35 x 2500psi =
875psi. : o

- Example: Horizontal capacity per anchor bolt
bearing = 875 psi x 1/2” dia. X 4” min. embed.
= 1750 Ib/bolt, rounded to 1800 Ib/bolt: (Note:
shear of the bolt did not control since it calcu-
lated to be 2830 lb/bolt, assuming A36 rod
stock). Thus for 3 foot spacing: 1800 + 3’ =
600 pif, as shown in the Table. |

B. Wood Foundation Walls. Ta-
_ ble C—SB is based on the capacity of the anchor
connection to a treated wood wall. which is at-
tached to a concrete footing. Horizontal shear

capacity is controlled by bearing of wood paral-

lel to grain against the anchor bolt, and then the

- -.Recommended Shear for

spacing of those bolts. A 1600 psi end grain
bearing allowable stress was assumed, since it
would cover most typical species. Thus, the
capacity per bolt = 1/2” dia. X 1.5” x 1600 pst =
1200 1b. The APA Plywood Diaphragm Guide
was used to select plywood, and nailing re-
quirements for the Table.

Example: For a 1/2” dia. bolt spaced at 3’- 47,
the horizontal capacity is: 1200 1b. + 3.33" =
360 plf as shown in the Table. The APA Table
Horizontal APA
Panel Diaphrapms requires for a shear of 360
plf: 8d COM nails @ 4” o.c. and uses 15/32”
APA rated sheathing, just as shown in the Ta-
ble. '

Diagonal Steel

C. Anchorage For

- Members To Complete Transverse Founda-

tion Walls Used As Shear Walls. The number
of anchor bolts required to anchor the diagonal
steel members to the foundation wall can be
found by dividing the capacity value for a bolt
spaced at 12 inches into the required Ah.




Table C-1

Withdrawal Resistance*

Longitudinal Continuous Foundations™ >
(In pounds per linear foot of wall)

G“—“—' Required Av

Assumed Soil ! %EI ¢
Shear Plane
s gﬁl\l
& Resisf_ing Force
T 't\ Reinforcement . _ 1/2" Piywood
3 T TEL L1/ - 2nd Anchor Baits 5 T = 2 x 4 Stud Wall
£ = @1¢e"o.c.
E E g
o [ & ~=El 2 x 6 Base Plate
- — = ST . =T '
N K i © | e o [
] Below Frost
12" or 18" Line - Min. 12" 12" or 18"
Reinforced Concrete Ali-Weather-Waod on
or Grouted Masonry Concrete or Gravel
. Masonry- Masonry- All-Weather
Reinforced : :
hw ég;f;;: : Fully Grouted Grouted @ Wood w/
6" CMU 48” o.c. Conc. Footing
Footing Width Footing Width | Footing Width Footing Width
12” 16?1 . 12!5 16’! 1 2,3 1 67! 123! 169,
2°-0" | 255 300 231 276 195 240 126 171
2°-8" 325 383 293 351 245 303 154 212
347 395 466 355 426 295 366 182 254
4’-0” 465 550 417 502 345 430 211 296
- 4787 535 633 479 577 395 493 240 337

assumed = 140 pcf; CMU units nlwt; wood = 35 pef; soil = 120 pef.

2 Foundations must be designed for bearing pressure, gravity loads, and uplift loads in addition to meeting the anchorage

requirements tabulated in the Foundation Design Tables.

* Values shown in this table could be increased by widening the footing, provided the system is designed for the

Potential resistance to withdrawal is the maximum uplift resistance which can be provided by the foundations shown. It
is computed by adding the weights of building materials and soil over the top of the footing, plus the footing weight.
To fully develop this potential, adequate connections to the footing and superstructure must be provided. Material
weights used: concrete (nlwt) = 150 psf; 6”solid grouted CMU = 63 psf; 6" CMU grouted @ 48”0.c. = 45psf; grout wt

increased load, or by a more detailed analysis of the shearing strength of the soil overburden.




" Table C-2

Withdrawal® Resistance For Piers>>

(In pounds per pier)
Hp Width of Square Footing: Wf
Depth 1 1_0”4 2007 3:_035 49_0;!4
2’07 279 997 2097 3755
2’-8” 361 1322 2824 5049
374" 442 1643 3541 6325
4’-0” 525 1967 4267 7617
4°-8” 607 2292 4994 8911

Potential resistance to w1thdrawa.l is the maximum uphft resistance
which can be provided by the foundations shown. It is computed by

adding the weights of building materials and soil over the top of the
footing, plus the footing weight. To fully develop this potential, adequate connections o the footmg and superstructm'e
must be provided. Material weights used: concrete (niwt) = 150 psf; nlwt 8”"CMU = 84 psf grouted : sohd grout (niwt)
= 140 pef; soil = 120 pef.

8"x 16" CMU

{}; Reaquired Av

Grouted Full 12"
¥
=] =] h
Assumed Soil _ oy | P
Shear Perimeter "t § !
g &

| ow

v Resisting Force'

Foundations must be designed for lateral soil pressure, bearing pressure, gravity loads, and uplift loads, in addition to

meeting the anchorage requirements tabulated in the Foundation Design Tables. The bottom of the footing must also
be below the maximum depth of frost penetration.

increased load, or by a more detailed analysis of the shear strength of the soil overburden.

Values shown in this table could be increased by widening the footing, providing the wali system 1is deSLgned for the

* Assumes 8” x 8" pier for the 1’-0” square footing, and 16 X 16” pier for the 4’ 0” square footmo
Table C-3
 Vertical Anchor Capacity For Piers"?
(In pounds)

Anchor- Capacity Per Number Of Bolts ' @— Required Av
1727 4240 8480 g
5/8” 6620 13240 b T LapSplee

_ . . mﬁg ]sﬁﬁm Reinfqrcing
Table C-3A cats 0
3 : - ; : g s |e e :
“Anchor. | Vertical ‘Minimum | Rebar . S— "L3" Clear
Bolt Dia. Rebar Lap Splice Hook #4 Rebar At 'Foo
- 10" Each Way
172”7 #4 16” 6” .
5/8” #5 207 7’

! The vertical anchor capacity is based upon the working capacity of ASTM A-36 rod stock anchor bolts in 2500 psi
concrete or grout. To fully develop this capacity, anchor bolts must be properly lapped thh the pier’s vertical

reinforcement.

% The capacity is based on f, = 2500 psi; F, = 36,000 psi.
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Table C-4A
Vertical Anchor Capacity For Longitudinal Foundation Wall*
(In pounds per linear foot of wall)

Mfr. Rated

G‘— Required Av

Connection
Anchor Bolt
« 4= ‘ iMin. Lap Spiice
Reinforcing Bar °»f. o
See Table C-3A -
For Details o |°

o B

<o , L_e«1—(2)#4 Continuous

|2 )

Concrete or Masonry Wall

: S
Vertlclz;l_SC/I?_tp_am R Required Anchorage®*
Standard | Over-Sized - R s
Washer . Washer Anchor Bolt Rebar Spacing
146 - 239 -2 #4 6’-0"max.
164 270 ' o 547
187 307 4’-8”
218 359 _ | 4-0”
262 431 3’47
327 538 ' - 2°-8”
437 718 . v L2

Compare with required Av for Type E units.
Values are based on vertical capacity per foot of wall. - = .
Assuming 1 1/2” thick sill plate, 3/4” edge distance for wood or composite nailer plates or 20 dlameter end distance for
plywood sheathing; APA rated, properly seasoned wood; Group III woods not permanently loaded and a 25% length
of bearing factor increase.
It is assumed that a reinforcing bar of the same diameter and spacing as the anchor is adequately embedded in the
footing and lapped with the anchor.
Spacing and capacity is based on allowable c:ompressmn of wood perpendxcular to grain for F.= 565 psi and washer as
define below: -

Standard washer: 13/8” O.D. and 0.5625” LD. washer (for 1/2” ¢ bolt)

Over-sized washer: 1 3/4” O.D. and 0.6875” L.D. washer (for 5/8” ¢ bolt) placed

" under the standard washer,
R 97, _ /;

I._-_-l




~ Table C-4B
Vertical Anchor Capacity For Longitudinal Foundation Wall®"?
- (In pounds per linear foot of wall)

{}* Required Av

—

Nalling -~
APA Rated
Sheathing
7z . :
2. Anchor Bolt
Concrete  r——< [ . :
Foofing =~ e _-%—;(2)#4 Continuous
. 12" Min.
Treated Wood Wall
Vertical _ o _ L 5 3
Capacity | Required Nailing**® | Min. Plywood Required Anchorage™
Ibs./ft. (Edge Spacing, in.) Thickness L _
Standard | ' - Anchor Bolt | Bolt Spacing®
~Washer _ . - Diameter |-
146 6d @ 6” o.c. 3/8” 1727 6’-0"max.
164 l . 55_4!!
187 4,“.8”.
218 8d @ 6” o.c. 4’07
262 8d @ 4” o.c. 374~
327 8d@4”oc. 15/32” - 2°-8”
437 10d @ 2 1/ ”0.c. v v 2’07
sk .

engineered demgn witha hxgher capacity.

Compare with required Av for Type E units.

‘ In the case of a treated wood foundation wall, the wood wall and its connections must be desxgned to transfer the

**x  For required Av greater than 437 Ibs./ft., consider using a dlffcrent foundatlon matenal or uuhze an

anchor load to a concrete footing. This table does not apply to treated wood foundauon walls on gravel bases.
Values are based on vertical capacity per foot of wall. :

Assuming 1 1/2” thick sill plate, 3/4” edge distance for wood or composite nailer plates or 20 diameter end distance for
plywood sheathing; APA rated, properly seasoned wood Group I woods, not permanently loaded, and a 25% length
of bearing factor increase.

Nailing schedule in this table is intended to secure the superstructure to the foundation only, ‘and 1ot 10 prov1de

. required edge fastening for plywood siding or sheathing.

Spacing and capacity is based on allowable compression of wood perpendicular to grain for F; = 565 psi and standard

washer = 1 3/8” O.D. and 9/16” 1.D. washer (for 1/2” ¢ boit).




_ _ Table C-5A
Horizontal Anchor Capacity For Transverse or Longitudinal Shear Walls*
{(In pounds per foot of wall)

Concrete or Masonry ' pier = - _E / diagonal strap
Horizontal . ' so°bend} |/ anchor
Capacity? Required Anchorage’ r.‘l‘—=—f.\/ : ; ® Regured
4 ' .6 S Wt
1bs./ft. An;:hor Bolt Rebar Spacing Pier Footing Used With X-Sracing
300 1/27 #4 72” o.c. max. -
600 36" o.c. : :
675 32”7 o.c. e : Required Ah
900 24” o.c.
1350 16” o.c. i : ; ]
1800 v 12” o.c. Concrete or Masonry
ok ' ‘
( See Table C-3A For Rebar Details ) e : [fl>Req"ifEd Ah
t | f - T
**#%* For required Ah greater than 1800 lbs./ft., consider us-  _loeetloelto M1
ing an engineered design with a higher capacity. = ' Treated Wood
Table C-5B
Treated Wood . _ |
Horizontal | Required Nai_lingg" 1 Min. Plywc_alod4 Required Anchorage
Capacity” | (Edge Spacing, in.) | Nailer Thickness | Anchor Bolt ;
_ Bolt Spaci
Tbs. /L. Diameter | o oroone
300 8d @ 4" o.c. 7/16” 1/27 4’-0” max.
360 8d @ 4” o.c. 15/32” 3’-4”
449 10d @ 4" o.c. 15/32” 2°-8”
600 10d @ 3" o.c. -19/32” 2’-0”

Compare capacity with required Ah in transverse or longitudinal direction.

Values are based on horizontal load per foot of wall. Select Ah for pier spacing of 4 feet for use with this table. :
Assuming 1 1/2” thick sill plate, 3/4™ edge distance for wood or composite nailer plates or 20 diameter end distance for
plywood sheathing; APA rated. properly seasoned wood; Group ITI woods, not permanently loaded. '
Nailing schedule in this table is intended to secure the superstructure to the foundation only, and not to provide
required edge fastening for plywood siding or sheathing.

It is assumed that a reinforcing bar of the same diameter as the anchor is adequately embedded in the footing and
lapped with the anchor. In the case of a treated wood foundation wall, the wood wall and its connections must be
designed to wansfer the anchor load to 2 concrete footing. This table does not apply to treated wood foundation walls
on gravel bases.

Spacing based on bearing capacity of bolt against concrete/grout,

Spacing based on capacity of anchor bolt in bearing against the wood plate. (see also #5.)







APPENDIX D
DERIVATION OF FOUNDATION DESIGN

D-100. CONDITIONS AFFECTING

- DESIGN, Values for the Foundation Design
Load Tables have been derived based on major
foundation design factors, foundation design
criteria, and design assumptions.

D-100.1 MAJOR FOUNDATION DESIGN

from the manufactured house to the foundation
without failure.

D-100.2 CRITERIA FOR FOUNDATION
DESIGN for manufacmred homes must meet

" the following:

~ FACTORS determine the appropriateness of

foundations for manufacture_d homes:

A. Soil and site conditions.

1. Soil types
2. Bearing capacities
3. . Drainage
4. Slopes
" B. Load Condltlons and Combinations.
Various combinations of (1) tnrougn {5) with
appropriate factors
{. Dead loads
2. Occupancy live loads
3. Wind loads
4. Snow loads / Mlmmum roof live
loads
. 5.. Seismic loads .

C. Foundation Design and Capacity.

Footing depth
Footing size
Reinforcing
Materials

bl

D. Connection Compatibility with
Manufactured Home. Adequate capacity plus
a safety factor is required to transfer forces

A. Assumptions made in foundation
system design must be compatible with the de-
sign of the housing unit and actual site condi-
tions. ' '

B. Stress Limitations. The design must

“sustain all loads within stress limitations of

connection systems.

C. Acceptable Foundation Design must

“provide for the Permanent Foundation criteria

‘ag c.anﬁPd in Section 100-1.C.

D-100.3 DESIGN ASSUMPTIONS

A. Values Included In Appendix B &
C. The foundation tables in Appendices B & C
are based on a number of design assumptions:

1. Building width is discussed in terms
of minimum chassis beam spacing
in Chapter 1: 100-1.A.5 and again
in Chapter 6: 600-2.A.1. for com-
parison of nominal and range of
actual width, and then is illustrated
in Figure 6-1. It is clear that many
actual widths are possible. The fol-
lowing actual widths and projec-
tions (dc) were used in the Tables of
Appendix B:




Wit
(nominal)

Wt dc

(actual)

12’
14
16

11°-87(11.67")
13°-87(13.67")
15°-67(15.5")

32.257(2.69)
417(3.42°)
45.257(3.77")

The Overturning (Av) and Sliding
(Ah) Tables in Appendix B assume

- hn=8.0 feet and dssume a chassis

beam depth of 10 (0.833 ft).

The manufactured home is located .

on a flat, open site with no protec-
tion from the wind. '

‘Wind force on the manufactured

home, instead of seismic force, is
the controlling factor for the foun-
dation overturning anchorage design
in the transverse direction. Seismic
forces or wind force may control

sliding anchorage in the transverse

or longitudinal direction.

Uplift, overttirning, and sliding
caused by wind or seismic forces

Double width units
- constructed to behave
. as a single box

~ Double width units
not connected

T 11 1
pgoi 4} in';ot' Jb

Marriage Wall Connection Options

Figure D - 1

acting on the manufactured home
are transferred to the foundation by
the structural integrity of the manu-
factured home.

The manufactured home unit, single
or multi-width, is assumed to be a
box with flexible floor and roof dia-
phragms. End walls and selected
interior shear walls were assumed to
transfer lateral forces based on
tributary area methodology. - The

-unit’s shear wall locations must

closely coincide with the foundation
shear walls or vertical X-bracing
planes.. A structural engineer shalt
design the system if deviations from
these assumptions exist.

Multi-section units are assumed to
be connected at the marriage wall to
act as a single box for overturning

- consideration, and do not act sepa-
~ rately as illustrated in Figure D-1.

This is particularly necessary in
high seismic locations.

B. List of Variables. These variables are
used throughout Appendix D. -

Aa

Ah.

Av

Seismic coefficient representing
effective peak ‘acceleration

Required horizontal anchorage
(1bs. or 1bs./LF)

Required vertical anchorage (Ibs.
or Ibs./LF)

Seismic coefficient representing
-effective peak  velocity related
acceleration '




| de
DL

Fr

Tl

Exposure factor (See ASCE
7-93)

Thermal factor (See ASCE 7-93)

- External wall or roof pressure

coefficient (See ASCE 7-93)

- Roof slope factor (See ASCE

7-93)
Seismic design coefficient (See
ASCE 7-93)

Distance from perimeter of

- structure to chassis beam line.

Totai dead lbad of structure for

. each foot of length

' Force res1st1ng shding

Shdmg force (1bs.)

GCpi Internal wall or ceiling pressure

‘hn

coefficient (See ASCE 7-93)

G_ust'rf:spc')n'se factor (See ASCE

-7-93) -

Height of the exterior wall acted
on by lateral wind pressure

Importance factor (See ASCE
7-93)

Velocity pressure exposure coef-
ficient (See ASCE 7-93)

Live load
QOverturning moment of structure

Moment resisting overturning

p Design wind pressure
Pf Design roof snow 1oad (See
ASCE 7—93)
Pg  Ground snow load (See ASCE
: 7-93)
Sp or S.paci'ng Spacing of founda-
_tion elements in the longltudmal
direction.
' Basic. wind speed (See ASCE
- 7-93) - :
Wt Width of structure (or 1/2 the
- total width of a multi-section
| unit) ' |
D-200. LOAD  CONDITIONS  IN-

CLUDED IN FOUNDATION DESIGN. The
following load conditions have been used as

~ assumptions in design of the foundation sys-

PR

tems in this handbook. This information is im-
portant for engineers who may be designing
connection details or modifying foundations

- designs. All Design Loads are based on ASCE

7-93, except as noted otherwise.

D-200.1 DEAD LOAD DESIGN FAC-
TORS. Dead loads consist of the material
weight of the manufactured home without fur-
nishings or occupants. Dead load includes the
weight of the roof, floor, walls, and chassis,
and may include permanent attachments such
as cabinets and attached appliances.

Dead loads
heavy and

A. Dead Load Categories.
were grouped into two categories:

light. The heaviest combinations of dead loads

were used for the computation of footing areas,
and the determination of inertia forces for the
computation of sliding and overturning due to

~ seismic activity. Heavier loads generate the




largest inertia forces and produce the largest
footings. The lightest combinations of dead
loads were used for the computation of hori-
zontal and vertical anchorage due to wind.
Lighter loads offer less resistance to overturn-
ing and sliding and thus require greater anchor-
age. The following dead loads in Table D-1
have been included in the calculations for the

Foundation Design Load Tables on the next
page. :

B. Dead Load Equations for use in
computing the required vertical and horizontal
~anchorage to resist overturning and sliding are

listed below by type. The equations are for the

total- Dead Load per foot of Manufactured

Home length. Figure D-2 illustrates the indi-
- vidual component loads and the total dead load
“situated at the geometric centroid of the unit.

