MASSACHUSETTS
RULES AND REGULATIONS FOR MANUFACTURED
BUILDINGS, BUILDING COMPONENTS AND

MOBILE HOMES

FORWARD

The promulgation and adoption of these uniform Rules and Regulations
could not have been accomplished without the cooperative effort of the
Massachusetts State Building Code Commission, Massachusetts Department
of Public Safety, Massachusetts Board of Fire Prevention, Massachusetts
State Examiners of Electricians, Massachusetts Board of State Examiners
of Plumbers and the Massachusetts Gas Regulatory Board. With the use
of these Rules and Regulations and the codes promulgated by the respec-
tive boards, there is established a statewide mechanism for acceptance
into this Commonwealth of certified and approved Manufactured Buildings,
Building Components and Mobile Homes.

More significantly, however, this method places the State on record
as a proponent of technological change in an industry whose impact is
both profound and pervasive on every citizen of the Commonwealth.
Through the implementation of this system, the State will fulfill a
most important obligation--that of promoting an improved quality of

life in the most cost-efficient manner possible.
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PART I GENERAL
SECTION I ADMINISTRATION
1.1 TITLE

The State Building Code Commission, Massachusetts Board of Fire Pre-
ventioa Regulations, Massachusetts Gas Regulatory Board and the Massa-
chusetts Board of State Examiners of Plumbers herewith establish the Rules
and Regulations for Manufactured Buildings, Building Components and Mobile
Homes.

1.2 PEFINITIONS

Unless otherwise expressly stated in the State Building Code, the follow-
ing terms shall, for the purpose of these Rules and Regulations, have
the meaning indicated in this section:

APPROVAL: approval by the State Administrative Agencies.

BUILDING COMPONENT: any sub-system, subassembly or other system designed
for use in or as part of a structure, which may include structural,
electrical, mechanical, plumbing and fire protection systems and other
systems affecting health and safety.

BUILDING SYSTEM: plans, specifications and documentation for a system
of manufactured building or for a type or a system of building components,
which may include structural, electrical, mechanical, plumbing and fire
protection systems and other systems affecting health and safety, in-
cluding variations which are submitted as part of the building system.

CERTIFICATION: any manufactured building, building component or mobile
home which meets the provisions of the applicable Codes and the Rules
and Regulations pursuant thereto; and which has been labeled accord-
ingly.

CODE: the Commonwealth of Massachusetts State Building Code or Special-
ized Codes as defined herein.

COMMISSION: the Commonwealth of Massachusetts State Building Code Com-
mission.

DEPARTIMENT - DPS: the Department of Public Safety.

INSPECTION AGENCIES: independent agency, sometimes referred to as "third
party agency," retained by the manufacturer and approved by the State
Administrative Agencies to perform inspections- and evaluations of
building systems, compliance assurance programs, manufactured buildings,
building components and mobile homes.

INSTALLATION: the process of affixing, or assembling and affixing a man-
ufactured building, building component or mobile home on the building
site, and connecting it to utilities, and/or to an existing building.
Installation may also mean the connecting of two (2) or more mobile
home units designed and approved to be so connected for use as a
dwelling.



LABEL: an approved device or seal evidencing certification in accord-
ance with the applicable Codes and the Rules and Regulations promulgated
pursuant thereto.

LOCAL ENFORCEMENT AGENCY: a department or agency in a municipality
charged with the enforcement of the State Building Code and appropriate
Specialized Codes which include, but are not limited to, the State
Plumbing Code, Electrical Code and Gas Code,.

MANUFACTURED BUILDING: any building which is of closed construction and
which is made or assembled in manufacturing facilities, on or off the
building site, for installation, or assembly and installation, on
the building site. ''Manufactured Building' also means any building
or open construction for which certification under the applicable
Codes is sought by the manufacturer and which is made or assembled
in manufacturing facilities away from the building site for installation,
or assembly and installation, on the building site. 'Manufactured
Building" does not mean "mobile home.'

MOBILE HOME: a dwelling unit built on a chassis and containing com-
plete electrical, plumbing and sanitary facilities, and designed to
be installed on a temporary or permanent foundation for permanent
living quarters.