Lightest combination of loads:

E-SECTIONTYPES C,E, &1

DL = (34.5)2 + (6 + 8.6Wt + 9 x 2
(walls)+(floor+roof)+(chassis beams)

DL =87+ (14.6)Wt

MULTI-SECTION TYPES C.E, & I

DL =(34.5)2 + (26.25)2 +
26+ 860Wt+9 x4
(ext. walls) + (marriage wall) +
(floor + roof) + (chassis beams)

DL = 157.5 + (29.2)Wt|

Heaviest combination of loads:
SWGLE-SECﬁON TYPESC.E, &1

DL = (44.25)2 +(13 4+ 9.T)Wt + 9 x 2
(walls} + (floor + roof) +
~{chassis beams)

DL =106.5 + (22.7)Wt

MULTI-SECTION TYPES C, E, & I

DL = (44.25)2 + (26.25)2 +
2(134+9.7YWt+9x4
(ext. walls) + (marriage wall) +
~ (floor + roof) + (chassis beams)

DL = 177 + (45.4)Wt

_  roof =
- exterior exterior
wall ] “Wwall
- [1]
I, v 1
= -fioor
® @ _
X hd —
L roof roof .
exterior marriage exterior
- wall _ wall . wall
) [0 I T
I v 1 "Iov 1

floor ™ floor

. Individual Components

Total

" Dead Load Components and Total
' Figure D - 2

D-4




TABLE D-1
DEAD LOAD ON FOUNDATION .

LOCATION ITEM " HEAVY " LIGHT | HEAVY | LIGHT
: (psf) - {psf) - (pHf of (plf of length}
: a8 ' length) ' -
EXTERIOR | 7/16" siding 1.4
WALL ~ | .019 aluminum - | 01
2 x 4 studs @ 16"o.c. 1.5 15
3 1/2" fiberglass insu- 1.0 1.0
lation ' : _ '
1/2" gypsum 20 2.0
_ SUM = 5.9 - 4.6 '_ ] _
TOTAL 7'-6'" WALL . ' 4425 34.5
FLOOR carpet & pad 1.0 o
- { 1/16” vinyl - _ 0.7
5/8" plywood L7 1 1.7
2 x 10 joist @ 16"o.c. 26 '
2 x 6joist @ 16"0.c. - |- 1.4
11" fiberglass insula- - 2.2 -
tion ) '
5 1/2" fibergiass insu- | _ 1.2
lation : _' '
mechanical ' 20 10
‘misc. partitions ' 35 | . 00 . : '
~ SUM = 13.0 = 607 13xWt+9 | 6 xWt+9
_ . _ o * plus 9 plf for each manufactured home beam
ROOF ‘asphalt shingles with.{ 2.5 -
. felt
'3/8" plywood o 1.1 -
20 ga. steel 2.5
2 x 3 truss : 1.5 1.5
9 1/2" fiberglass insu- 2.6 2.6
fation :
1/2" gypsum ceiling 2.0 2.0
: e SUM = 9.7 8.6 9.7 x Wt 8.6 x Wt
MARRIAGE | 2x4 studs @ 16" 1.5 1.5
WALL | 1/2" gypsum (one 2.0 20
side) '
SUM = | 3.5 3.5 _
TOTAL 7'-6" WALL . 26.25 26.25




D-200.2 LIVE LOAD DESIGN FACTORS

A. Description. Design live loads consist
of the weight of all moving and variable loads
(from use and occupancy) that may act on the
manufactured home including loads on floors,
operational loads on roofs and ceilings, or snow

loads, but do not include wind, earthquake or

dead loads. All live loads are assumed to be
uniformly distributed and roof live loads are
horizontally projected on sloped surfaces. The
design live loads specified herein for the floor
and attic are the minimums recommended by
the ASCE standard. The design live loads
specified herein for the roof are the minimum
recommended by the Minimum Property Stan-
dard, HUD Handbook 4510.1, 1994 Edition.
The roof live load used for the design of the
foundation system should be the greater of the
appropriate value indicated in the Data Plate
shown here or as obtained from the ASCE 7-93
for snow load.

B. Design Assumptions. The following
values for live loads were used in the engineer-
ing calculations and are included in the tables.
- They are provided here as background infor-
mation only. The field inspector will not need

Minimum Uniformly Distributed
Live Loads
(used for Foundation Design Load Tabies)
Location Live Load
- | (psf)

Roof (slope 3/12 or less, <14°) 20*
Roof (slope over 3/12, >14°) 15%
(Over the entire width of the unit.
Compare with snow load value.
Use the larger value.)
Dwelling rooms 40
(Floor design live loads over the
entire area of the unit.)
Attics 10

(uninhabitable, without storage)

* Due to snow load factors, the 30 psf ground
snow load used on the Foundation Design Load
Tables is equivalent to a 20 psf roof live load.
The 20 psf ground snow load is equivalent to a
15 psf roof live load.

A. Ground Snow Load. The ground
snow load values (Pg) to be used in the design
of the manufactured home are found in Ap-

~pendix H. The ground snow load is converted

to_calculate live loads under normal circum- .

stances. See box of live loads.

D-200.3 SNOW LOAD DESIGN FAC-
TORS
i
e ¥ 3 i vy vy
/“‘ - roof
: ¥ v x ¥, {groung)
Snow Load Distribution
Figure D - 3

to a roof snow load to account for wind and
thermal factors (see Figure D-3). The value
(Pg) modified by snow load design factors has
been included in the derived values for the
Foundation Design Load Tables. The follow-
ing assumptions were made to find Pf, the hori-
zontally projected uniformly distributed design
roof snow load:

B. Design Assumptions.

Basic Snow Load 'Equation:
PI=07xCexCtxIxPg

Where:.




1. Ground snow load (Pg) from the
Ground Snow Load maps on pages
H-11, H-12 and H-13.

2. Importance factor I = 1.0
(residential buildings)
3. Exposure factor Ce = 1.0 (locations

where snow removal cannot be re-
lied on to reduce snow loads)

Thermal factor Ct

4, = 1.0 (heated
structures)

5. Slope factor Cs = 1.0 (4/12 slope or
less)

6. Flat roof factor = 0.7 (contiguous

U.S.; Use 0.6 in Alaska.)

Therefore, the Required Effective
Footing Area Tables are based on:

Pf = 0.7 x Pg (Roof snow load)

C. Drifted Snow. At locations where the
manufactured home is adjacent to a higher
structure, drifted snow loads MUST be calcu-
lated i1 accordance with ASCE 7-93. An aver-
age value including the drifted load may be
used with the Foundation Design Load Tables.

D-200.4 WIND LOAD DESIGN FAC-

TORS.

A. Model for Analysis. The methodol-
ogy for resistance of the box to uplift, overturn-
ing and. sliding utilizes equations for Main
Wind-Force Resisting ‘Systems as defined in
ASCE 7-93.

B. Basic Wind Speed. The basic wind
speed map is found on page H-14. Wind fac-
tors have been included in the derived values

for the Foundation Design Load Tables of Ap-
pendix B.

- C. Design Assumptions.

1. To convert mile per hour (MPH)
wind speed to a basic wind velocity
pressure (q) in pounds per square
feet (psf) use the following equation
from ASCE 7-93:

g =0.00256 x Kz x (V x T )*
where:

a. Mean roof height is assumed to
be less than or equal to 15 feet

from grade.

Basic Wind Spced (V) is from
the isobar map on page H-14 for
the unit’s geographic location.

Velocity Pressure Coefficient
(Kz) is based on Exposure C:
open terrain with scattered ob-
structions having heights gen-
erally less than 30 feet. This
Category includes flat open
country and grasslands. For
these conditions, including item
(a) above, Kz =0.8.

d. Importance Category I
(residential) for inland sites, sets
I = 1.0, while for coastal sites
(hurricane oceanline} I = 1.05.
Linear interpolation can be util-
ized for -sites between the
oceanline and 100 miles inland;
however, this was not done for
the tables of Appendix B. Thus,
only the above two values have
been included.




. 2. Velocity pressure (q) is applied to
surfaces, 1.e. walls and roof planes,
to generate design wind pressures
(p) for Main Wind-Force Resisting
Systems. Design wind pressures (p)
are based on external and internal

~ effects utilizing the following equa-
tion from ASCE 7-93:

p=gx GhxCp-qx(xGCpi)
- (external) - (internal)

where:

a. The Gust Response Factor (Gh)
is assumed to be based on Expo-

. sure C (see section

D-200.4.C.1.c).. The Minimum
Property Standard (MPS) per-
mits use of Exposure C regard-
less of whether the site is inland
or coastal. Thus, for units of as-
sumed mean height less than or
equal to 15 feet, Gh=1.32.

. External Roof and Wall Pres-

sure Coefficients (Cp) vary on
the windward roof surface based
on the structural issue being
analyzed. Figure D-4 illustrates
the various (Cp) values for the
transverse and longitudinal di-

‘Wind
Upiift _
Direction Overturning.
E
Sliding
Transverse Direction
A
:-G”? roof & side walls
1
J single-section units
1-0.275 multi-section unifs . e
k] - - Lo muieecton Sliding
. Cp .
Windward Leeward

Longitudinal Direction

Exterior (Cp) Coefficients-

Figure D - 4




rections. A roof slope of 10 to
15 degrees ( 2in 12 t0 3 in 12)
produces 2 possible situations:
(+0.2) pressure and (-0.9) suc-
tion.. The value (-0.9) was se-
lected to produce maximum
suction for uplift and overturn-
ing while (+0.2) was selected to
maximize sliding. Note that (+)
means pressure on the external
surface, while (-} means suction
on the external surface. For the
leeward wall in the longitudinal
direction the proportions of the
unit (I/Wt) are important to es-
" tablishing the proper exterior
(Cp) value. Single-section units,

regardless of the combination of
width or length, has a ratio L/'Wt
= 4.0; therefore, Cp = -0.2. For
multi-section units An average
proportion of unit (28’ x 70°, or
32’ x 80’) was assumed. Thus,
the L/Wt ratio was 2.5 and by
interpolation Cp = -0.273. Sin-
gle or multi-section units have a
WH/L ratio, which is < 1.0 for all
proportions of units. Thus, the
leeward value for Cp = -0.5 in

sthe transverse direction.

c. Internal Roof and Wall Pressure

Coefficients assume a uniform
distribution of openings on all

Transverse Direction

N

Uptift
Qverturning

i~ -> stiding

- A
1
1

¥

cancel

Longitudinat Direction
Interior (GCpi) Coefficients
Figure D - 5

<> 4--» Sliding

1= ' © x0.25 7l




sui‘faces, thus GCpi = £0.25.
Figure D-5 illustrates the pres-
sures and suctions used for vari-
ous structural considerations.
Note that the walls receive off-
setting values that cancel any
internal effect; therefore, only

ized for the calculation of over-
turning and sliding in the trans-
verse direction. Internal roof
Pressures are not utilized in the
longitudinal direction.

“Wind pressures and suctions are

the roof (GCpi) values are util-

" Sliding
Pv P= ’ Loy )
i ZcosB Ph =p Wi)sin 9 =p (Witan 8
| 2cosB 2
| Wt/ 2 . Wt/ 2 L
Wind { A 7
Direction

V\i | i:'\]‘Lf .geieiz?tumin'g

Uplift
i Overturning
PR’z p (W) sin o= p (WH tan 6

cos 8
w |

1

Multi-Section Units
Roof Plane - Wind Components - Transverse Direction
Figure D -6

D-10

typically treated as uniformly




distributed and typically applied
perpendicular to the orientation
of any planar surface. This

~usually requires the calculation
of horizontal and vertical com-
ponents when wind is applied to
sloping surfaces, in this case
only roof planes. Figure D-6
illustrates that by the use of
trigonometry the resultant force
(P) on any sloping surface has
components (Py) and (Py),
which can be arrived at as
‘shown. Note that for the verti-
cal components (Py) it is possi-
ble to merely multiply the pres-
sure (p) by the horizontal length
of the slope (Wt/2) for single
section units or by (Wt} for
multi-section units. This ap-
proach simplifies the sample
calculations provided in section
D-300 for uplift, overturning
and sliding in the transverse di-
rection. -

D-200.5 SEISMIC LLOAD FACTORS.

A. Seismic Versus Wind Forces. It has
been stated in Chapters 4 and 6 that seismic
forces did not control over wind forces in the
computations for consideration of overturning
in the transverse direction; however, seismic
forces did sometimes control over wind for
certain situations of sliding in the transverse
and longitudinal direction. This is particularly
true in the longitudinal direction because only
the end wall elevations are exposed to the
wind, producing small applied horizontal
forces. Seismic inertia forces are a function of
mass that is the same in both directions, which
may be larger than the wind forces in particular
when the geographic region is also a high snow
region.

B. Dead Loads. The model assumes use
of the “heavy” dead load values for roof, floor
and wall components from Table D-1. It is as-
sumed that the weight of the exterior walls and
the weight of the marriage wall (for muifi-
section units only) are distributed half to the
roof plane and half to the floor plane. The

-‘L sSnow

T T

end wall area -~ ~

Fxr mass at

S PR \ roof plane
e | mofp

assignedio t - -! :
roof mass a
; L1
nni2' 12 exterior] '$: 1/2 marriage 11/2 exterior
- wall W wall fwall

SRR 84

) -
“— 7

.............. P R . |

e = T T M Tm o --- =T —_

I T ft
1/2 exteriorié l@: 12 Tarriage §!1l2 exieroir mass at
hi2  wall b ; :wall wall floor plane
’7 /v | Bt |
3 4 ]
A h o %; -
' floor

end wall area
- assignedto _ _ _
floormass _ _1

1

Seismic Dead Load Distribution
Figure D-7
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marriage wall was assumed continuous, with-
out any large openings to maximize the dead
load. This distribution of the dead load is illus-
trated in Figure D-7 to arrive at inertia forces
(Fxr) and (Fxf). The weight of the end walls
was included in the total mass of the unit and
distributed to the roof and floor as shown in
Figure D-7 and defined by the equations below:

1. Areas at each end of a Single-

Section unit:
A =ixa B
2
Ay =Wtx bn
2

2. Areasateachend ofa Mult_i;Section
" unit; :

A, =_W£-xa+2thxh7n
A ='2><"\?Vt><—hz2

3. These areas are multiplied by the
heavy wall weight of 5.9 psf resuit-
ing in total roof and floor load addi-
tions respectively for ‘Single or
Multi-Section units as follows:

W, =2X59%A,

e:_]droof

W, =2xX59xA;

endfioor

The above loads are in pounds and are simneared

into the unit’s dead load for overturning by us- .

ing an average length of 60 feet, while for

sliding they are smeared into the unit’s dead.

load by dividing by “L”. See Section
D-200.5.E.7.a for further clarification. '

C. Snow Loads. When the flat roof snow
load (Pf) is less than 30 psf, the snow load to
be attributed to the mass at the roof plane shall
be zero. Where siting and snow duration and
conditions warrant, and roof snow load is equal
to or exceeds 30 psf , the snow load shall be
added to the mass of the roof plane. The local
authority may permit a reduction in snow load
by as much as 80%. See Figure D-7. Note that
roof snow load (Pf) has been preViously de-
fined as 70% of the ground snow load (Pg) in
section D-200.3B.

. D.. Miscellaneous Loads. No considera-
tion of partial occupancy live load was included
in the mass of the floor plane; however, me-

- chanical and partition load was included in the
- floor plane. -

E. Seismic Analysis Method. The

‘Equivalent Lateral Force Procedure (ELF) was
assumed for manufactured housing units, as

defined by ASCE 7-93. No plan or elevation
irregularities were assumed, Thus, the manu-
factured home superstructure was assumed to
be a simple rectangular box with proportions of
length to width not exceeding 5 to 1.

1. The Fundamental Period (T): the
manufactured home is assumed to
have the same period in either di-
rection, transverse or longitudinal,
determined from the following

equation:
T=Ctxh¥
where:

a. Ct =0.02 for the category of: all
other buildings.




b. the height from bottom of foot-
ing to the mean roof height (h)
has been assumed as 13.5 feet.

¢. Thus: T =10.14 seconds.

. Site Coefficient (S);: the site has

been selected for the most signifi-
cant soil classiﬁcation, thus S =2.0.

. The Response Modification Coeffi-
cient (R): the structure has been
‘selected as a bearing wall system
with light frame walls with shear
panels. Thus, R =6.5.

. Effective peak Velocity—related ac-
celeration coefficient (Av): is se-
~lected for the geographic location
based on the map H-16 in Appen-
dix H.

. The Seismic Design Coefficient
(Cs) is determined by the following
equation:
12X AvxS

Cs= RxT¥

Insertion of all the above‘ values 1n
the equation for (Cs) leads to the re-
sults tabulated below:

Av - Cs

0.15 0.204
0.2 0.273
0.3 0.409
04 0.546

. ‘But (Cs) need not exceed the fol-
lowing equation:
23%xAa

Cs=—=

where:

a. Effective peak acceleration co-
efficient (Aa): selected for the
geographic location based on
map H-15 in Appendix H.

b. The results are tabulated below:

Aa Cs
0.15 0.058
02 0.077
0.3 L 0.115
0.4 0.154

- ¢. The values for (Cs) are defi-

nitely smaller in item (6.b)

above rather than in item (5.a),

thus Cs is based on the equation

in item (6). Thus, for this Man-
~ ual assuming Aa = Av:

25x Aa
Cs=—"7"""=

ESN

7. The basic equation for base shear
_ (V). using the (ELF) method, is:

_ VB=.@XW

where:

a. The total weight (W) is the
summation of the roof plane
mass and the floor plane mass,
including snow as applicable, as
a function of unit length. It is
advantageous to keep the roof
and floor loads separated for
calculation ease and kept in

- units of Ibs/ft of unit length as
follows:




For a Single-Section Unit:

: W,
Wooor = 9.7 X Wit +44.25 +~%+ %P, x Wt

Wﬂoor = 13.0 X Wt + 44-25 + 18 + Weﬂl&iﬂoor

For a Multi-Section Unit:

roof

W,
Woor =194 X Wt +44.25+26.25+ -—--—c;jmf’f +

2 X %P, x Wt

- W,
Waoor = 26.0 X Wt +36+44.25+26.25+ Mxiﬂ

‘Note: For overturning calcula-
tions, where (L) does not enter
the equations, use L=60 ft as an
‘average length to smear the end
wall load. For Shiding (L) is al-
ways required and the end wall
weight is smearing over the real

length (L).

' Whére for either the Single or
Multi-Section unit, the total
dead load per foot of length of
the unit becomes:

. W = Wroof + Wﬂoor

b. The seismic coefficient (Cs) 18
based on equation in item (6.b).