MOBILE HOME SYSTEM: the plans, specifications and documentation for a
design of mobile homes which may include structural, electrical,
mechanical, plumbing and fire protection systems and other systems
affecting health and safety, including variations which are submitted
as part of the mobile home system.

SPECTALIZED CODES: Specialized construction codes, rules and regulations
pertaining to building construction, reconstruction, alterations,
repair, removal or demolition promulgated by and under the authority
of the various boards which have been authorized from time to time
by the general court. The specialized codes shall include, but not
be limited to, the State Plumbing Code, Electrical Code, and Gas
Code.

STATE ADMINISTRATIVE AGENCIES: boards, commissions, departments or
agencies authorized to promulgate, adopt and amend codes and rules
and regulations relating to buildings and structures and parts thereof
and limited to the Massachusetts State Building Code Commission,
Massachusetts Board of Fire Prevention Regulations (Massachusetts
State Electrical Code), Massachusetts Gas Regulatory Board and the
Massachusetts Board of State Examiners of Plumbers.

STATE ENFORCEMENT AGENCIES: boards, commissions, departments or agencies
authorized to enforce the provisions of the codes and rules and regu-
lations which have been promulgated, adopted and amended and which
relate to buildings or structures and parts thereof and limited to
the Department of Public Safety, Massachusetts Gas Regulatory Board,
Massachusetts Board of State Examiners of Plumbers, and the Massa-
chusetts State Examiners of Electricians.



1.3 SCOPE

A. These Rules and Regulations govern the design, manufacture, handling,
storage, transportation and installation of manufactured buildings,
building components and mobile homes intended for installation
in this State and/or manufactured in this State for shipment to
any other state in which such building, building components, or
mobile homes and the labels thereon are accepted.

B. Subject to local zoning ordinances and by-laws, manufactured
buildings, building components or mobile homes may be sold for,
delivered to, or installed on, building sites located in any
jurisdiction of this State if such buildings, building components
or mobile homes have been approved and certified pursuant to the
applicable Codes and these Rules and Regulationms.

1.4 ADMINISTRATION AND ENFORCEMENT

The State Building Code Commission and the State Enforcement Agencies
shall enforce all provisions of these Rules and Regulations. The State
Enforcement Agencies shall have the responsibility for evaluating and
recommending approval to the State Administrative Agencies of building
systems, and for inspecting and recommending certification of manufac-
tured buildings, building components and mobile homes for compliance
with these Rules and Regulations and the applicable Codes. The State
Enforcement Agencies and the local enforcement agencies shall accept
manufactured buildings, building components, mobile homes, building
systems and compliance assurance programs labeled and certified by
inspection agencies approved by the State Administrative Agencies,

1.5 AUTHORIZATION OF THIRD PARTY INSPECTIONS

Upon recommendation of the State Enforcement Agencies, the State
Administrative Agencies may authorize inspection agencies, sometimes
referred to as third party inspection agencies, to perform all or part
of the inspection and certification of manufactured buildings, building
components, mobile homes, building systems and compliance assurance
programs, including either or both the issuance and the attachment
of labels thereto. The State Administrative Agencies may suspend or
revoke such authorization for cause.

1.6 APPROVALS AND COMPLIANCE

Upon the recommendation of the State Enforcement Agencies, the State
Administrative Agencies may approve building systems and compliance
assurance programs which comply with the codes, standards, specifications
and requirements and these Rules and Regulatioms.

1.7 TIME OF MANUFACTURE

For purposes of these regulations, a manufactured building, building
component or mobile home is deemed to be manufactured at such time as
the label is attached to it in accordance with the approved compliance
assurance program,



1.8 RETROACTIVE CHANGES

No changes in the Codes, standards, specifications and requirements
of these Rules and Regulations shall. apply retroactively.