8. The base shear (Vg) is then distrib-
uted vertically as inertia forces (Fy
and Fy) to the floor and roof levels
according to the mass that exists at
each level (see Figure D-7), based
on the following generic equation:

where also generically:

C

v -

w, xXh,
I

. Z(Wi xhi)_

=l

a. The weight and height at each

E,=C

respective level is subScripted
with an (x) while the sum of the
product of each level’s weight
and height are generically sub-

- scripted with an (I). The up-

permost level of the building (n)
is in this case the roof. For a one
story manufactured home, there
will only be two levels, wyoor and
Wﬂoor._.. reducing to two expres-
sions substituting Single or
Multi-Section unit values as
fcllows:

c = - W X B,
roof h o+ h
wroof X T Wﬂoor X f

C — Wﬂnor X hf

floor

wrc_oof th +Wf§oor th

Thus, the inertia forces in Ibs/ft
of unit length at the two respec-
tive levels becomes:

E,=C. s xV; and,
floor X VB

Sample spreadsheet r stput for

" two cases (snow Pg= . psf and

snow Pg ='100 psf) indicates the
range of (Fx) and (Fyp) values at
the roof and floor levels respec-




tively for a single section unit.
These examples include the 12,
14 and 16 nominal width units
and are labeled as Tables D-2
and D-3. Note: nominal , rather
than actual unit width (Wt) were
used in the dead load calcula-
tions for conservatism.

9. The forces (F,, and Fy) were ap-

plied to the manufactured home unit
as illustrated in Figure D-7 and used
for transverse and longitudinal
overturning and sliding calculations
for comparison to the wind forces.
The forces that produced the largest
required resistance values were used
in the Foundation Design Load Ta-
bles - Appendix B. Values that are
‘grayed in the Tables of Appendix B
are controlled by selsmlc Inertla
_forces

D-300. SAMPLE EQUATIONS
USED FOR FOUNDATION DESIGN

LOAD TABLE VALUES.
D-300.1 REQUIRED  EFFECTIVE
FOOTING AREA. Refer to Figures

‘D-8(A&B) and D-9(A&B) for the free-body
- diagrams illustrating the applied gravity loads

on the superstructure and on the foundation for
a Type C and Type E or I single-section unit,
and a Type C multi-section unit with consid-
eration of a continuous marriage wall and a
marriage wall with a large openinig. Note that
the “heavy” dead loads are used from Table
D-1. For allowable stress design methodology,
the. load combination from ASCE 7-93 is:
DL(heavy) + LL{occupancy) + LlL(attic) +
SL{or min. roof LL.).

. pF .
DRVE A AN VI VIR A A RV
. : attic LL =10 psf )
IR R VR A A R
’ Superstructure
$ . Free-body
DL (heawvy) _ Diagram - -
LL 40 psf
VR AR ANV ‘\v‘lrwrs]/\ivd"lr\[«
1 * I
A
dﬁ" L ]
R Foundation
7001bs. ﬂ 700 Ibs. Free-body
Diagram
1
Pso. L._ﬂ_n G S ]

jamgl o |Ang

Type C Smg[e-Sectidn Unit

Gravity Loads

Figure D -8A
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Seismic

Smax= 2 R= 65 . | “hn= 1.0 ft

Exposure Group | Ci= - 0.02
Seismic Performance Ato D Assume no plan or elevation irregularities
Eguivalent Lateral Force Procedure -
Period: Ta=Ct{hn)}3/4= 0.120802
' ~ Tmax=Ta*Ca Ca= 15 (1.5 max for Av=,15)
' " Tmax= 0.181203 :

© Cs max=2.5"Aa/R . “Aa ‘Cs max
S ' - 0.15 0.057692°

. 0.20 . 0.075923
0.30 0.115385
0.40 0.153846

Snow Load: Pg= ' 0 psf _ Pf=" -~ 0 psf
B w0 '
DL 12.0 14.0 - 16.0
“roof 160.65  180.05 199.45
floor . 218.25 . 24425 270.25
total 378.90 - 424.30 469.70
Width 12 # " Vbase=  21.86 2815 - 4372 58.29
Lo Fx=Cvx*Vbase
_ N Az -
w h w*h Cvx 015 02 - 0.3 0.4
~roof 160.65 1.0 1767.15 -0.729654 15.95 2127 31.90 4253
fioot 218.25 . 3.0 654,75  0.270346 591 . 7.88 11.82 15.76
sum 378.90 . 2421.90 - 1.0 21.86 2915 4372 58.29
Width 14 # Vbase= 2448 32.64 48.96 65.28
S o Fx=Cvx*Vbase
. : : © Aa
_ w h w*h Cvx 0.15 0.2 0.3 04
roof 180.05 11.0  1980.55 0.729941 17.87 23.82 35.74 47.65
fioor 24425 . 3.0 73275 0270059 .61 8.81 13.22  .17.63
sum 424.30 2713.30 10| 2448 - 3264 4896 " 65.28
Width 16 ft . Vbase= 27.10 36.13 54.20 72.26
‘ ' - Fx=Cwx*Vbase o
. . Aa
w ko w*h o | o1s 02 03 0.4
roof 199.45 1.0 2193.95 0.730173 19.79 26.38 39.57 - 52.76
floor 270.25 3.0 810,75 . 0.269827| 7.31 9.75 14.62 19.50
sum ' 469.70 ' 3004.70 1.0 27.10 36.13 5420 7226

Seismic Forces - Ground Snow < 30 psf
Table D - 2 '




Seismic

Smax=

2

Exposure Group |
Seismic Performance Ato D _
Equivalent Lateral Force Procedure

Period:

Ta=Ct(hn)"3/4=
Tmax=Ta"Ca

Cs max=2.5*Aa/R

R= 6.5 hn= 11.0
Ct= 0.02
Assume no plan or elevation irregularities

0.120802
Ca= 1.5 {1.5 max for Av=.15}
_ Tmax= 0.181203
Aa Cs max

0.15 0.057692

0.20 0.076923

0.30 0.115385

0.40 . 0.1538486 : _
100 psf Pt= . . 70 psf

Seismic Forces - Ground Snow 100 psf
Table D - 3

: 8now Load: Pg=
_ wit _
DL 12.0 14.0 16.0
roof 1000.65 1180.05  1319.45
floor 21825 24425  270.25
total 1218.90° 1404.30  1589.70
Width 12 ft Vbase= 7032 . 93.76 140.64 187.52
- ' Fx=Cvx*Vbase
_ - Aa
: W h w*h Cvx 0.15 0.2 0.3 0.4
roof 1000.65 "11.0  11007.15 0.943856 66.37 88.50 132.75 176.99
floor 218.25 3.0 65475 0.056144 3.95 5.26 7.90 10.53
“sum 1218.90 ~ 11661.90 1.0 - 70.32 93.76 140.64 187.52
Width 14 ft Vbase= 81.02 108.02 162.03 216.05
Fx=Cvx*Vbase .
: - Aa
: w h wh Cvwx | 015 02 03 0.4
roof 1160.05 11.0 1276055 0.945695] = 76.62 102.16 153.24 204.31
floor 24425 B0 73275 0.054305 440 587  8.80 11.73
sum 1404.30 13493.30 1.0l  81.02 . 108.02 162.03.  216.05
Width 16 ft Vbase= 91.71 12228  183.43 244.57
. Fx=Cvx*Vbase
. . Aa
w .. h  wh Cwx | 015 0.2 0.3 0.4
roof 1319.45 11.0 14513.95 0.947095| - 86.86 115.82 173.72 231.63
floor 270.25 3.0 810.75 0.052905 485 6.47 9.70 12.94
sum - 1589.70 "15324.70 1.0 91.71 12228 183.43 244 57




A. Gravity Load Considerations for the
Type C Single-Section Unit.

1.

General: The foundation to support
the superstructure gravity loads is

provided only by the spaced plers :

under the chassis beams.

Superstructure load to a pier: As
shown i Figure D-8A the snow
load, the attic live load and the roof
dead load are transferred equally to
each exterior wall. The exterior
walls in turn transfer the roof loads
to the floor framing. The floor live
and dead load combine with the
roof and wall load to reach the
chassis beam, where the foundation
piers receive the total concentrated
superstructure load (Rp) in propor-
tion to the pier. spacmg

3. Typical chassis beam pier. foi_mda-

pier: 2.67° X 1.33" x 84 psf =

tion weight: The typical pier as-
sumed for the calculations is based
on a pier composed of four
87x8”x16” concrete masonry umits
grouted solid with a 2 foot square
footing that is 8 inches deep. Thus
the assumed pier weight is as fol-
lows: '

298.0 Ibs.

footing: 150 pefx 27 X2’ % 67" =402.0 lbs.

4. Réq#ifed chassis beam ] Pter Fi ootmg.

total =

size: The footing area (Aftg) must
be large enough so that the net al-
lowable soil bearing pressure (Pso)

700.0 Ibs.

is not exceeded under the full grav-
ity dead, live and snow loads. Note
that the pier and footing weight be-

come additional dead load.
' Afte = Rp+ 700
&= Pso '

B. Gravity Load Considerations for the
Type E and I Single-Section Unit.

1.

General: Support of the superstruc-
ture gravity loads is shared by the
exterior longitudinal walls and the
spaced interior piers under the
chassis beams, which together com-
prise the foundation.

Superstructure load to the exterior
longitudinal foundation walls: As
shown in Figure D-8B, the- snow
load, the attic live load and the
heavy roof dead load are transferred
equally to each exterior wail. - The
exterior wall weight is added, and
both loads transfer directly to the
exterior foundation walls. A por-
tion (dc/2) of the floor live and
heavy dead load also goes to the
exterior foundation walls. The total
superstructure  gravity load (Rw)
transferred to the exterior founda-
tion wall is in units of lbs./ft. of
home length. The equation is as
follows: ' :

Wt
=[Pf +(9.7+10)] X
. de
_ (40+_13)><-2—+44.25

[snow + (roof DL+attic LL)]
(floor LL+DL) + (wall DL)




3. Superstructure load to an interior
- pier: The remainder of the floor
dead and live load is equally divided
between the chassis beam lines, and
' Vconcentrated at the foundation piers
‘based on their spacing. The total
superstructure concentrated gravity
load to a pier (Rp) is as follows:

T Wit—de ] .
Rp_;]_(40+ }3)>< - +9Jx spacing

(floor DL+LL) (chassis beam DL)

4. “Typical exterior longitudinal foun-
dation wall weight: The typical
exterior longitudinal foundation
wall is assumed to be composed of a
6 poured concrete wall, 3’ -8” high,
and a 67 x 24” continuous concrete
footing. Thus, the assumed weight

is as follows: -

wall: 150 pef x 3.67° X 0.5’ = 275.0 plf

footmg 150 pcfx 2°%0.5 = 1500 plf

total = 425.0 plf

5. Regquired Exterior Wall Footing
Width: The footing width (Wf)
must be large enough so that the net
allowable soil bearing pressure
(Pso) is not exceeded under the full
gravity dead, live and snow loads.
‘Note that the longitudinal - founda-
tion -wall' and footing weight be-
come additional dead load. The re-
quired footing width:

' Rw +425
Wf=—-
- Pso -

Requir’ied Interior Pier Footing
Area: The footing area (Aftg) must

. - PF . I
LIV R R IRV A A R
aficLL = 10psf .
v v v L b T4 3L b T
) Superstructure
Free-body
DL (heavy) Diagram
LL = 40 psf
xbxisz@»bd«&dr?‘z?&v»bl RV
de -
- Wt
L L UGN I
Foundation
425 Ibs. 700 Ibs. 700 ibs. 425 ]bs Fl_‘ee-bcdy
Diagram
- :
Tt
Wi | Aftg iAftg wr

Type E and | Single-Section Units
Gravity Loads -
Figure D -8B
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be large enough so that the allow-
able soil bearing pressure (Pso) is
not exceeded under the full gravity
dead and live loads. Note that the
pier and footing weight become
additional dead load. The required

- footing area:
. Rp+700
Aftg = D _

Pso

| -C. Gr_avity Load Considerations for the
Type C Multi-Section Unit with a Continu-
ous Superstructure Marriage wall.

1. General: The foundation to support
the superstructure gravity loads is
provided only by spaced piers under
the chassis beams and under the
continuous marriage wall.

Superstructure continuous marriage
wall load to a pier: As shown in
Figure D-9A the snow ioad, the attic

Rpm:[—

live load and the roof dead load are
transferred between the marriage
wall and the exterior walls as bear-
ing walls. The marriage wall in turn
transfer the roof loads to the floor
framing. A small portion of the
floor live and dead load is assumed
to combine with the roof loads and
marriage wall weight to reach the
top of the foundation pier as the to-
tal concentrated superstructure load
{Rpm) in proportxon to the pier
spacing.

[525+(Pf+19.7)xWt+]
(40+13)xde Jxspacing

 [marr.wall+(snow-+roofDL+attic LL)]

© (floor DL+LL)

Superstructure load to an exterior

chassis. beam pier: As shown in
aA f'hp gnow |1 Tnnri ﬂ'lp attic

LR R

Figure D-

Pi -
VR VR PRV PR

P AP PR P PR VR

atfic LL = 10 psf .

P PR AP PR P S _
. ) Superstgzciure
Contingous Free-body
) rd Marrfage Wall Biagram
_ S1-LL = 40 psf '
R R N AN R A IJ,!il\l,\l,\\l/dfxll
R A R + i
i de v Wi-2de l
£ [ — 4 2Wt .
4 ; : ik
R ' Rypi R R R
pe pi pm . pi pe
Jb' @ - @ Jb Jb . Foundation
@ 00 700 588 700 700 Free-body
ibs.. ibs. - tbs: Ibs. Ibs. s
) Diagram
Pso ¥ £ Pso

)

Type C - Multi-Section Unit w/Continuous Marriage Wall

Figure D - 9A
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Rpe =

i=|:(40+13)><[

live load and the roof dead load are

~ transferred equally between the ex-
terior wall and the marriage wall.
The exterior wall in tum transfers
the roof loads to the floor framing.
The floor live and dead load com-
bine with the roof and wall weight
to reach the chassis beam, where the
foundation - piers receive the total
concentrated  superstructure  load
(Rpe) in proportion to the pier
spacing.

[(Pf +19.7+40+13)x Wt /2+]
L4425 +9)

[snow+roofDL+att1cLL+ﬂoorDL+LL]
(ext.wall DL+chassis bm.)

. Superstmcture_ loa_d to an interior

chassis beam pier: As shown in
Figure D-9A The floor live and

Aand ITnad Anmnes

SO 1VaL W.L'Lil.ulbe \J.le Ulllj 1uau I.G
reach the interior chassis beam,
where the foundation piers receive
the total concentrated superstructure

JX spacing

load (Rpi) in proportion to the pier -

spacing.

Wt-dc

j + 9} X spacing

[(floorLL+DL)+chassis bm.]

. Typical Continuous Marriage Wall

Pier: The typical continuous mar-
riage wall within the superstructure
of the multi-section unit is assumed
to have a foundation pier composed
of five courses of 87x87x16” con-

crete block (ungrouted), and a con-

crete footing 2°x2’ by 8" deep. The

dead load of a typical continuous
marriage wall foundation pier is as
follows:

pier: 42 psfx3.33" x 1.33’ = 186.0 Ibs.
footlng 150 pefx 2*x .67° =  402.0 Ibs.
total = 588.0 Ibs.

6. Required continuous marriage wall

7.

- Footing Area:

pier footing. The footing area
(Aftg) must be large enough so that
the net allowable soil bearing pres-
sure (Pso) is not exceeded under the

- full gravity dead, live and snow
- loads.
. ing weight become additional dead

Note that the pier and foot-

load. The required footing area:

Aftgma, _ Rpm + 588
-~ " Pso

Reguired exterior chassis beam Pier
Footing Area: The footing area
(Aftg) must be large enough so that
the allowable soil bearing pressure
(Pso) is not exceeded under the full
gravity dead and live loads. Note
that the pier and footing weight be-
come additional dead load. The re-

quired footing area:

. " Rpe+700
Aftgo = Pso

Reguired interior chassis beam Pier
The footing area
(Aftg) must be large enough so that
the allowable soil bearing pressure
(Pso) is not exceeded under the full
gravity dead and live loads. Note
that the pier and footing weight be-
come additional dead load. The re-
quired footing area:




Rpi + 700

Al = b0

D. Gravity Load Considerations for the
Type C Multi-Section Unit with a Super-
structure Marriage wall containing one
opening or two large adjacent openings.

1.

General: The foundation to support
the superstructure gravity loads, as

- illustrated in Figure D-9B, is pro-

vided only by spaced piers under the
chassis beams, piers placed under
the posts at the ends of marriage
wall openings, and equally spaced

~ piers- under the continuous portions

of the marriage wall.

Marriage wall openings: limitations
and assumptions. Two marriage
wall opening situations were re-

~ viewed: (1) a single opening, as il-

lustrated in . Figure D-9C, is

- bounded by posts at the ends of the

opening with continuous marriage
walls extending beyond the opening
width in both directions, and (2)
two adjacent marriage wall
openings, as illustrated in Figure
D-9D, consisting of three posts with
the outer two posts having continu-
ous marriage walls extending be-
yond the two openings.

Note: A maximum 10 foot pier
spacing was assumed under all con-
tinuous marriage wall portions.

Note: The center post between the
twe :djacent openings of the later
scheme produces the largest con-
centrated load to a marriage wall
pier. This is the condition used for

Pf

PRI AR Y

I\If\l/\i:d/d/xlrvxir\b\}/l ’\ixJJ

SR R

- : Ridge
: ] Beam
- atlic LL}: 10 psi

RN

AN R A A

1
b/Post

&

|11l =40pst

DERSEYR ey

_\!/\J/rl

X P P P VI PR VI A Y

ilJiI\f,II

T T 1
T~ P T
JL NA

(o=
01

700 588
r@g’ s,

T

I
i

Rpi @Rpm £p| Jpe_

700 700
Ibs Ibs.

o o o
Aﬂg exl - Attg in} Aflg mar Aftg mt Aftg ex!

Superstrecture
Free-body
Diagram

Foundation
Free-body
Diagram

Type C - Multi-Section Unit w/Openmgs in Marnage Wall
Figure D - 9B
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centrated load to a marriage wall
pier. This is the condition used for
the equations that follow.

~Note: It is conservatively assumed
that the footing size required under
the center post will be used under
all three posts in the Appendix B
Part 1 Tables for Multi-section
units. -

Note: The opening width used for
two adjacent opemngs in the Ap-

pendix B Tables, is the average of
the two opening widths: (x+x) + 2.
The marriage wall opening tables
use 2 foot increments for single
‘openings, or the average of two ad-
jacent openings, from 10 feet to 20
feet. o

3. Superstructure: Two large adjacent
marriage wall openings: load to the
Dier under center post: As shown in
'Figure D-9D the snow load, the attic

, X2 5
£
Triputary Floor
Area Carried By Post
~ : T .
| ' :
_ 7T Roof Trusses :
; nd
I . ~ ‘/ Post Wt_fz
S el i O T
i Plywood Bﬁam/ / ///V W2
Wit lRoof Tru : e
;‘ ~ 4 Sma .
e & ! i
X )
SN S——
! Opening
Assume Smax = 10 ft
Roof Plan
Tributary Floor
. Area Carried By Post
[N ey - _.._.ﬂ_ - ..‘E‘:. . .@\
wt . Sm _ /> Chassis Beam Line
- e S— .{.!_3. ....Kﬁ, )
s ‘ e : - S[annuoﬁ ;
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live load and the roof dead load are . loads to the center post. The floor

transferred between the marriage live and dead load is assumed to be
wall ridge beam and the exterior carried by floor beams, and also is
walls as- bearing points. The mar- transferred based on the average
riage wall ridge beam (assumed to width of the two openings.

act as two simple span beams) - .

transfers the average of the two - - Note: For a single -opening x,=0
opening widths of the roof and attic “and all the formulas still work.

2 2 _
Tributary Floor
‘ Area Carried By Post
: il Pi oodede Co LTy Co -
Bg;vm g ; B : “TRoof Trusses
g7\
Wt 7 Post L f —-Continuous Marriage
e /\ \. ‘ e e ¥ Wall Portion

2z .
T |m .\\ // NAWE : o
Wi _|_,2 424 \\ Di\w TRoof Trusses
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The floor beam is assumed to weigh
10 piIf and the ridge beam is as-
sumed to be composed of 6 layers
- of 3/8”plywood at a depth of 3 feet.
Thus, the ridge beam weighs 19.8

Rpi = [(40 +13) x (

Wit-dc

) + QJ X spacing

[(floorLL+DL)+chassis bm.]

plf. The post is assumed to be a 4x4 6. Required pier footing area for mar-
of weight 32 Ibs. The total concen- riage wall containing large open-
trated superstructure load to the pier ings. The footing area (Aftg) must
(Rmax): - be large enough so that the net al-
lowable soil bearing pressure (Pso)
[(Pf+19. 7) x Wt + ] (x+x ) is not exceeded under the full grav-
Rpm = [(4o+ 13)x de+10+19. sJ +32 ity dead, Tive and snow loads. Note
that the pier and footing weight be-
[( snow+roofDL+att1c LL)] _ come additional dead load. The re-
(floor DL+LL)+floor bm+R1dge bm) quired footing area:
- fpostDLT np, L RomSss
4. Superstructure load to an exte- o = Pso
rior chassis beam pier: the super- _ " N .
‘structure load to an exterior pier is 7. Required pier footing areas for ex-

terior and interior chassis beam
lines. See items 7 and 8 for a Type
C Multi-section unit with a con-
tinuous marriage wall. Equations

QTP ﬂ'1P same nmr‘ are rane

\.-au.’u. here
for ease of use:

unchanged from that for a Type C
multi-section unit with a continuous
marriage wall. Thus, the total con-
centrated superstructure load (Rpe)

PRI I S,
is repeated nere:

[(Pf+19. 7+4o-r13)th/2+1

R Rpe + 700
P @425 +9) [ specing Afig, =—F——
e so
[snow+roofDL+atticLL+ﬂ0orDL-!-LL]_ ' Aftg. < Rpi+ 700
(ext.wall DL+chassis bm.) B =7 po

. Superstructure load to an interior
chassis beam pier: the superstruc-

ture load to an interior pier is un-

changed from that for a Type C

' E. Gravity Load Considerations for the
Type E and Type I Multi-Section Unit with a
Continuous Superstructure Marriage Wall,

multi-section unit with a continuous 1. General: As illustrated in Figure
marriage wall. Thus, the total con- D-9E, the foundation to support the |
centrated superstructure load (Rpi) superstructure gravity loads is pro-
is repeated here: vided by spaced piers under the
chassis -beams, along the exterior
wall and by spaced piers under the

continuous marriage wall.
D-25 Note: Foundation Concepts ES and E7 do

not follow the equation develop-
ment presented here and are treated




separately, later in Section D.300.1.

. Superstructure continuous marriage
wall load to a pier: 1dentical to that
shown in Figure D-9A for the Type
C multi-section unit; the snow load,
~ the attic live load and the roof dead
load are transferred between the
marriage wall and the exterior walls
as bearing walls. As shown in Fig-
 ure D-9E the marriage wall in turn
transfers the roof loads to the floor
framing. A small portion of the
floor live and dead load is assumed
to combine with the roof loads and
marriage wall weight to reach the
top of the foundation pier as the to-
tal concentrated superstructure load
{Rpm) in proportion to the pier
spacing.

(5254 (Pf +19.7) x Wt + |

=| (40+13)xde xspacing
[marr.wall+(snow+roof DL+attic LL)]
(floor DL4LL)

3. Superstructure load to an exterior
and interior chassis beam pier: As
shown in Figure D-9E there are no
gravity roof loads or exterior wall
load transferred to the piers under

- the chassis beams. The floor live
and dead load comprise the only
load to reach the exterior and inte-
rior chassis beam, where the exte-
rior and interior foundation piers re-

-.ceive -the total concentrated super-

~ . structure load (Rpe and Rpi) equally

in proportion to the pier spacing.

i L Pt —
PP P PR P PV P /2P P PN AP PR A PR VAR O
i —~ )
) attic LLiH 10 psf -
PP P P PR PR PN PR PR S PR AR A A A P
Superstructure
Continuous - E{ee-body
B &7 Marriage Wal lagram -
’ - LL = 40 psf
T !I1I|E'E\b: \J,IEE\L1J,1\L\L\L\L
¢ I ﬁIP P ﬁIF ﬁ? ‘IF'
LR "w .‘
L J"e & L AE“" e ]
Foun'da.ﬁon
428 El 700 E] 700 588 00 J700 425
Free-body
los. Ibs. Ibs. lbs. |§I lbs |—$—I bs $ Ib;. Diagram -
fq H ] T T .

Aftgext Aftgmt Aﬂgmar

- Type E and T - Multi-Section Units w/Continuous Marriage Wall
Figure D - 9E
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T(40+13)x

Rpe = Rpi = (Wt# 2de dc) X spacing
——+—|+9

2 2

(floorDL+LL)  (chassis bmn.)

. Superstructure load to the exterior
foundation wall. As shown in fig-
ure D-OE the snow load, the attic
live load and the roof dead load are
transferred equally between the ex-
terior wall and the marriage wall.
The exterior wall in mimn transfers
the roof loads to the floor framing.
A small portion of the floor live and
dead load. combine with the roof
and wall Weigh_t to reach the foun-
dation wall as a lineal uniform load
(Rw).

Rw = (pf + 19.7)><17";—‘+ (40 + 13)><%+52.5

5. Required continious marriage wall

‘pier footing. ~The footing area
" (Aftg) must be large enough so that
the net allowable soil bearing pres-

- sure (Pso) is not exceeded under the

full gravity dead. live and snow
~loads. Note that the pier and foot-
“ing weight become additional dead

load. The required footing area:

Aff ~ _ Rpm=388
B = Pso
6. “Required exterior and interior

chassis beamn Picr Footing Area: -

The -footing areas (Aftg) must be
large enough so that the allowable
soil bearing pressure (Pso) is not
exceeded under the full gravity dead
and live loads. Note that the pier

Aftg, = Aftgim =

and footing weight become addi-
tional dead load. The required
footing areas:

- Rpe +700
Pso

Reguired exterior foundation wall
Footing Width. The footing width
(W) must be large enough so that
the allowable soil bearing pressure
(Pso) is not exceeded under the full
gravity dead and live loads. Note
that the wall and footing weight be-
come additional dead load. The re-

~ quired footing width becomes:

_ 425
Wf = Rw+ 42
- Pso

F. Gravity Load Considerations for the
Type E and I Multi-Section Units with a Su-
perstructure Marriage wall containing one
opening or two large adjacent openings.

1.

Continuous marriage wall. The
equation development presented in
Section D.300.1.E for loads and

footing sizes at exterior foundation
‘wall and exterior and interior chas-
sis beam line piers is identical to

that ‘when a continuous marriage

- wall exists and will not be repeated

here.

Orie opening or-two adjacent open-
ings. The considerations for the
foundation piers under the posts that
define one opening, or two adjacent
large openings within the length of
the continuous marriage wall, is the
samne as that for the Type C Multi-
section unit presented in Section
D.300.1D and iliustrated in Figure




Rpm =

D-9D. The equation for i maxi-
mum reaction under the center post
will be repeated here:

2

[( snow+roofDL+attic LL)]

(floor DL+LL)+floor bm+Ridge bm )

+post DL

Note: For a single opening x; = 0
and all the equations still work.

at center post. The pier and footing
weight become additional dead
load. The required footing area un-
der the center post location repeats
also: .

" Rpm+588%

Aftg  =—"T—

: Pso

Note: Regardless of Multi-Section
Unit Type C, E or 1 the equations

- developed for piers under the con-

tinuous marriage walls and the
equations developed for the pier un-
der the center post, when two large
marriage walllopeni_n_gs exist, do not

.change. The only exception is for

the Type ES. (E6 uses ES Tables)
and E7 Mulu-section units, which
are presented further on in this Sec-
tion D.300.1.

- G. Gravity Load Considerations for the
Type Cnw Multi-Section Unit with a con-
tinuous marriage wall {(without any mar-
riage wall piers). - '

[(Pf+19.7)xWt+ ] (x+x,
| (40+13)xdc +10+19.8 32

3. Req.u_fred ma}'riage wall pier footing -

1.

tcial concentrated

General: As illustrated in Figure
D-9F, the foundation to support the
superstructure gravity loads is pro-
vided by spaced piers under the ex-
terior and interior chassis beams.
Note: A marriage wall with large
openings is not considered feasibie
for this foundation concept, since it
would require piers under the posts.

Superstructure load to an interior
or exterior chassis beam pier:

Similar to that shown in Figure

- D-9A for the Type C multi-section

unit; the snow load, the attic live

~load and the roof dead load are
transferred between the marriage

wall and the exterior walls as bear-
ing walls. The marriage wall and
the exterior wall in turn transfer
their dead weight and the roof loads
to the floor framing. The floor live
and dead load is equally distributed
each chassis beam line. These loads
from both levels combine to reach
th :op of the foundation pier as the
ed  superstructure
load (Rp) in proportion to the pier

- spacing.

: _Note: The only difference between

the exterior pier load and the inte-
rior pier load is in the difference of
the weight of the exterior wall and
marriage wall. . Since the exterior
wall has a greater weight that the

. marriage wall, it will be used and

thus the load to the exterior and in-
terior chassis beam piers will be as-
sumed equal.




Rpe=Rpi=

T T
(pf+l9.7)><—vzzt-+

(40+ 13)><% Xspacing

+(44.25+9)
i | |

3. Required  exterior and interior

chassis beam Pier Footing Area:
The footing area (Aftg) must be
large enough so that the allowable
soil bearing pressure (Pso) is not
exceeded under the fuil gravity dead
and live loads: Note that the pier
and footing weight become addi-
tional dead load. - The required ex-
terior and interior footing areas be-
come:

Aftg...

Rp +700
Pso

=Afte. =

Sint

H. Gravity Load Considerations for the
Type ES Multi-Section Unit with a Confinu-
ous Superstructure Marriage Wall.

1. General: = As illustrated in Figure

D-9G, the foundation to support the

‘superstructure gravity loads is pro-

vided by spaced transverse steel
girders (under the chassis beams)

~ that span between pilasters built into

the exterior foundation walls and by
spaced piers under the continuous
marriage wall. A crawlspace exists
below the first floor. The transverse
steel girder is assumed to be com-
posed of ‘two simple spans that run
from exterior wall to the central
marriage wall piers, rather than

Pf

IS v Ll e T e b T L T Ty L 3
A:mm —
:\F,iillT;,i‘At,\[,[(l,!Ttlm

' Continuous
4 $/ Marriage Wail
c
1 _ LL = 40 psf
P PPN PP PP PR PR PR P PR PP P PP PP PP

I ﬁIF T

P»peﬁF Wt - Rpi F}piﬁFW1 ﬁFRpe L

4

r

Pso

ypi Jgpe

g

700
Ibs.

| Superstructure
Free-body
Diagram

i Foundation
Free-body
Diagram

|
|
|

—

Type Cnw - Multi-Section Units w/Continuous Marriage Wall
| Figure D - 9F




create a continuous two span girder.

Note: A licensed professional shall be re-
sponsible for- the design of the

transverse steel girders.

Superstructure floor load trans-
ferred to the transverse steel girder
- and then to the exterior foundation

wall pilaster. As shown in Figure

D-9G the floor dead and live load

transfer to the chassis beam lines
- and present concentrated joads to

the transverse girder. This concen-
trated load is then assumed to trans-
fer to the end of the transverse
girder and bear on the pilaster.
Based on the transverse girder
...~ spacing, the ‘concentrated load (F1)

Wt - 2dc

Fl= (40+13)>< 2

2

+9 | X spacing

(floorLL+DL)

3 Superstructure load to the exterior
foundation wall: As shown in Fig-
ure D-9G the snow load, the attic
live load and the roof dead load are
transferred between the marriage
wall and the exterior walls as bear-
-ing walls. The exterior wall trans-

- fers this Joad down to the top of the
foundation wall. A small portion of
floor load is-assumed to also go to
the foundation wall. This is a uni-
form linear load (F2) as follows:

becomes:
Pf —
{ ¢¢;aa&¢‘¢\¢¢;¢|||\¢¢ T 33
attic LL‘:.?O psf _
,\_,:,sm|'¢,\\i,:i|:|\\|,¢,
B Continuous Superstruciure
ol I Mamage Wall o Free-body
Fz‘ “Ey Fqs 1]:3 “ F Diagram

L 4

PRI PP 3

U P PR P PR PN P

T 1

1 1

Transverse Beams'

Wit

Pron

Wt

g
425 ibs.
=W

wi Aitg

El 588 Ibs.
. Fso

J

{]}
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[
L

' Foundaticn
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l 425 1bs. |
Diagram
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F2=(Pf'+19.7)x?+(40+13)><

4 L a4
2

{(snow +roof DL+atticLL)
(floorLL+DL) (exterior wallDL)

4. Superstructure total load to the ex-

terior foundation wall: As shown in
- Figure D-9G the pilastér receives
load (F1) and this load plus the
transverse girder weight of 20 plf
spreads at 2 45° angle along the wall
length based on an assumed wall
depth of 2 feet. Therefore, the
spread in the wall is 4 feet. This
spread Toad combines with the roof
and exterior wall load (F2) to pro-
duce a total reaction (Rw) to the
footing as follows:

Fif(zoxﬁ)
Rw = — 2w

. Superstructure load at the marriage

wall: As shown in Figure D-9G the
snow load, the. attic live load and

the roof dead load are transferred

between the marriage wall and the
exterior walls as bearing walls. The
continuous marriage wall transfers
this Joad down to the floor level and
to a short steel post as a concen-
trated load, based on the spacing of
the transverse girders. This concen-
trated load (F3) is as follows:

[(Pf +19.7)x Wt +52.5 +} _
X spacing

(13+40)x dc

(snow +roof DL+LL) (marriage wall weight)
(floor DL+LL)

. Superstructure total load to a con-

tinuous marriage wall pier: As
shown in Figure D-9G two concen-
trated floor loads (F1) plus the con-
centrated load (F3) in addition to
the transverse girder weight of 20
pif are assumed to be transferred to
the continuous marriage wall pier as
a total concentrated load (Rpm) as

-follows:

Rpm=2xXF1+F3 +20x Wt

. Regquired- éxterior foundarion wall

Footing Width: The footing width
(wf) must be large enough so that

- the allowable soil bearing pressure

(Pso) is not exceeded under the full
gravity dead and live loads. Note
that the wall and footing weight be-
come additional dead load. The re-
quired footing width becomes:

Rw.+425

W_f Pso

Note: -The width of the footing
between pilasters is assumed to be
the same as at the pilaster. It is un-
economical to continually jog foot-
ing forms. Plus the spread through
the wall will almost encompass the
the entire wall between pilasters
anyway.

. Reguired continuous marriage wall

pier footing. The footing area
(Aftg) must be large enough so that
the net allowable soil bearing pres-
sure (Pso) is not exceeded under the




full gravity dead, live and snow
loads. Note that the pier and foot-
ing weight become additional dead
load. The required footing area:

~ Rpm+588
Al e = Pso

| L. Gravity Load Considerations for the
Type E7 Multi-Section Unit with a Continu-
ous Superstructure Marriage Wall.

1. General: As illustrated in Figure
D-9H, the load flow of the super-
structure gravity Joads is identical to
that for the Type ES multi-section
unit, and the equation development
is very similar. The only difference
is that instead of a crawlspace, a full
basement exists below the first
floor. Thus, the exterior foundation

is a full depth basement wall and
footing with space pilasters. Again,
the transverse steel girder is as-
sumed to be composed of two sim-
ple spans that run from exterior
basement wall to the central mar-
riage wall, where steel pipe columns
and a spread footing are used in-

~ stead of piers.

Note:

- and footing assumptions.

A licensed professional shall be re-
sponsible for the design of the
basement wall for gravity loads and
lateral earth pressures; as well as the
transverse steel girders and the steel

-pipe column.

Exterior foundation basement wall
A 67-8’!
headroom ~is assumed under the

‘transverse girders that are assumed

Bf

aftic LLi=

10 psf
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footing:1.0 x 2.0 X 150 pef =

to be 12 inches deep. The chassis
beams are assumed to be 10” deep.
Thus, the total wall height to the top
of basement floor is 8’-6”. To
maximize the gravity loading the
walls are assumed to be 8§ “ solid
concrete, rather than the also ac-
ceptable reinforced concrete block.
The linear footing proportions are
set at 1 foot deep x 2 feet wide.
Since the pilaster only exists at the
spacing of transverse “girders its
weight has been ignored. The foun-
dation dead load becomes:

Conc. wall: 0.67°x 8.5°x 150 pcf = ..850 pif
300 pIf

total = 1150 plf

3. Foundation under the wmarriage
wall: Steel pipe columns 3.5”¢ are
. assumed " spaced under the trans-
verse girders with a base plate at the
bottom and a cap plate at the top
with holes for bolting. The footing
is assumed to be ]’deep x 3" x 3.

The column/footing load is there-

fore: :

identical to that for the Type ES
Multi-Section Unit found in section
D.300.1. H.3.

. Superstructure load at the marriage

wall: The load (F3) is identical to
that for the Type ES Multi-Section
Unit found in section D.300.1.H.5.

. Superstructure total load to the ex-

terior foundation wall: The pilaster
receives load (F1) and the trans-
verse girder weight of 20 plf. This
load spreads at a 45° angle along the
wall length based on an assumed
wall depth of 8’-6" below the su-
perstructure.  Therefore, the spread
in the wall would be greater than the
maximum 10 foot spacing for trans-
verse girders. The maximum Code

- prescribed spread is thus the spacing

(s). This spread load combines with
the roof and exterior wall load (F2)
to produce a total reaction (Rw) to
the footing as follows:

F1+(20xm)
Rw=—- 2/ 1)
' S

Column: 7.6 plf X7 feettall = 54 Ibs.

Footing: 150pcfx1'x3'x3" = 1350 Ibs. : 8. - Superstructure total load to a con-
. total = 1404 Ibs. ' tinuous marriage wall pier: The
- total concentrated load to the steel

4. Superstructure floor load transferred pipe column is identical to that for

" to the transverse steel girder and
" then to the exterior foundation wall
pilaster.  The load (F1) is identical

to that for the Type ES5 Multi-

Section unit found in section
D.300.1.H.2.

} Superstructufe load to the exterior
foundation wall: The load (F2) is

the Type ES Multi-section unit con-
centrated load to a pier, found in
section D.300.1.H.6. The total con-
centrated load (Rpm) is repeated
here as follows:

Rpm=2xF1+F3 +20x Wt




9. Required exterior foundation wall

10.