1.9 AMENDMENTS

The State Administrative Agencies shall notify the Commission, and
the Commission shall notify all interested parties including State
Enforcement Agencies, inspection agencies, manufacturers with approved
building systems, and local governmental jurisdictions of all amendments
to these Rules and Regulations, and each manufacturer shall have no
more than 180 days following the sending of notification or such time
as the State Administrative Agencies shall deem reasonable following
the sending of such notifications to them, to submit to the Commission
compliance assurance program revisions in order to comply with such
amendments. Where imminent danger to life safety is involved, the
State Administrative Agencies may require that immediate effect be
given such amendments to the Codes, standards, specifications and
requirements so adopted.

SECTION 2 COMPLIANCE ASSURANCE PROGRAMS
2.1 APPROVAL

In order to obtain approval for manufactured buildings, building
components or mobile homes, a manufacturer shall submit a building
system for evaluation to the State Building Code Commission for
approvals by the State Administrative Agencies in accordance with these
Rules and Regulations. The State Administrative Agencies shall notify
the Commission of their approval or disapproval.

2.2 SUITABILITY

Prior to a full evaluation, the State Enforcement Agencies shall
determine that building systems and/or the application for approval
of the compliance assurance program submitted to it are suitable for
processing. In the event that the application is found to be unsuit-
able for processing, the applicant shall be notified in writing of such
unsuitability and the basis thereof, within thirty (30) days of the
date the application is received by the Commission. In such event,
all but twenty-five ($25) dollars of the fee will be returned and the
findings of unsuitability will be without prejudice. Any subsequent
submission shall be treated as a new application,

2.3 REQUISITES

The State Enforcement Agencies may require tests to determine whether
a compliance assurance program meets the Codes, standards and require-
ments of the evaluation of plans, specifications and documentation.
The procedures used shall be reviewed and evaluated by the State
Administrative Agencies in accordance with these Rules and Regulations.
The costs of such tests shall be borne by the applicant,



2.4 NOTIFICATION OF DISAPPROVAL

In the event a compliance assurance program is disapproved by the
State Administrative Agencies, the Commission shall notify the applicant
with a written explanation of the reasons for such disapproval thereto,.

2.5 APPROVAL - EVIDENCE

Approval of a compliance assurance program shall be evidenced by
the stamp of approval of the State Administrative Agencies on each
sheet of the compliance assurance program, or by other effective means
of identification. Each sheet shall be serially numbered and shall
indicate effective dates of revision. One copy of all approved plans,
specifications and documentation shall be returned to the applicant,

2.6 APPROVAL - REPORT

The State Enforcement Agencies shall prepare and the State Administra-
tive Agencies shall issue to the applicant a building system approval
report signed by the drafter and by the persons in charge of the
evaluation, which shall be numbered and which shall contain a summary
description of the building system and all of the conditions of its
use including installation instructions.

2.7 APPROVAL - VARTATIONS

A building system and compliance assurance program, or any amendment
thereto which has been approved, shall not be varied in any way without
prior written authorization by the State Administrative Agencies. All
amendments shall be in writing and shall be made a part of the written
record of the approval,

2.8 AMENDMENTS - PROPOSED

Amendments to compliance assurance programs may be proposed by submitting
to the Commission for approvals by the State Administrative Agencies,
appropriate plans, specifications, or documentation showing the effect

of the proposed amendment on each building system, and the required

fee.

2,9 COMPLIANCE ASSURANCE PROGRAM

A manufacturer shall obtain approval from the State Administrative
Agencies of a compliance assurance program for his building system.
Buildings, building components or mobile homes shall be manufactured
in accordance with an approved program in order to be certified.
Compliance assurance programs shall be submitted to the Commission for
approvals by the State Administrative Agencies in accordance with
these Rules and Regulations,

SECTION 3 CERTIFICATION

Manufactured buildings, building components or mobile homes, accepted
by the State Enforcement Agencies or an inspection agency as having been



manufactured according to an approved building system and an approved
compliance assurance program, shall be certified by the State Adminis-
trative Agencies upon the recommendation of the State Enforcement
Agencies as complying with the requirements of the applicable Codes
and these Rules and Regulations. Certification shall be evidenced by
the attachment of a label to each certified manufactured building,
building component (or groups of components) or mobile homes.
3.1 MANUFACTURER'S DATA PILATE
3.11 CONTENTS