11.

Footing Width: The footing width
{wf) must be large enough so that
the allowable soil bearing pressure
(Pso) is not exceeded under the full

- gravity dead and live loads. Note
- that the wall and footing weight be-
~ come additional dead load. The re-

quired footing width becomes:

Rw+1150
Pso

Wf =

Reguired continuous marriage wall
pipe column footing. The footing
area {Aftg) must be large enough so
that the net allowable soil bearing
pressure (Pso) is not exceeded under
the full gravity dead, live and snow
loads. Note that the steel column
and footing weight become addi-

tional dead load: The required

footing area:

Aft'gma,' - Rpm + 1404
Pso

Basement longitudinal beams used
to space steel pipe columns further
apart: It would be possible to add
longitudinal steel beams to support

_the transverse steel girders in order

to avoid a large number of pipe col-

-umns. This produces concentrated

loads to the longitudinal beams,
which could be spaced (b) distance
apart, assuming (b)>(s) by a signifi-

2xF3+F4
x —

_ 7 b [ +nx20><Wt}+1404
Aftg,, = —L

Pso

Note: There are no tables in Appendix B
to cover this situation. The steel
pipe column, the transverse and
longitudinal steel beams would re-
quire design by an engineer. '

. J. Gravity Load Considerations for the
Type ES, E6 and E7 Multi-Section Units

- with a Superstructure Marriage Wall con-

cant amount. - The value (n) is the

number of transverse beams that oc-
curs within the distance (b). The
area of footing would then become:

taining one opening or two large adjacent
openings. '

1. General: The presence of regularly
spaced steel transverse girders in
these foundation concepts compli-
cates the equation development to
account- for randomly placed large
openings along the marriage wall
line. Any concentrated post load,
defining the ends of an opening, that
falls ‘between transverse = girders
would require either another pier or
column, that would in many cases
be close enough to the grid of trans-
verse girder piers and posts, as to

- overlap or abut- clearly uneconom-
ical and impractical to construct.

2. Marriage wall openings: assump-
tions and limitations: It has been
- assumed and is now recommended
in this Handbook, that opening
widths for these three foundation
concepts be a multiple of the trans-
verse girder spacing for the practical
reasons stated above. Any other as-
sumptions would require the design

of a licensed professional.




The equation development will
again follow the logic and assump-
tions of Section D.300.1.D.2 and
will not be repeated here. Thus, two
adjacent openings will be consid-
ered, with the center post receiving
the largest concentrated load. All

~ three post locations will have their
foundation sized based on that cen-
ter post, thus introducing a degree
of conservatism.

The equations for the exterior foun-
dation footing width are identical to
those of the individual concepts for
the Type E5 (E6 uses ES) and E7
already developed for a continous
marriage wall, and will not be re-
peated here.

3. Roof load to a center post between
two large marriage wall openings:
The given situation, illustrated in
the roof pian of Figure D-91, shows
two adjacent marriage wall open-
ings that follows the assumption of
openings being a multiple of the
transverse girder spacing; one
opening twice the width of the
other, hence x =2s and x,;=s The
tributary area of gravity loads car-
ried by the center post as the con-
centrated load (P1) is as follows:

Pl= [(Pf+19._7)><Wt+19.8]x(x *;X‘ j+ 32

(smow-+roof DL+LL) (ridge bm) (postDL)

4. Floor load to a center post be-
tweeen two large marriage wall
openings: Refering to the floor plan
of Figure D-91, the tributary area

. Required, adjacent opening center

~full gravity dead, Live and snow

. Reguired, adjacent opening center

illustrated produces the concen-
trated gravity load (P2) to the foun-

~ dation below the post as follows:

P2 =[(40+13)x Wt +10+18]x

[—?'—)X[x+x’)+20th
3 2 |

(floorLL+DL) (floor bm) (two chassis bms)

(transverse girder wt)

Note: The 2/3rds factor in the above
equation is to account for an aver-
age floor load situation as illustrated
in Figure D-91.

5. Total concentrated load (Rpm)
fo the foundation at a center post
location: The roof and floor loads
combine to produce the total reac-
tion (Rpm) to the foundation pier or
column as follows: '

Rpm = P1+P2

post location, marriage wall pier
footing for Foundation Concept
Type E5 and E6. The footing area
(Aftg) must be large enough so that
the net allowable soil bearing pres-
sure (Pso) is not exceeded under the

loads. Note that the pier and foot-
ing weight become additional dead
load. The required footing area:

Rpm+58§
Aftg = “Pso

post location, marriage wall pier
footing for Foundation Concept




footing for . Foundation Concept Note: A foundation pier or column exists,

Type E7. The footing area (Aftg) centered below the larger marriage
must be large enough so that the net wall opening (x = 2xs) at a trans-
allowable soil bearing pressure - verse girder line. The pier or col-
(Pso) is not exceeded under the full umn footing here should be sized
gravity dead, live and snow loads. _ only for the floor concentrated load
Note that the pier and footing : {P2). Substitute (P2) for (Rpm) in
weight become additional dead " the above two equations. This is left
. load. The required footing area: ' ~ to the engineer and is not reflected
_ in the Tables of Appendix B.
- Rpm +1404 :
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D-300.2 REQUIRED VERTICAL AN-
CHORAGE BASED ON WIND IN THE
- TRANSVERSE DIRECTION. Refer to Fig-
ures D-10 to D-12 for the free-body diagrams
of the superstructure and foundation, illustrat-
-ing the overturning forces due to wind and the
element dead loads providing resistance. The
foundation Types C, C1, E and I are included
for single-section units. Figure D-4, D-5 and
D-6 are also related to the equation develop-
ment of this section, For allowable stress de-
sign methodology, the load combination from
ASCE 7-93 is: (Wind) - DL.

~A. Wind Load Considerétions for the
Type C Single-Section Unit. 5

1. General:  The superstructure re-
ceives. external and internal wind
. -pressures or suctions (p) on the two
- walls and two sloping roof planes in
accordance with the equation of
~section -D-2004.C.2. These wind
_pressures tend to overturn the su-
. perstructure, rotating it about the
pivot.point at the botiom of the
chassis beam as shown on Figure
D-10. The. vertical anchorage force
 (Av) necessary to prevent this uplift
-action is located at the opposite
foundation . pier.. The anchorage
comnection - of superstructure 0
~ foundation must be capable of trans-
ferring the (Av) force to the pier.
. The dead load of the pier, footing
and sotl overburden must be equal
to or greater than the (Av) force to
- keep the superstructure from over-
- turning. '

2. Wind Loads on the Superstructure:
As shown in Figure D-10, the resul-
tant wind force at the top and bot-

‘Mo=Ptx (h, +0.833) + [Pvw] x(

tom of the wall are (Pt) and (Pb) re-
spectively. The vertical component

~ of the resuitant wind force on the
windward ‘and leeward slope are
(Pvw) and (Pv]) respectively. They
are calculated as follows:

- Wt
Pvw= X —
Pr >
' Wt
V. . prl 2

3. Overturning Moment of the Super-
structure: The resultant wind loads
on each surface rotate about the
_pivot point shown in Figure D-10.
The summation of the force times
distance values define the equation:

Ix Wt

_de )+
{ de

|Pv]] X(E;- ;.dcj +Pbx (0.833)

* 4. Resisting moment of the superstruc-
ture:: The total dead load provides
the only gravity load resistance to
overturning. Using the light dead
load from section D-200.1.B:

IR Wit
. MI':DLX_[T-—d_CJ

" 5. Required  Vertical  Anchorage
 Force: If the overturning moment
(Mo) exceeds the resisting moment

(Mr), an uplift force exists. The

' ASCE 7-93 restricts the usable dead

load to 2/3rds of the actual dead

load. This is the same as inverting




the ratio and making the overturning
moment 3/2 times the calculated
value. Thus, the final equation for
(Av) at a specific pier spacing is:

rlsto Mr |

AV Wi axde J<Spacing

B. Wind Load Considerations for the
Type C1 Single-Section Unit.

1.

General: The same wind pressures
as for Type C tend to overturn the
superstructure, rotating it about the
pivot point at the bottom of the

‘chassis beam as shown on Figure

D-10. The vertical anchorage force
(Av) necessary to prevent this uplift
action is a tie-down strap that wraps
over the roof of the unit and down
the side walls to" anchorage below
grade at concrete deadmen. The ca-

pacity of the steel straps must be
- capable of transferring the (Av)

force to the deadman. The dead
load of the concrete deadman and
soil overburden must be equal to or
greater than the (Av) force to keep

- - the superstructure from overturning.

Wind Loads on the Superstructure:
As shown in Figure D-10, the resul-
tant wind forces are the same as for
the Type C single-section unit. See
equations in section D-300.2.A.2.

Overturning Moment of the Super-
structure: The resultant wind loads
on each surface rotate about the
pivot point shown in Figure D-10.
The equation is the same as for the
Type C single-section unit.

fure:

| Required

Resisting moment of the superstruc-
The resisting moment is the
same as for the Type C smgle—
section unit.

Vertical ~ Anchorage
Force: The final equation for (Av)
at a specific vertical tie-down strap

- ortie spacing-is:

A

T15xMo— Mﬂx L
—L Wi—de J spacmg

C. Wind Load Conmderatlons' for the
Type E Single-Section Unit (excludmg Types
E3 and E4, which follows).

L.

General: The applied wind loads to

'the'superstrucmre are the same as

for the Type C single-section unit.
These wind pressures tend to over-
turn the superstructure, rotating it
about the pivot point at the exterior
foundation wall as shown in Figure
D-11A. The vertical anchorage

-~ force (Av) necessary to prevent this

uplift action is located at the oppo-
site exterior foundation wall. The
anchorage connection of superstruc-

- ture to foundation must be capable

of transferring the (Av) force to the
wall. The dead load of the wall,
footing and soil overburden must be
equal to or greater than the (Av)
force to keep the superstructure

“from overturning.

Wind Loads on the Superstructure:
Same as for the Type C single-
section unit. The equations are

- shown is sectlon D-300.2.A2.




Overturning Moment of the super- _ The summation of the force times
structure: The resultant wind loads - distance values define the equation:
on each surface rotate about the

pivot point shown in Figure D-11A.

- 3Wt/4 " _ —
] ' Wt/ 4 : '
& pPVW Pvig a
b1 !
e (-)prw 1 I e
- Wind . 8
. vo—p Pf o guperstructure
H . ree-body
Direction DL (light) Diagram
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L | K
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Free-body
Diagram
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_ _ ; DL (light) ; ] Diagram
Direction ' Wi . : hn T
’ 3 dc - :
. [ _ PR ob
r te= -3 Pb— .
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Mo = Ptxh +[va| [

4. Resisting moment of the superstruc-
ture: The total dead load provides
the only gravity load resistance to

overturning. Using the light dead

load from section D-200.1.B: .

. Wi
- Mr = DLX("‘E—]

5. Required  Vertical  Anchorage -

Force: Similar = to  Section
D-300.A.5. Thus, the final equation
for anchorage force (Av) to be
transferred to the exterior founda—
tion wall becomes:

15% Mo~ Mr

Av= Wit

C-X. Wind Load Considerations for the

3x Wt) + [PVl [ Wt) Type E3 and E4 Single-Section Unit.
4 ,

General The applied wind loads to
the superstructure are the same as
for the Type C single-section unit as

- shown in Figure D-10. These wind

pressures tend to overturn the su-

perstructure, rotating it about the
pivot point at the exterior founda-
tion wall as' shown in Figure D-11B.
The ~vertical anchorage force (Av)
necessary to prevent this uplift ac-
tion is located at the two chassis
beam piers and the opposite exterior
foundation wall. The anchorage
connection of superstructure to
these piers and foundation wall
must be capable of transferring the
(Av) force in proportion to their
distance from the pivot. The dead
load of the exterior wall, footing
and soil overburden; plus the dead
load of the two piers, footings and
soil overburden must all be equal to

y
_. | |
S ? - P |
o I t .
i I -
Wind /\\ . - o Siperstructure
$ ' == T : Free-body
DL (fight} Diagram
Direction o CWh “thn
pivot
- —t = = P P ——
1 I _
uplift compression 7
\L ‘ Foundation
W= Free-bady
= Diagram
‘Pso -
Type E Single-Section Unit -

- Wind Related Overturning Loads - Transverse Direction
Figure D - 11A
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or -greater than the portion of the
(Av) force each must resist to keep
the superstructure from overturning.

Wind Loads on the Superstructure:
Same as for the Type C single-
section unit. - The equations are
shown is section D-300.2.A2.

Overturning Moment of the super-
structure: The resultant wind loads
on each surface rotate about the
pivot point shown in Figure D-11B.
The summation of the force times
distance values define the equation:

M0'=Pt><hn+|va[><(3x4WtJ+[Pvl-[x(H&E]

4. Resisting moment of the superstruc-

ture: The total dead load provides
the only gravity load resistance to

overturning. Using the light dead

" load from section D-200.1.B:

Wt
Mr = DLX[?)

. Required vertical Anchorage Force:
Assuming the anchorage force at the
exterior wall to be (Av), and using
triangle proportions, the intermedi-
ate vertical anchorage force at the
furthest pier from the pivot (Avi)
becomes:

force (Av;) shall be used at both
piers for conservatism.

The resisting moment created by
these two anchorage locations is:

M,y = AvX Wt + Av, x (Wt - dc)

Substitution of the anchorage force
value (Avy) into the above equation
results in the following:

Wt

Since the anchorage moment (Mav)
must balance - the net overturning
moment (1.5 x Mo-Mr), the maxi-
mum vertical anchorage force (Av),
which is used in the Foundation
Design Load Tables of Appendix B,

Part 2 for the exterior wall per foot
of ]pngﬂ'\ hecomeas:

Ihwrdlm blly LA LI

(1.5x Mo-Mr)
{Wt . (Wt-dc)® J
Wit

Note that the vertical anchorage
force (Avy) used in the Tables for
anchorage at both piers under the
chassis beams is based on pier
spacing (s) and renamed (AvVipie) in
the equation becomes:

Av=

- _
AV = ( \tNtd ) X Av X spacing

D. Wind Load Considerations for the

Note:  As illustrated in Figure _
Type I Single-Section: Unit.

D-11B the anchorage force at the
pler closest to the pivot is. very
small and is ignored. The anchorage




1. General: The applied wind loads to
the superstructure are the same as
for the Type C and E single-section
"unit. These wind pressures tend to
overturn the superstructure, rotating
it about the pivot point at the exte-
rior foundation wall as shown in
Figure D-12. The vertical anchor-
age force (Av) necessary to prevent

~ this uplift action is located at the far
side chassis beam at the interior pier
spacing. The anchorage connection
‘of superstructure to foundation must
be capable of transferring the (Av)
force to the pier. The dead load of
the wall, footing and soil overbur-
den must be equal to or greater than

the (Av) force to keep the super- |
structure from overturning.

2. Wind Loads on the Superstructure.
Same as for the Type C single-
section unit. The equations are
shown is section D-300.2.A.2.

3. Overturning Moment of the super-

structure: Same as for the Type E
single-section unit.

3x

MoiPtxh'n+|va]x( !

)

4. Resisting moment of the superstruc-
ture: Same as for the Type E sin-

) *va Pvl*
1 i
/\‘l\
- s : ) mmmP Pl — Superstructure
Pt nignt) ; Free-body
. Diagram
_w thn -
' E
pivot i i
I I SN
ettt T '; -@AVE_‘ cqmpre§sion_ )
ol ~ignere
AV ) this force o
v
Av Av1 Av2 compression ]
uplift ﬁJ}' ﬁ[b \l/ |Fou'ndatioﬂ
& ; Frae-body
Diagram
4 Tie Downs

Type E3 and E4 Single-Section Unit

Wind Related Overturning Loads - Transverse Direction-

Figure D -
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gle-section unit.

' Wt

Mr = DLX(—)
5. Reguired  Vertical  Anchorage
Force: Similar to  Section

D-300.A.5. Thus, the final equation
for. anchorage force (Av) to be
transferred to the exterior founda-
tion wall becomes:

Av{(

E. Wind Load Considerations for a
Type C Multi-Section Unit.

1.5% Mo - Mr) « spacing

(Wt - dc)

described in Section D-300.2.A.1.
The pivot point is under the exterior
chassis beam on one side. Anchor-
age connection of superstructure to
foundation is either two tie-downs
or four tie-downs as illustrated in

~ Figure. D-13 at the other chassis
“beams. .

Wind Loads on the Superstructure:
As shown in Figure D-13, the resul-
tant wind force at the top and bot-
tom of the wall are (Pt) and (Pb) re-
spectively.  The vertical component
of the resultant wind force on the
windward and leeward slope are
(Pvw) and (Pv]) respectively. They
~are calculated as follows:

1. General: The superstructure is as-
sumed to behave as a single box for
- overturning. It receives wind loads
and tends to overturn in a similar -
_manner to the single-section unit as
oy, AWt/ 4 —
_ : ‘ , Wt/4
1 ) 1
] 1 -1
" Wind /\\ Pt Superstructure
: 3 - N Free-bady
. DL (light) Diagram
Direction Wt |hn
dc : .
pivot
= —@e v P Pb ——
I i
S T
v Wi -de . ) -
A : .
Av uplift compression - .
ﬁ} \]’ Foundation
= = Free-body
Diagram

Type | Single-Section Unit

Wind Related Overturning Loads - Transverse Direction

Figure D -
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_pt=pb_=(pw;,+|pw1|)><.‘3in-

Pvw=p_ X Wt
Pvl=p, x Wt

3. Overturning Moment of the Super-
structure:
force times distance values defines
the equation:

Mo = Pt x (hs + 0:833) + [Pvw| x ( 2 ><2Wt - dcj +

PVl [-‘% - dc) + Pbx(0.833)

4. Resis_ting Moment of the Superstruc-
ture: The total dead load provides

The summation of the

the only gravity load resistance to

overturning. Using the light dead

load for a multi-section unit from

section D-200.1.B:

© Mr=DLx (Wt-de)

5. Required  Vertical Anchofage
Force:
a. Two tie-downs:
 [(15xMo-M .
Av = ( i r) X spacing
2% {Wt-dc) _
b. Four tie-downs: by triangle
proportions the intermediate
vertical anchorage forces (Av)
are:

2x(Wt-dc)

sz = M X AV
2 x (Wt - dc)

The resisting moment created by
the three anchorage locations is:

M,y = Av, xWt+ Av, X (Wt-2x dc)+
Av X2 x(Wt-dc)
Substitution of the anchorage

force values into the above
equation results in the follow-

ing:
lF(vv*t-2><dc)2+ Tl
M,y = Avx} 2"(5\;‘:2’@ %
m+ZX(Wt'dC)J

Since the anchorage moment
(Mav) must -balance the net
overtumning moment (1.5 x Mo-
Mr), the maximum vertical an-
chorage force (Av) concentrated
at the exterior pier, which is
~used in the Foundation Design
Load Tables of Appendix B,
Part 2, becomes:

Av = (1_..5}_<M0.-Mr)_ ] - xspacin
YT (Wt -2xdo)” WI pacime
% 2% (Wt-do) |
| (W |
LW-ZX(Wt_dC)+2x(Wt-dc)J

‘Note that the smaller vertical
anchorage forces (Av;) and
" {Av,) are not used in the Tables.




1. General: The pivot point is located

F. Wind Load Considerations for a
at the exterior foundation wall on

Type E Multi-Section Unit.
Wind . .
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_ _ iagram
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one side. Anchorage connection of
superstructure to foundation is ac-
complished at the opposite exterior
wall and at specific pier locations
resulting in either two tie-downs or
four tie-downs as iflustrated in Fig-
ure D-14. Foundation Concept Type

E3 has six tie-downs. The illustra-

" tion would be similar to that for four

tie-downs; however, the calcula-

tions are included here.

Wind Loads on the Superstructure:

Wind loads on the walls and roof
planes are the same as for the Type
C multi-section unit.

Overturning Moment of the Super-
structure: The summation of the
force times distance values defines
the equation:

3X Wt

Mo =Pt xh, +!va]x(

1+
\ J

W
[Pv]| x (—E)

2
. Resisting Moment of the Superstruc-
ture: The total dead load provides
the only gravity load resistance to
overturning. Using the light dead
load for a multi-section unit from
section D-200.1.B:

Mr=DL x Wt

. Required  Vertical — Anchorage
Force: '

a. Two tie-downs: at the exterior
wall 1n lbs/ft:

Ay [0S x Mo- Mr)
2xX Wt

b. Four tie-downs: by triangle
proportions the intermediate
vertical anchorage forces (Av),
also in Ibs/ft, are:

Av, = Wt+dc:lev
| 2X Wt

Av, =

Wt-dc X Av
| 2xX Wt

The resisting moment created by
the three anchorage locations is:

M,y = Av, X (Wt +dc) + Av, x (Wt -dc)+

Av X 2X Wt

Substitution of the anchorage

force values into the above

equation results in the follow-
- 1ng:

2 ' 2
o] (Witde)  (Wi-de) +2th}

2 x:Wt 2 X Wt

Since the anchorage moment
(Mav) must balance the net
overturning morment (1.5 x Mo-
Mr), the maximum vertical an-
chorage force (Av) at the exte-
rior wall in Ibs/ft, becomes:

(1:5xMo- Mr)

(We+do)® | (Wi-do)’ |

: _ : 2% Wt
2 X Wt 2X Wt :‘




And the next largest anchorage
force (in 1bs.) (Av;) at the first

interior pier becomes:
t+de :
Av, = {W *de X Av X spacing
2XWt

b. Six tie-downs: by triangle pro-
portions the intermediate verti-
cal anchorage forces (Av), In

- Ibs/ft of unit length, are:

Av, = 2><Wt—dc}(AV
2 X Wt

(Wt +dc|

Av,
| 2xX Wt ]

H

XAV

Av, = Wt —de X AV
2X Wt |

The resisting moment created by
the four anchorage locations is:
M,y = Av; X (2x Wt+dc)+ Av, X (Wt+dc) +
Av, x(Wt—dc)+Avx2x Wt
Substitution of the anchorage

force values into the above re-
sults in the following:

(2 x Wt -dc)? R (Wt +de)? N
2XWt 2xX Wt

M,y =Avx

_ 2
M+2XWt
2 X Wt

Since the anchorage moment
(Mav) must balance the net
overturning moment (1.5 X Mo-
Mr), the maximum vertical an-

chorage force (Av) at the exte-
rior wall in 1bs/ft, becomes:

ve. (1.5x Mo - Mr}
| (2xWt-de) N (Wt +dc)’ .
2X Wt 2xX Wt
(Wt —dc)?
2xX Wt

+2x Wt

And the next largest anchorage
force (in Ibs.) (Av) at the first
interior pier becomes:

A _[Zth-dc

vV, = *X Av X spacin
1= 2><Wt] VX Spacing

The smaller values of Av are not
printed in the tables for fabrica-
tion economy.

G. Wind Load Considerations for a

Type I Multi-Section Unit.

1. General: The pivot point is located
at the exterior foundation wall on
one side. Anchorage connection of
superstructure to foundation is ac-
complished at specific pier locations
“resulting in either two tie-downs or
four tie-downs as illustrated in Fig-
ure D-15.

2. Wind Loads on the Superstructure:
Wind loads on the walls and roof
planes are the same as for the Type
C or E unit.

3. Overturning Moment of the Super-
structure: The summation of the
force times distance values defines
the equation:




4. Resisting Moment of the Superstruc-
ture: The total dead load provides
the only gravity load resistance to

Mo =Pixh, + |va| X [3 XZWt) +[Pv]| x [—Wz—t-j

1 —
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overturning. Using the light dead
load for a multi-section unit from
section D-200.1.B:

Mr = DL x (Wt)

Required  Vertical  Anchorage
Force:

a. Two tie-downs: Concentrated

load in Ibs. at the exterior pier
becomes:

(1.5x Mo - Mr) N
Av = X spacing
(2x Wt -dc)

b. Four tie-downs: by triangle

proportions the intermediate

- vertical anchorage forces (Av)

are similar to the Type E multi-
section unit.

The resisting moment created by
the three anchorage locations is:

M,y = Av, x (Wt +dc)+ Av, x(Wt-dc)+

M.y

AvX (2x Wt - dc)

Substitution of the anchorage
force values into the above
equation rtesults in the follow-

ng:
r (Wt +dc)* 1|
}(2><V~.rt-dc)+ |
U wiedo) 2
Wi H@xWi-de) |

Since the anchorage moment
(May) must balance the net
overturning moment (1.5 x Mo-

Mr), the maximum vertical an-
chorage force (Av) at the exte-
rior pier, used in the Foundation
Design Load Tables of Appen-
dix B, Part 2, becomes:

e (1.5 Mo -Mr)
-l (Wt +de)
,’ (2xWt-do)

| (Wt-de)?
I.(ZXWt-dc

X spacing

|
[
|
+{2xWt- ch

And the next largest anchorage
force (Av,) at the first interior
pier becomes:

Wt+dc
, =l ————— X Av
(2 x Wt -dc)

This (Av,) force equation is not
used in the Foundation Design Load
Tables of Appendix B. I is shown
here for engineers who wish to re-
duce the design (Av) force at inte-

rior pier locations.

D-300.3 REQUIRED VERTICAL AN-
CHORAGE BASED ON SEISMIC IN THE
TRANSVERSE DIRECTION. Refer to Fig-

- ure D-16 to D-18 for the free-body diagrams of

the superstructure and foundation for single-
section units, illustrating the overturning forces
due to seismic activity and the elemerit dead
loads providing resistance.

- A.- General. The seismic provisions of
ASCE 7-93 are a limit state methodology that
must be modified to an allowable stress meth-
odology for comparison to wind. This is ac-
complished in the load combination as follows:




The basic load combination from E-DL
ASCE 7-93: :

The seismic equation from ASCE
o, 3WE/2 —_
] , Wt/2
' 1 i
1. I
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7-93: .
E=+2Qg+05xAvxDL

where Qg is the effect of horizontal
seismic. Substitution of E into the ba-
sic equation:

Qe -Dx(1-05%Av)

Thus, for Seismic the net overturning
equation generalizes to:

15X Mo - (1- 0.5 X Av) X Mr

which includes the same 1.5 factor of
safety as used for wind.

B. Seismic Force Consideration for the

Type C, C1, E or I Single-Section Units.

1. Seismic Inertia Forces on the Su-
perstructure: Determination of the
horizontal forces was explained in
section D-200.5. The “heavy” com-
ponent dead loads were used to ar-
rive at the inertia forces F,; and Fy.

2. Overturning Moment of the Super-
structure: The moment components
are force times distance from the
pivot.

a. For Type C and Ci single-
section units:

Mo = Fyy X (b, + 0.833) + Fir x 0.833

b. For Type E or I single-section
units:

Mo =Fqxh,

b-51

A [15xMo—(1-05xAv)xMr |

3. Resisting moment of the Superstruc-

ture: The dead load and snow load,
where applicable, constitute the
gravity load resisting overturning.
The “light” unit dead load was used
for overturning resistance to be con-
servative, even though the “heavy”
dead loads for single-section units
were used for the calculation of the
floor and roof inertia forces. Gen-
erally the equations become:

a. For Type C and C1 single-
section units:

Mr = (DL + %P, th)x(%—ch

b. For Type E and I single-section
units:

Mr = (DL + %P, Xx Wt} X (—Wz—t)

. Reguired  Vertical = Anchorage

Force: Using the general equation
described in section D-300.3.A and
using the appropriate Mo and Mr
equartons for each unit Type, the
equations become:

a. For Type C single-section units:

Ay | 15X Mo—(1-05xAV)x Mr |

Wi— 2% do — Jx spacing

b. For Typé C1 single-section unit:

Wi de Jx spacing




¢. For Type E single-section units: [ 15%xMo—{(1—05x Av)x Mr |
V=
Wt
_ PF (where applicable)
¢¢~L¢¢¢¢$¢é$¢i«¢¢$¢l$
EQ . /3\ ---’Fx__r _ .. Supersﬁ'ucture
' ' DL (light) Free-body
Diagram
Wi hn
| _de
|
c—— P
I 3 pivet 0.833' (107
Av
I Wi-2de L -
1 K :
Av uplift compression ]
: ﬁP \L ' Foundation
Y [E Free-body
C S Diagram
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.Plf(wherg applicable) ]
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\_4 B ! | Free-body
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i _ Wit . b hn
1 ) } de rl
o ' ' ! Fxf
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Pf(where applicable)
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This is reflected in the Foundation
Design Load Tables of Appendix B,
Part 2. Note: should any (Av) value
become negative, there is no uplift.

C. Séismic Force Considerations for the
Type C, E and I Multi-Section Units.

1.

General: The moment equilibrium
equations for anchorage resistance
are similar to those for the mult-
section units subjected to wind load
as shown in Figures D-13 to D-15.

The applied roof and floor inertia _

forces (Fx and Fyr respectively) are
based - on heavy dead loads for
multi-section units and positioned
where shown in Figures D-16 to
D-18. Calculation of the horizontal
roof and floor forces was explained

in section D-200.5. -

. QOverturning Moment of the Super-

Structure:.’

a. For Type C multi-section units:
Use the same equation found in
section D-300.3.B.2.a, except
calculate F,, and Fy from the
expressions for Multi-Section
units.

b. For Type E or I multi-section
units: Use the same equation
found in section D-300.3.B.2.b.,
except calculate Fy; and Fyr from
the expressions for Multi-
~Section units.

. Resisting Moment of the Superstruc-

fure:

a. For Type C multi-section units:

V=

Av=

M, = (DL + %P; X 2x Wt) x (Wt —dc)

b. For Type E or I multi-section
umnits:

M, = (DL + %P; X 2 x Wt)x Wt

4. Required  Vertical  Anchorage
Force: Using the general equation
described in section D-300.3.A the
equations become: '

a. For Type C multi-section units:
The concentrated force at the
exterior pier for two tie-downs:

[15xMo—(1- 05X AV)x Mr |
2% (Wt—dc) Jx spacmg

with four tie-downs: The
maximum concentrated (Av)

force that is used in the Founda-

+3 MNacion Tf\a a hiac nf A
l..I.Ul.l U\IDJ.EIJ. LAJGALL L AU EIVD UL I'LP

pendix B, Part 2 is:

" (1.5xMo-(1-0.5x Av) X Mr)

[(Wi-2x do)? Tspacing
i 2x(Wt-dc) I
i. 3 x((v\:ft) ) +2x{Wt- dc:)J|

Note: that the smaller vertical an-
chorage forces (Avy) and (Av;) de-
rived in Section D-300.2.E.5 are not
- used in the tables. Note: negative
values of (Av) produce no uplift.

b. For Type E multi-section units,
anchored at the exterior walls,
the (Av) value is in units of
Ibs/ft. With two tie-downs:



[ 15xMo—(1-05x Av)x Mr |

A
v U 2x Wt

For four tie-downs:  The
maximum vertical anchorage

* force (Av) that is used in the -

Foundation Design Load Tables
of Appendix B, Part 2 at the
exterior wall in units of Ibs/ft is:

(1:5% Mo-(1- 0.5x Av)x Mr)

Av = 2 2 A
(Wt+dc) N (Wt-dc)
2xWt 72X Wt

4—2th}

‘The next largest anchorage force
- (Avy in Ibs.) at the first interior

pier as used in the Appendix B,
- Part 2 Tables becomes:

o [wr+de] ,
LAy, :L > X Wi Jx Av X spacing

For six tie-downs: This condi-
tion exists only for the Type E3
Foundation  Concept.  The
maximum vertical anchorage
force (Av) that is used in the
- ‘Foundation Design Load Tables
of Appendix B. Part 2 at the
-exterior wall in units of Ibs/ft is:

_ (1.5xMo-(1-0.5x Av)x Mr)

(2x Wt-de)  (Wi+dce)’
+ +

2x Wi 2X Wt
M+.2><Wt
2x Wt :

The next largest anchorage force
(Av; in lbs.) at the first interior
pier as used in the Appendix B,
Part 2 Tables becomes:

. Wt —d .
Av, = [:B_.E_CJ X Av X spacing
' 2xWt -
¢. For Type I multi-section units:
The - concentrated force at' the
exterior pier for two tie-downs:

'_F15xMo+(1.-05><Av)xMr1'X ,
T ax(Wi—do) Jxspacing

wit.h four tie-downs: The
maximum - vertical anchorage
- force (Avin Lbs.) at the exterior
* pier, which is used in the Foun-
dation Design Load Tables, Part
2,18 _ '
* (1.5%Mo-(1-0.5x Av) x Mr)
V= > —I
[F (We+do)® |
| (2xWe-de) | |
i (Wt - dc)? Il |
( -l

X Spacing
(2 X Wt-de) +(2x Wt -dc)

And the next largest anchorage
force (Av;) at the first interior

pier is:
AVI = M X Av
(2x Wt-dc)

This (Av;) force equation is not
used in the Foundation Design
Load Tables of Appendix B. It
is shown here for engineers who
wish to reduce the design (Av)
force at interior pier locations.

'D-300.4 REQUIRED HORIZONTAL AN-

CHORAGE BASED ON WIND IN THE

- TRANSVERSE DIRECTION. Refer to Fig-

ures D-19 and D-21 for the free-body diagrams




of the superstructure and foundation for single
~ section and multi-section units, illustrating the
horizontal forces due to sliding and element
dead loads providing resistance. Horizontal
sliding is not influenced by the foundation
Type C, E or I; thus the same analysis applies
to all of the foundation types. Figure D-4, D-5
and D-6 are also related to the equation devel-

- DL).

Figure D-20 illustrates that a tributary
width approach is used to calculate the forces
to each foundation horizontal load resisting
plane.

A Wind Load Considerations for the
Type C, E and I Single-Section Unit.

General: As shown in Figure D-19

" opment of this section. A roof slope of 10-15° L e e i &
(20° also) (approx. 3 in 12 slope) was used so wfﬂ;é;gl W:En an%rest;ireeglema?
-as to utilize the maximum exterior pressure co- ciiction on the leeward wall are
efficient on the windward slope (Cp =+0.2) to . - .
N : - transferred into. the roof (plus ceil-
produce the largest horizontal windward force . e
_ . A -ing) and floor diaphragms. The roof
- component, and thus the largest sliding force. (plus ceiling) diaphra transfers
An-external windward slope uses a Cp=-0.9 to 8 puragin
_ . . : . the force into superstructure shear
produce the smallest resistance force. These ‘walls perpendicular to the unit
were conservative assumpti_on’s for the Tables. '-'Ien gth, fm? then in tum to the floor
Note that internal pressures on the walls cancel; " diaphra assumine all comnec-
therefore, only internal pressures of +GCpi on . puragm, as g T
_ . . tions are properly designed to resist
the roof planes are considered (see Figure D-5). the horizontal wind forces. ' From
For allowable stress design methodology, the " the floor- diaphrasm the h<.)rizont al
load combination from ASCE 7-931s: . (Wind - o P gm '
~ x APVW y Wt /2 —
used for {1 . ,i
resistance ¢ {)prw \ :
=08 A1 P 4 )
' 7 L " roof / ceilin
gﬁgiﬁéofzarce (+)pn:_' g o L diaphrag;r;g
Cp=+0.2 L 3 v Phw Ph : :
. — - + e PPt —— Supersiructure
Wind . | &= 10-;15 ¥ _ _Free-body
%‘ Y e DL (light) : Diagram
. ) Wi ](-)p\ndrd hn
Direction eewa
(+)pww [ -
windward ! T % Fsl : -ZS\ T pa—
.g?aoghrégm : U e Fr RN manufactured home
_ <YL"' Ah rated shear wall
e ]
u l_l ‘75 | foundation El?:;-tti;tclign
A : shear wall Diagram
i | _

Type C, E or{ Single-Section Units - -

Wind Related Sliding - Transverse Direction
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force is transferred into the founda-
tion shear wail or vertical X-bracing
plane. Reference Figure 6-4. It is
assumed that the location of super-
structure shear walls coincides with
the foundation shear wall locations.

. Wind Loads on the Superstructure:
As shown in Figure D-19, the resul-
tant wind force at the top and bot-
tom of the wall are (Pt) and (Pb) re-
spectively. The vertical component
of the resultant wind force on the
-windward and leeward slope are
(Pvw) and (Pvl) respectively. The
horizontal components of the roof
wind loads both contribute to slid-
- ing, and are calculated as follows:

N h
Pr=Pb= (p_ww +[pw,|)><?“
' E

Pyvw=p_ X—
P X 5

For calculation of (Fr) use (Cp) =
-0.9 in the above equation.

P = Pu x(%) X tan20°

* For calculation of '(FSL) use (Cp) = Fy
+0.2 in the above eguation.
x (—‘;—[EJ X tan20° K.,

Py = Ipr_l

. Sliding Force on the Superstruc-
ture: The sliding force is a function
of the number of foundation shear
walls (transverse foundation walls)

d ;_(Pt + Pb.) X [—Izi] + (Pyy + Py ) X (—Z—J

Fsz.m

Wi SL

Ky

=(Pt + Pb) x[5)+(1>ﬂw +Py ) x[ﬁ J

that are used. Note that all four
sliding force horizontal components
point in the same direction and thus
are additive.

a. For two end shear (fransverse)
walls: the end wall sliding force
distribution is iltustrated in Fig-
ure D-20 and calculated as fol-

- lows:

L

b. For four shear (transverse)
walls: the interior and end wall
sliding force distribution is ilius-
trated in Figure D-20 and calcu-
lated as follows:

_=(Pt+Pb)x [%) + (PW + Py )% [%J

= (}ft} Pb)x (%)n#_(PHW + Py )% (%]

c. For six shear (transverse) walls:
the interior and end wall sliding
force distribution is illustrated in
Figure D-20 and calculated as
follows:

) —(Pt+Pb) x(%)%(PHW +Py ) x(—ISi)

L)

4. Resisting Force supplied by the Su-
perstructure. At the shear walls the
sliding force (Fg) is resisted by the
friction from the dead load of the




structure, reduced by the differential

uplift pressure on the roof planes. -

Note that the “light” unit dead load
was assumed for the calculations.
The coefficient of static friction is

- assumed to be 0.4 for wood against
concrete or masonry.

a. For two end shear (transverse)
walls: the frictional resistance is
a function of dead load as illus-
trated in Figure D-20 and calcu-
lated as follows: '

Spacing has been conservatively
set to 4 feet, regardless of actual
pier spacing. If (Frepg) is nega-
tive, set Frepg=0.