The following information shall be placed directly or by reference
on one or more permanent manufacturer's data plates in the vicinity of
the electrical distribution panel, or in some other designated location
acceptable to the State Administrative Agencies, on the manufactured
building, building component or mobile home where it will be readily
accessible for inspection:

a) Manufacturer's name and address;

b) Serial number of the unit;

¢) Label serial number;

d) Name and date of applicable building, plumbing, gas and electrical
Codes and issue of their accumulative supplements complied with;

e) Model designation and name of manufacturer of major factory-
installed appliances;

f) 1Identification of permissible type of gas for appliance and
directions for water and drain connection;

g) Snow, wind, seismic and other live loads;

h) Electrical ratings - instructions and warnings on voltage;

i) Special conditions or limitations on use of the units, including
unsuitability for areas in which specified environmental con-
ditions prevail;

j) Methods of assembly or joining multiple units;

k) Type of construction, including fire rating, occupancy class,
interior finish flame spread class, and toxicity class;

1) Building height and story limitation;
m) TFloor area;
n) Minimum side yard requirements for fire rating.

1f, in the opinion of the State Administrative Agencies, the shape or



size of a building component is such that this information cannot be
attached to it permanently, the information may be placed in a manual
crated with the component or on a tag attached to the crate in which

the component is shipped, if the information is not such that the future
occupant of the building should know it. If the occupant will need to
know the information, it shall be contained in a manual which shall be
presented to the occupant upon transfer of possession. If life safety
is involved, the item in question shall be plainly labeled.

3.2 LABELS

Each manufactured building, building component or mobile home, which
is certified pursuant to the applicable Codes and these Rules and
Regulations, shall have permanently attached thereto, in a visible
location as shown on the approved building system, an approved label
which cannot be removed therefrom without destroying such label.

3.21 CONTENTS
An approved label shall bear the following information:

a) "This label certifies that this building (or building component
or mobile home) has been manufactured in accordance with an
approved building system and compliance assurance program approved
by the Commonwealth of Massachusetts State Administrative Agencies
and inspected by M

b) Label serial number;
c) Building system approval number;
d) Manufacturer's serial number;

e) The words "See data plate located on .

f) Date of manufacture.

At the direction of the State Administrative Agencies, labels and
data plates may be limited in size and content for components whose
shape and size does not permit the full information to be placed thereon.

3.22 ISSUANCE

The approved label shall be issued through the Department of Public
Safety or its agents in accordance with the following:

a) If the State Administrative Agencies delegated the issuance of
labels to an inspection agency, the agency shall be required to
obtain approval from the Department of Public Safety for the
manner in which they are handled;

b) Labels must be serially numbered;



¢) A manufacturer's complaince assurance program, submitted in
accordance with the Rules and Regulations hereof, shall include
requirements for issuance, possession of, attachment of and account-
ing for all labels to assure that labels are attached only to
buildings, building components, or mobile homes manufactured pur-
suant to an approved building system and inspected pursuant to
an approved compliance assurance program.

d) 1If the State Enforcement Agencies determine that the manufacturer's
record of compliance is such that the State Administrative Agencies
or inspection agency need not maintain an inspector in a given
plant at all times, the Department or inspection agency may entrust
labels to the custody of one or more employees of the manufacturer,
who shall be charged with controlling the use of such labels. Such
employees shall not be given custody of more labels than are nec-
essary to accommodate the manufacturer's anticipated production
for one month. If the conditions of custody are violated, the De-
partment or an inspection agency shall immediately regain possession
of all labels that have not been applied to the manufactured
buildings, building components or mobile homes and shall take such
further action with respect to buildings, mobile homes or compon-
ents already labeled and with respect to future labeling, as it
may deem necessary to assure compliance with the applicable codes
and these Riles and Regulations.