For four shear (transverse)

walls: the frictional resistance is

distributed to an end and interior

shear wall location as illustrated

in Figure D-20 and calculated as
. fol}ows:

(DL- [Py |- }PVW ) 0.4 x spacing

Fro. = (DL T |PVL| ) |va]) x04x [&;mg} .

Fr,, = (DL [Py, |- [Pow]) x 0.4 % [f‘&;i@}

Spacing has been conservatively
set to 4 feet, regardless of actual
pier spacing. If (Friy or Frenq) is
negative, set Friy or Freng = 0 as
appropriate.

c. For six shear (transverse) walls:
the frictional resistance is dis-
tributed to an interior and end

wall the same as for four shear
-~ walls as illustrated in Figure
D-20.

5. Required Horizontal Anchorage

Force: If the horizontal shiding
force exceeds the horizontal sliding
resistance, then sliding occurs. This
net sliding force (Ah) must be re-
sisted by connections between the

- superstructure and the foundation
. shear walls or vertical X-bracing

planes with an appropriate factor of
safety, generally assumed to be 1.5
as for overturning. Refer to section
D-300.2.A.5 for a full description.
The equation  requires substitution
of the above (Fs1) and (Fry and
Frend) values for the selected 2, 4 or
6 shear walls. For the interior shear
wall locations:

Fr,

int

. | 1.5% FSL;R. -
Ah. = —
- Wt

int
and for the end shear wall locations:

1.5x IFSLM —Fr
B Wt

end

~ B. Wind Load Considerations for a
Type C, E or I Multi-Section Unit.

1.

General: Comparing Figures D-19
and D-21, it is clear that the behav-
jor of a multi-section unit is identi-
cal to the single-section unit in re-

" gards to sliding. The behavior de-

scribed in section D-300.4.A. can be
applied here, except that the multi-

~ section unit is twice as wide (2 X

W)
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. Wind Loads on the Superstructure:
As shown in Figure D-21, the same
wind force components are re-
quired, except that the roof forces
are twice as large for the multi-
section unit as follows:

Pt=Pb=(p,, +[puaf) x =
Pvw=p, X Wt

For calculation of (Fr) use (Cp) =
-0.9 in the above equation.

Pvl=ps X Wt

P

=p., X Wtx tan20°

For calculation of (Fsr) use (Cp) =

+0.2 in the above equation. . -

P, =p, x Wtx tan20°
3. Sliding Force on the Superstruc-
- mure: The sliding force equations
. for single-section units from section
D-300.4.A.3 are applicable, substi-
tuting the force values from section
D-300.4B.2 for multi-section units.

4. Resisting Force supplied by the Su-
perstructure:  The resisting force
equations for single-section units
from section D-300.4.A.4 with the
same notes are applicable, substitut-
ing the “light” dead load for a multi-
section unit and the wind force val-
ues from section D-300.4.B.2.

5. Reguired Horizontal Anchorage
Force: Similar equations are util-
ized as for the single-section units
except for unit width (2 x Wt). The

A
: PVI&.
/ : roof / ceiling
Wind Phi diaphragm
: === Pt Superstructure
% DL (hght) E‘;‘:;;?:V
Direction.
hn
o + cmmPpPh
floor - | I I II| I | <l. .
diaphragm /[ e manufactured home
%, Ah rated shear wall
Ah _ e _
I_I Foundatéon
\ foundation Erfagra% i
shear wall

Type C, E or | Multi-Section Units
Wind Related Sliding - Transverse Direction
Figure D - 21 |
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equation requires substitution of the
above (Fsp) and (Fry,; and Fr.q) val-
ues for the selected 2, 4 or 6 shear

walls. For the interior shear wall
location:
. .Ahmt : l‘SXFSLm .—_Frint

2XWt
 and for the end shear wall location:

15xFy  —Frg,
ed T 2 Wt

Ah

C. Horizontal Anchorage with X-
Bracing. The calculation of (Ah) is necessary
to proceed to analyze X-bracing alternatives.
Refer to Figure 6-10 and section 602-5.G for
illustration and explanation of two horizontal
anchorage options:

verse foundation walls.

' D-300.5 REQUIRED HORIZONTAL AN-
CHORAGE BASED ON SEISMIC IN THE
TRANSVERSE DIRECTION. Refer to Fig-
ures D-22 and D-23 for the free-body diagrams
of the superstructure and foundation for single
section and multi-section umits, illustrating the

~ horizontal forces due to seismic induced slid-
ing. No gravity load frictional resistance is
considered due to the dynamic vertical compo-
nent of acceleration. Horizontal sliding is not
influenced by the foundation Type C, E or I;

. thus the same analysis applies to all of the
foundation types. - Figure D-7 is related to the
‘equation development for the calculation of

horizontal inertia floor and roof forces.

A. Seismic Force Considerations for the
Type C, E and I Single-Section Units.

1. To use steel straps to complete the 1. General: Figure D-22 shows all the
transverse foundation walls, or applied and resisting forces in-
: ' volved in the horizontal equilibrium
2. To use steel straps instead of trans- - equations.
roof / ceiling =
diaphragm _-’
| -7
Eq I c—— X ——c _
N hn/2 Superstructure
5 4 — E&Hmw
o o o ) iagram
. fioor ! manifactured home
_diaphragm N ' %FS[ - rated shear wall
' et cm P Fxf :
TiDC floorY m .
G B
Wt |
=) Ah
7 . . Foundation
]__] ‘C% | foundation Free-body
’ shear wall Diagram
{short foundation
L wall)

‘Type C, E or | Single-Section Units

Seismic Related Sliding - Transverse Direction
Figure D - 22
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2. Seismic Inertia Forces on the Su-

perstructure: Determination of the
horizontal forces was explained in
section D-200.5. The “heavy” com-
ponent dead loads were used to ar-
rive at the inertia forces for single-
section units.

3. Sliding Force on the Superstruc-

ture: The sliding force is a function
of the number of foundation shear
walls (transverse foundation walls)
that are used. '

a. For two end shear (transverse)
walls: - the end wall sliding
seismic force distribution is il-
lustrated in Figure D-20 and
_calculated as follows:

.ESLM =(Fxr +Fxf)x[%)

b. For four shear (transverse)
walls: the interior and end wall
sliding seismic force distribution
is illustrated in Figure D-20 and
calculated as follows:

FSLim_ = (Fxr + Fxf ) X(—I;J

e = (Fxr +F, ) X (%)

c. For six shear (transverse) walls:
the interior and end wall sliding
~“seismic force distribution is il-
lustrated in Figure D-20 and
calculated as follows:

FSLM = (Fxr + Fxf ) X [%)

Fy_ =(E, +E,)x (3:0-)

4. Resisting Force supplied by the Su-

1.

‘perstructure: The unreliability of
friction to provide horizontal resis-

. tance to sliding during a seismic

event requires :

Fr = 0 for interior and end wall re-
sistance.

Required  Horizontal ~Anchorage
Force: The equations require sub-
stitution of the above (Fg1) values

| for the selected 2, 4, or 6 shear

walls. The horizontal sliding force
for interior shear wall locations is:
Al = lif_isﬁﬂ,

Wt

S, =

The honzontal shdmg force for the

end shear wall locations is:’

_ L5xF
Ahyy =

B. Seismic Force Considerations for the
- . Type G, E and I Multi-Section Units.

General: Figure D-23 shows all the
applied and resisting forces in-
volved in the horizontal equilibrium
equations,

Seismic Inertia Forces on the Siu-

perstructyre: Determination of the

horizontal forces was explained in
section D-200.5. The “heavy” com-




ponent dead loads for multi-section
units were used to arrive at the 1ner-
tia forces.

. Sliding Force on the Superstruc-
ture: The sliding force is a function
of the pumber of foundation shear
.. walls (transverse foundation walls)
that are used. Reference Figure
D-20 as a similar illustration,
changing the unit width from (Wt)
to (2 x Wt). The equations for hori-
zontal sliding are the same as for
single-section units, except that the
‘magnitude of the inertia forces is for
multi-section units -as described in
section D.200.5.B - and
D.200.5.E.7.2. and D-200.5.E.8.
The sliding (Fs) equations then
“duplicate ‘as shown in section
D-300.5.A.3 with the larger F,, and
Fyr values used in the equations. -

. Resisting Force supplied by the Su-
perstructure:  The ‘unreliability of

friction to provide horizontal resis-
tance to sliding during a seismic
event requires :

Fr = O for interior and end wall re-
sistance. :

5. Required Horizontal Anchorage
Force: The equations require sub-
stitution of ‘the above (Fg;) Multi-
Section unit values for the selected
2, 4 or 6 shear walls. The horizon-

~ tal sliding . force for the interior

- shear wall locations is:

Ab. =_1-5_><F5Lnt
- 2XWt
and the horizontal sliding force for
“the end shear wall location is:
- .. Ah. : 15xFy
o 2X Wt

C. Horizontal  Anchorage = with

roof / ceiling

dlaphragm
. : = ——
?;EQ "o _
o hn/2 Superstructure
' : Y — Free-body
s — : q
floor 0 --n)F | 2 _ manufactured home | Daag@m
diaphragm 2E DL floor, s & rated shear wall
. —ai 2 - == Fxf
I 7l I .
- A
) 2R ) =
= Ah
I_I . _ Foundation
U 'E% 1. foundation Free-body
shear wall Diagram
(short foundation _j
— wall)
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X-Bracing. The calculation of (Ah) is neces-
sary to proceed to analyze X-bracing alterna-
tives. Refer to Figure 6-10 and section 602-5.G
for illustration and explanation of two horizon-
tal anchorage options:

1. To use steel straps or rods to com-
plete the transverse foundation
walls, or

2. To use steel straps or rods instead of
transverse foundation walls.

D-300.6 REQUIRED HORIZONTAL AN-
CHORAGE BASED ON WIND IN THE
LONGITUDINAL DIRECTION. Refer to
Figure D-24 for the free-body diagram of the
superstructure and foundation for single section
and multi-section, illustrating the horizontal
forces due to longitudinal sliding from wind
loading. The longitudinal sliding force (Ah) is
not influenced by the foundation Type C, E or
I. The same free-body diagram is used for the
analysis; however, the detailing does differ
based on foundation Type C, or E and I. The

Type E or I foundation, where structural exte-
rior longitudinal foundation walls are used, is
illustrated in Figure D-25. A Type C unit,
where non-structural exterior longitudinal walls
are typically used, incorporates vertical X-
bracing planes along the chassis beam lines for
longitudinal sliding resistance as illustrated in
Figure D-26. Figure D-4 is also related to the
equation development of this sectioni. A roof
slope of 20 degrees (approx. 4 in 12 slope) was
used so as to maximize the end wall area to
produce the largest horizontal windward and
leeward forces. Note that internal pressures
GCpi on the end walls cancel (see Figure D-5).
For allowable stress design methodology, the
load combination from ASCE 7-93 is: (Wind -
DL). Figures D-25 and D-26 also illustrate that
a tributary width approach is used to calculate

" the (Ah) force transferred to each foundation
* horizontal load resisting plane.

A. Wind Load Considerations for the
Type C, E and I Single-Section Units.

- 1. General:- As shown in Figure D-24

™ £/ ceili )
: P roof / ceiling
Wind :%' diaphragm >
= | | e
Direction -] s=m=3 Phe ] e
Pwels (k—end - DL (light) end il | Jcp=-02 | Brheihre
Cp=+08 f| wall B , : | - wall {single-section) Diagram
' = <— Fr _,— fioor diaphragm —|Cp =-0.275 -
Ly 1 L} (multi-section}
windward % Ah jeeward
L .
=) AN N
7 Foundation
exterior foundation. . Free-body
| shearwall (long) Diagram

‘Single or Multi-Section Unit

Wind Related Slidin g - Longitudinal Direction
Figure D - 24
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the external wind pressure on the
windward wall and the external
suction on the leeward wall are
transferred into the roof (plus ceil-
ing) and floor diaphragms. The roof
(plus ceiling) diaphragm transfers
the force into the exterior super-
structure shear walls paralle] to the
“unit length, and then in tum to the
floor diaphragm, assuming all con-
nections are properly designed to
resist the horizontal wind forces.
From the floor diaphragm the hori-
zontal force is transferred into the
exterior (longitudinal) foundation
shear walls for Type E or I units, or
1s transferred from the exterior walls
to the vertical X-bracing planes un-
_der chassis beam lines for Type C
units as shown in Figures D-25 and

D-26 respectively. Also, reference
Figure 6-6 for further illustration of
both longitudinal resistance sys-
tems. Note: it is assumed that the
exterior superstructure shear walls
can transfer their force through the
floor diaphragm and send the total
sliding force over to the chassis
beam lines for the Type C founda-

tion. -

Wind Loads on the Superstructure:
The resultant wind forces occur on
the end elevations of the single-
section unit. The windward pres-
sure (pwg) and the leeward suction

(pLe) include exterior effects only
‘(internal effects cancel) as shown in

Figures D-4 and D-5. The areas
over which these pressures act are

"‘]’F' ; x\ ) X 4 b = ) = =
oo | . \
wind [
% Aend1| | _ : . Wi
M ‘ W2 =tributary width carried exterior foundation
Direction : by exterior wall shear walls ([Qng)
J
Ean
Single-Section Unit
&han
— K 4 T- O )~ b4 4 ) T =
Wind . H !
Aend2: - -
l%> ; Wt=trbutary width carred - Lo 2Wh
Direction : by exterior wall wall extenior foundation
i shear walls (fong)
i M
-

&an

Mulfi-Section Unit

Figure D - 25
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illustrated in Figure D-27 for single-
section units, and is calcufated as
follows:

. 2
Ay =Witxh, + (—‘?J X tan20°

The combined longitudinal resultant

force for the windward and leeward

end walls of a single-section unit is:

Py = (pWE + IPLE,D XA,

For selection of external pressure
coefficients (Cp) on the leeward
side, use Cp = -0.2 for single-
section units

Sliding Force on the Superstruc-
ture: The sliding force is distrib-
uted to the two longitudinal exterior
superstructure walls and then to the
floor diaphragm as follows:

L7 axL

minimum required

vertical

vertical
, X-bracing x-bracing at ends of unit x-bracing ,
Wit/2 =
. ; . tributary width £ 3 -
Wind carmied by all =N 5 N
. x-hraces along . Wi
one chassis ; ot " :
. beam line _ i' chassis beam lines | = : _
Direction | E:}‘é’E}HE}%&AhE}{E:—: .
) ‘ d : i
ical _ non-s ura nsverse
pier ' additionat exterior long wall | direction
. x-bracing at each side shear wall
as required at each end
L
Single-Section Unit
vertical minimum required vertical
, X-bracing X-bracing at ends of unit , X-bracing ,
Wt = R — S T
tributary width NG
) cartied by all »
Wind x-braces alohg Y
one chassis &
beam line M : e et s I PV
Direction ) >-= El L m :"_--::EB Ahaﬁzﬁdmgax
! chassis béam lines H H
|- S m— E’m ¥ [ - —t £ %’Ahﬂ e E—
Ty H A i . Pl N T
T ‘ - ol
. — non-structural transverse
typical additional exterior long wall  direction
pier x-bracing at each side shear wall
as required : at each end

Multi-Section Unit
Type C - Foundation Vertical X-Bracing - Wind Related Sliding - Longitudinal Direction

Figure D - 26
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4. Resisting Force supplied by the Su-

perstructure: Superstructure gravity
dead loads are distributed differ-
ently to the Type C and Type E or I
- foundations as described in section
D-300.1.A to C. Also, the roof
planes are subjected to external and
interior combined suctions as shown
in Figures D-4 and D-5 that would
offset much of the dead load in most
cases. Note: the “light” unit dead
load was assumed. For these rea-
sons, and for simplicity in the
-analysis, no frictional resistance was
assumed to exist. This is a conser-
vative approach.- It should be
pointed out that for wind speeds of
80 and 90 MPH incorporating the
Cp=-0.7 on both roof sloping planes
would have resulted in no sliding,
meaning values of Fsy that are
negative. This was ignored for ad-
ditional conservatism.

- Required Horizontal Anchorage
* Force: The longitudinal sliding
force (Ap), without any assumed
frictional = resistance, is the same
magnitude as the sliding force on
the superstructure (Fgr). This slid-
-ing force (Ah) must be resisted by
connections between the superstruc-
. ture and the longitudinal foundation
shear walls for Type E or I Founda-
tions, and it must be resisted by
vertical X-bracing planes for Type
C foundations. The appropriate
factor of safety is assumed to be 1.5
(as for overturning). Refer to sec-
tion D-300.2.A.5 for a full descrip-
tion. The longitudinal sliding force
per foot of length of unit is:

Ah=15xF,

B. Wind Load Considerations for the

- Type C, E and I Multi-Section Units.

1. General: The analysis process is

the same as for single-section units,
except that the end elevation area is
greater than the single section unit.
Figures D-24 to D-27 illustrate the

- multi-section unit information re-

quired.

Wind Loads on the Superstructure:
The resultant wind forces occur on
the end elevations of the multi-
section unit. ‘The windward pres-
sure (pwe) and the leeward suction
(pLe) include exterior effects only
(internal effects cancel) as shown in
Figures D-4 and D-5. The area over
which these pressures act is illus-
trated in Figure D-27 and is calcu-
lated as follows: =

A g, = (2XWt)x h, +(Wt)” x tan20°

The combined longitudinal resultant
force for a multi-section unit js:

P = (P )X A

and Cp = -0.275 for multi-section
units in the calculation of (pig) as
required above.

. Sliding Force on the Superstruc-

ture: The sliding force is distrib-
uted to the two longitudinal exterior
superstructure walls and then to the
floor diaphragm as follows:




P,
B, =—1&
LT axL

4. Resisting Force supplied by the Su-
perstructure: Same discussion ap-
plies as for single-section units.

5. Required Horizontal Anchorage
Force: The same discussion applies
as for single-section units. The
longitudinal sliding force, distrib-
uted to each exterior longitudinal
wall, per foot of length of unit is:

Ab=15%E,

' Note if 4 lines of vertical X-bracing

are to carry the sliding force (Fsp) as

depicted in'Figure D-26 then:

| 15x% FéL
2 .

C. Horizontal Anchorage with X-
Bracing. The caiculation of (Ah) is necessary
to proceed to analyze X-bracing. Refer to Fig-
ure 6-11 and section 603-6.F for illustration
and explanation of the horizontal anchorage
‘with X-bracing in the longitudinal direction:

Note: X-bracing is typically used for Type
C units. Only Perimeter longitudinal

in Figure D-26.
~ seismic terms and is related to the equation de-

foundation walls would typically be
required for Type E or I units.

D-300.7 REQUIRED HORIZONTAL AN-
CHORAGE BASED ON SEISMIC IN THE
LONGITUDINAL DIRECTION. Refer to
Figure D-28 for the free-body diagram of the
superstructure and foundation for single section

-and multi-section units, illustrating the horizon-

tal forces due to longitudinal sliding from
seismic forces. The longitudinal sliding force
(Ah) is not influenced by the foundation Type
C, E or I. The same free-body diagram is used
for the analysis; however, the 'detail'ing does
differ based on foundation Type C, or E and L.
The Type E or I foundation, where structural
exterior longitudinal foundation walls are used,
is-similar to that illustrated for wind in Figure

‘D-25. A Type C unit, where non-structural

exterior longitudinal walls are typically used,
incorporates vertical X-bracing planes along
the chassis beam lines for longitudinal sliding
resistance is similar to that illustrated for wind
Figure D-7 illustrates the

velopment found in section D-200.5.B. and

"E.7. and E.8. for the calculation of horizontal

inertia floor and roof forces. These forces are
the same magnitude in the transverse and longi-

‘tudinal directions. For allowable stress design

methodology, the load combination from
ASCE 7-93 is: (Seismic)-DL.

Wit

1
4
4

_ hn.\ Aend

Single-Section

2w

Muiti-Section

End Elevation Areas - Wind - Longitudinal Direction
Fig_ure D-27
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A. Seismic Force Considerations for the
Type C, E and I Single-Section Units,

I.

General: Figure D-28 shows all the
applied and resisting forces in-
volved in the horizontal equilibrium

-equations. The seismic inertia floor

and roof forces are transferred into
the roof (plus ceiling) and floor dia-
phragms. -The roof (plus ceiling)

-diaphragm transfers the force into

the exterior superstructure shear
walls paralle] to the unit length, and
then in turn to the floor diaphragm,
assuming all connections are prop-
erly designed to resist the horizontal
inertia forces. From the floor dia-
phragm the horizontal force is trans-
ferred into the eXterior
(longitudinal): foundation shear

- walls for Type E or I units, or is

transferred from the exterior walls
to the vertical X-bracing planes un-

der chassis beam lines for Type C

units. - Figures D-25 and D-26,

drawn for wind loads, can be simi-
larly applied. Also, reference Fig-
ure 6-6 for further illustration of
both longitudinal resistance sys-
tems. It is assumed that the exterior
superstructure shear walls can trans-
fer their force through the floor dia-
phragm and send the total sliding
force over to the chassis beam lines
for the Type C foundation.

- Seismic Loads on the Superstruc-

rure; Calculation of the seismic in-
ertia forces is the same as that de-
termined for the transverse direction
seismic related sliding found in sec-
tion D-200.5.B and E.7. and E.8.

Sliding Force on the Superstruc-
ture: The sliding force is distrib-
uted to the two longitudinal exterior
superstructure walls and then to the
floor diaphragm in ibs/ft of length
as follows: :

EQ

)

{ roof / ceiling

'

== Fxr

. diaphragm .

— floor diaphragm

Superstruciure
Free-body
Diagram

<§:-Ah

A —
‘

hn
s '--*Fxf —Jv

N A—

=) Ah

k4

E

| exterior foundation
| shear wall (long)

Foundation
Free-body
Diagram

Single or Multi-Section Unit -

Seismic Related Sliding - Longitudinal Direction
Figure D - 28 '
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F, +F
st.:( 5 Xf)

4, Resisting Force supplied by the Su-

perstructure:  'The unreliability of
friction to provide horizontal resis-
tance to sliding during a seismic
event requires : '

Fr = 0: for all foundation types

Required = Horizontal Anchorage

Force:  The longitudinal sliding

force  (Ay), without any assumed
frictional resistance, is the same
magnitude as the sliding force on
the superstructure (Fgy). This slid-
ing force (Ah) must be resisted by
connections between the superstruc-
ture and the longitudinal foundation
shear walls for Type E or I Founda-

tions, and it must be resisted by

vertical X-bracing planes for Type
C foundations. = The appropriate
factor of safety is assumed to be 1.5
(as for overturning). Refer to sec-
tion D-300.2.A.5 for a full descrip-

tion. The longitudinal sliding force

per foot of length of unit is:

Ah=15xE,

B. Seismic Load Considerations for the -
Type C, E and 1 Multi-Section Units.

1.

General: The analysis process is

. the same as for single-section units,

except that the dead load for the
multi-section unit is greater than the
single section umit, and the inertia
forces will be greater. Figures D-24

C. Horizontal Anchorage

section unit information required for
seismic forces. '

. Seismic Loads on the Superstruc-

ture: Calculation of the seismic in-
-ertia forces is the same as that de-
termined for the transverse direction
seismic related sliding. |

. Sliding Force on the Superstruc-

ture:  The sliding force is distrib-

- uted to the two longitudinal exterior

superstructure walls and then to the
floor diaphragm in lbs/ft of unit
length as follows:

F.+F
FSL_"_'_“_—( 5 f)

.. Resisting Force supplied by the Su-

perstructure: Same discussion ap-
plies as for single-section units.
Thus, (Fr) =0,

. Reguired Horizontal Anchorage

Force: The same equation applies
as for single-section units. The
longitudinal sliding force per foot of
lIength of unit is:

Ah =15xF,

with X-

Bracing. The calculation of (Ah) is necessary

to proceed to analyze X-bracing. Refer to Fig-
ure 6-11 and section 603-6.F for illustration

‘and explanation of the horizontal anchorage

to D-26, although illustrating wind.

loads, are similar for the multi-

with X-bracing in the longitudinal direction:

Note: X-bracing is typically used for Type

. .C units. Only Perimeter longitudinal
foundation walls would typically be
required for Type E or I units.




APPENDIX E .
OWNER’S SITE ACCEPTABILITY WORKSHEET

Owner's
Name:

Address:

Telephone:

Site Location:

Legal Description:
Have you provided a copy of a map pinpointing the site? ' . yes  no
Have you submitted a foundation plan? S o yes  Rno

" (See #10 of Manufacture’s Worksheet)

Preliminary Site Information

Before approval of the site can begin, the applicant must provide preliminary site information to the
field office. Refer to Chapter 2, “Site Acceptability Criteria” for clarification.

1. Provide survey results showing existing grade elevation. (201-1) ft.

2. Is the building in a flood-prone area? (201-2) yes 1o
If the answer to 2 is Yes, answer 3, 4, & 5.
If the answer to 2 is No, answer 6, below.




10.

11.

What is the Base Flood Elevation?
‘What is the Flood Protection Eleva‘_[ion?

Has approval for drainage, gfading and berming been approved
for flood-prone sites?

Have permits been provided?
(Permits must be obtained for any alteration of the building site in
a flood protection area.)

Provide geotechnical report in areas of known high water table.
(201-4)

Provide geotechnical report if adverse site conditions are found or

suspected. (203)

Provide site-drainage plan complying with CABO R301.3 or local
requirements. (301}

Provide fill specifications if site is to be prepared with earth fill.
(303-2) o : _

If a geotechnical report is required, what is the net aflowable soil
bearing pressure? (202)

If no adverse soil conditions are known or suspected, and if the
home is individually sited, assume a soil bearing pressure of 1,000
psf. and use this value when a determination of soil bearing pres-
sure is called for. '

yes

yes

yes

yes

.yes

yes

ft.

no

no

no

no

. no

no

psf.

1,000 psf.




APPENDIX E

MANUFACTURER'S WORKSHEET

Manufacmrer's
Company Name:

Address:

Telephone:

Determination of Building Structure and Size
The manufacturer shall provide the following information:

1. Type of unit

2. Method, location and types of support:
Refer to Figures 6-7 and 6-8 .and chtipn 6_0_1-_4
Is the home a C, E, or I?
3. Length of unit L
4. Actual width of unit Wt
5. Heigh; of exterior wall **
6. Height of roof peak **
7. Roof slope **
8. Self weight of total unit (W) including mechanical equipment **

9. Distance between chassis members

10. One foundation design concept (See Appendix A)
(C1-C4; E1-E8; or I)

~ Single-Section

Multi-Section

ft.
ft.

ft.

ibs.

ft.




11

12.

13.

14.
15.

16.

~ d. Tie-down Strap (C1 concept only)

Recommended pier spacing **
a. Exterior
b. Interior

c. Continuous Marriage Wall

Length of largest isolated mamage Wall openmg or average of -

Iargest two adjacent openings

One installation method recommendations {include documenta-
tion showing connection details pertinent to geographic area for
seismic or wind). ** :

Interior shear wall locations (include documentation showing lo-
cations). ** '

Design wind speed used in designing connection details for hori-
zontal anchorage (Ah) and vertical anchorage (Av) in the trans-

" verse direction. **

Seismic acceleration values used in designing connectidn details
for horizontal anchorage (Ah) in the transverse and longitudinal
directions. **

Shear wall connection details with rated capacity for wind and
seismnic are provided. ** t

a. Connection locations at foundation end and interior walls
shown? **

b. Rated connection capacity for uplift and overturning *#*

c. Rated connection capacity for sliding in transverse direction **

d. Rated connection capacity for sliding in longitudinal direction **

e. Vertical X-bracing tension strap capacity **

(Number)

ft.

ft.

ft.

ft.

- mph.

(Spacing)
yes  no -
yes no
yes  no
yes " “no

- lbs./ft.

(or lbs._/tie-down)

Ibs./ft.

(or Ibs./diag. strap)

1bs.fft.

1bs./diag. strap




f. Engineering calculation by licensed structural engineer? ** yes  no

** (Optional values: It is optional for the manufacturer to provide these values. If the manufacturer
does not provide the values, it is the responsibility of the owner to supply values, based on engineer-
ing analysis by a licensed structural engineer.

i Item 16 is provided in California.







APPENDIX F
DESIGN WORKSHEET

Owner’s Name:

Address:

Builder’s Name:

Site Location:

PART 1: SITE CONDITIONS
(Accompanies Chapter 2)

1. Has the Manufacturer’s Worksheet been provided?
Existing Grade Elevation (201-1)

2. Does the site require a survey?
, (Answer yes if: 1) elev. to be altered by grade or fﬂl 2) s1te near
flood zone; 3) subdivision. Answer no if 1nc11v1cluauy-51tec1 with
_no alterauon of buﬂdmg site.)

3. If yes to above, what is the surveyed existing grade elevation?
Flood Protection Elevation (201-2)

4. s the buiiding site in a flood zone?
(If yes to 4, then answer 5 6 7 & 8. If no, sk1p t0 9.)

5. What 1s the Base Flood Elevation or the Flood Protectlon Eleva—
tion (use highest value)?

6. Is the site to be graded, filied, or bermed?
(If no, skip to 9.)

7. If yes to 6, have all permits been provided?

8. Ifnoto 6, then are the buildings to be built on elevated founda-
tions?
(If yes, this handbook cannot be used Refer to FEMA Manual )

yes

yes

yes

yes

yes |

yes

no

no

no

no

no

no

ft.

ft.




Frost Penetration Depth (201-3)

9. What is the maximum frost penetration depth? in.
(see Appendix H, page H-4) '

10a. Does foundation plan show base of footing extending below frost
penetration depth? - : yes  no
(If yes proceed if no, apphcant should revise plans )

10b. Does foundation plan show base of footmg extending below top- _
soil layer (min. 12”) to undisturbed soil? .~ - - yes  no

Ground Water Table Elevation (201-4)

1. For subdivisions, does a Geotechnical Engmeer recommend
drainage of subsurface water? ) _ yes  no
(If no, skip to 13.)

12. Has groundwater drainage plan been provided? k yes ~ no
Soil Conditions (202, 203)

13. If any of the following adverse site conditions are discovered, specific recommendations by a
Geotechnical Engineer will be required (applies to subdivisions and individually-sited homes.)

Organic soil (8" topsoil 'lé;yer)' S yés no
Expé.nsive (shrink-swell) soil | : ' o yes  no -
Sloping site . yes no
Subsidence yes ono

{Applicant may be referred to Geotechmcal Engmeer if any of the above are yes. It no, to all
of above, move to next step:) : ,

14. Is area in a known termite infestation area? yes  no

Region classification?
(See Appendlx H, Termite Infestation Map, page H-10) (If no,
skip to 16.)

15. Has applicant complied with CABO R-308 or local ordinance for o
construction procedures and treatinent? yes 1o
(If yes, continue; if no, refer applicant to CABO requirements.)




16.

17.

18.

9.

PART 2: SITE PREPARATION
{Accompanies Chapter 3)

Acceptable surface drainage plan provided? (301)
(If no, one must be provided for subdivision)

Grading plan provided? (302)

Fill specifications conforming to those cited in HUD Land Plan-
' ning Data Sheet (79g)? (303)
{If fill is used, below the home's foundation, a report by Geotech,

Eng. should be submitted to provide fill specifications.)

Finish grade elevation? (304)
{Check answers to Part 1: #4 & #5. The finish grade elevatlon

must be higher than #5 if in flood zone.)

PART 3: DESIGN LOADS
(Accompanies Chapter 4)

Informatlon from Manufacturer's Worksheet

__ 20..
21.
22.

23

24.

Has a.ll the information been provided on the Manufacturer s
Wnrl{ehppf? { Annendix E)

A TR L l}l—l\tu\&kh LJ)

What is the building self weight (W)?
(Mfg. Wksht. #8)

What is the building Iength (L)?
(Mfg. Wksht. #3)

What is the distributed weight per foot of unit length? (w=W/L)
(402-1.B, C)

What is the building type?
(Mfg. WkSht. #2)

Foundation design concept?.
(Cl C2,C3, C4,ElL, E3, E4, ES, E6, E7, E8 I)

yes

yes

~ yes

- _ye's'

no
no

no

no

_Ibs.

__Tbs./ft.

Single-Section
Multi-Section

C, E, orl




Dead Load (402-1)

25.

26.

27.

What is the light dead load value from Table 4-1?
(402-1.A.1) o

‘What is the heavy dead load value from Table 4-17
(402-1.A.2)

Does the answer from Question #23 fall within the values in #25

and #26? (402-1.D)

(If the answetr is yes, continue. If no, the foundation is not within_
the limits of this document and must be redesigned by a structural

engineer.)

Snow Load (402-2) / Minimum Roof Live Load (402-2.C)

28a.

28b.

29a,

29b.

- 30.

What is average annual ground snowfall (Pg)? _
(See Ground Snow Load map, pages H-11, H-12 and H-13.)

What is 0.7 multiplied by Pg?
What is the roof slope? (Mfg. Wksht. #7)

What is the minimum roof live load for the roof slope?
(D-200.2.B) '

Record the larger magﬁitude of item 28b or item 29b. Use this
magnitude for roof load where required.

Wind Load (402-3)

31la.

31b.

32.

33,

What is the basic wind speed (V)?
{See Wind Speed map, page H-14.)

If V is less than 80 mph, record MPS min. 80 mph for wind de-
31gn (402 3.A)

Is the site inland or coastal? (402-3.B)
(If inland, skip to question #38.)

If a coastal area, has the manufacturer provided connection de-
tails? (402-3.D) (Mfg. Wksht. #12)

» yes

Inland
Coastal

- yes

(bs /ft)
(Ibs./ft.)

no

' (Ibs./sq.ft.)

no

psf.

| pst.

psf.




34.

35.

36.

37.

If yes to #33, what design wind speed has the manufacturer used
in designing connection details?
(Mfg. Wksht. #14)

Are the connection Ioca_tions_-show’n? (Mfg. Wksht. #16a)

Are connection details provided for fbundat__ibn shear.wallé?
(For an answer of yes, all questions under Mfg. Wksht #16 must
be answered satisfactorily.)

Is the value for Question 34 equal to or greater than the number
given in Question 317

(If yes, proceed. If no, return de31gn to manufacturer for clarifica-
tion.)

Seismic Load

38a.

38D.

39.
40.

41.

42.

What are the seismic acceleration values? Aa
(See Seismic maps, pages H-15 and H-16)

Is Av < 0.15? :
(if no, proceed. If yes, seismic need not be cons1dered Sklp ques-
tions 39 to 41. )

Seismic performance category.
(See H-300 for Special Requirements of Foundation Design.)

‘What is the applicant's proposed design concept?

(Deszgn Wksht #24)

Do the Foundatlon Design Concept Tables approve the foundation
system for use in seismic areas of Quesuon #38 above? (See Ap-
pendix A)

(If yes, proceed. If no, return to apphcant for foundation design
choice more suited to high seismic areas.)

PART 4-FINAL DESIGN PROCEDUR_E
(Accompanies Chapter 6).

What is the actual building width?
(Mfg. Wksht. #4)

mph. *
yes  no
yes  no
yes o
k
F 3
Cyes o
yes Do
ft.




43,

44,

45.

46.

47.
- (From Part 3: #24; Mfg. Wksht. #2)

48.

The nominal building width to be used in the Foundation Design
Tables, (Aftg, Av & Ah) is Wt:
(600-2.A and Figure 6-1)

Where are the foundation supports located? Check drawings
submitted by the owner and Foundation Design Concepts in
Appendix A. Circle the support Jocations shown on the
Manufacturer's foundation concept plan. '

Do these locations match the Foundation Concept shown in Ap-
pendix A? Do the locations match Question #24 on the Design
Worksheet?

(If ves, proceed. Ifno, return to Owner for clarification. )

Is Vertical Anchorage present?
(601-2.B, 601-3.B & 601-4B (Figures 6-7 & 6-8); Mfg Wksht.
#12 & #16)

APPENDIX A

What is the basic system type?

What is the spacing between piers? Exterior: 4 5 6 7 §

(Mfg. Wksht, #11) | o
(602-2) __ o - Interior:

- Continuous Marriage Wall:

Largest or Average Marriage Wall Opening: |

- Tie Down (C1) _

APPENDIX B

Required Footing Size

49. The required Exterior Wall Footing, for the foundation type, is

found in the Required Effective Footing Area table in App. B,
Part 1. (Use maximum value from item #30.)

The Required Exterior Square Footing size is: Type C _

Type Eorl

Chassis Beams
Exterior Walls
Marriage Walli

ves  no

yes  no

41‘5! 6l 7! 8!

45678

sq.ft.
ft.
(width)




50. The Required Interior Footing area is:
(Also exterior piers for foundation type E)

51a. The Required Continuous Marriage Wall Footing area is:

51b. The Required Footing area under posts at the ends of marriage
wall opening(s) is: ‘

Vertical Anchorage Requirements in the Transverse Direction (602-4)

52a. Using the Foundation Design Load Tables (Appendix B, Exterior Av _
' (Ibs./pier spacing;
Ibs./ft for E type;
Ibs./tie-down spacing)

Part 2), determine the Required Vertical Anchorage.

52b. Number of vertical tie-down locations for multi-section units:

52c¢. For units with additional vertical anchorage at the interior piers,

determine the Required Vertical Anchorage. Interior Av

2 or4oré6

53. What is the manufacturer-supplied value? ~ Exterior

(#16b, Mfg. WkSht.)

54. Isthis value (#53) greater than the value given in #52a?
' (If yes, continue. If no, return to owner for clarification.)

Horizontal Anchorage Requirements In The Transverse Direction (602-5)

Interior

yes

no

trial 1

trial 3

55a. What number of transverse foundation walls 2
was selected? (602-5.E) (If vertical X-brac