3.3 RECORDS OF LABELS

Permanent records shall be kept of the handling of all labels, indicat-
ing at least how many labels have been applied to buildings or build-
ing components (or groups of components) or mobile homes, which labels
have been applied to which buildings, building components or mobile
homes, the disposition of any damaged or rejected labels, and the loca-
tion and custody of all unused labels. Such records shall be maintained
by the manufacturer or by the inspection agency. A copy of such records
covering attachment of each label shall be sent to the Deparment upon
request and the Department shall forward all such records to the State
Administrative Agencies.

3.4 ATTACHMENT OF LABELS

The inspection agency shall attach in consecutive numerical sequence
labels to buildings, building components or mobile homes manufactured
in accordance with an approved building system and meeting the require-
ments of an approved compliance assurance program.

a) Manufacturers shall attach labels to manufactured buildings,
building components or mobile homes manufactured in accordance
with an approved compliance assurance program, if custody of
the labels has been entrusted to them in accordance with this
Section,

3.5 SUSPENSION AND REVOCATION



The State Eaforcement Agencies or an inspection agency may suspend
or revoke, or cause to be suspended or revoked, the certification
of any manufactured building, building component or mobile home which
the State Enforcement Agencies or an inspection agency finds not to
comply with the applicable Codes or these Rules and Regulations, or
which has been manufactured pursuant to a building system or a com-
pliance assurance program for which approval has been suspended or
revoked, or which has not been manufactured in accordance with the
approved compliance assurance program. The State Enforcement Agencies
or an inspection agency shall remove or cause to be removed, labels
from any such manufactured building, building component or mobile home
until it is brought into compliance with the applicable Codes and
these Rules and Regulations. Notice of suspension or revocation of
certification shall be in writing with the reasons for suspension or
revocation clearly set forth therein.

a) Upon suspension or revocation of the approval of any building
system or compliance assurance program, no further labels shall
be attached to any manufactured buildings, building components
or mobile homes manufactured pursuant to the building system or
compliance assurance program with respect to which the approval
was suspended or revoked. Upon termination of such suspension
or revocation, labels may again be attached to the manufactured
building, building component or mobile home manufactured after
the date approval was reinstated. Should any building, building
component or mobile home have been manufactured during the period
of suspension or revocation, it shall not be labeled unless the
State Enforcement Agencies or inspection agency have inspected
such building, building component or mobile home and is satisfied
that all requirements for certification have been met.

b) The manufacturer shall return all labels allocated for a manu-
factured building, building component or mobile home to the De-
partment no later than thirty (30) days from the effective date
of any suspension or revocation of the State Enforcement Agencies
or inspection agency, of the building system or compliance assur-
ance program pursuant to which the manufactured building, build-
ing component or mobile home is being manufactured. The manu-
facturer shall also return to the Department all labels which it
determines for any reason are no longer needed.

3.6 VARIATIONS OF CERTIFIED UNITS

Manufactured buildings, building components or mobile homes certified
and labeled pursuant to the applicable Codes and these Rules and
Regulations shall not be varied in any way prior to the issuance of a
certificate of occupancy without resubmission to the Commission for
approval of the State Administrative Agencies of the variation and
of the unit which includes the variation., The State Enforcement
Agencies or an inspection agency shall inspect the building, building
component or mobile home wherever it is located and such inspection
may include such tests or destructive or nondestructive disassembly as
the State Enforcement Agencies or an inspection agency deems necessary



to assure compliance with the applicable Codes and these Rules and
Regulations. Local Enforcement Agencies may be designated by the
State Administrative Agencies as inspection agencies for such purposes.

SECTION & INSPECTION BY THE STATE ENFORCEMENT AGENCIES OR THEIR AGENTS

The State Enforcement Agencies shall make, or cause to be made, such
inspections of the entire processing of manufacturing, certifying,
handling, storing and transporting of manufactured buildings, build-
ing comporents and mobile homes produced pursuant to approved building
systems as they deem necessary.

4.1 INSPECTION OF FACILITIES

As part of the process of evaluating building systems and compliance
assurance programs, the State Enforcement Agencies shall inspect, or
cause to be inspected, the manufacturing facilities in which the build-
ings, building components or mobile homes are to be manufactured.

4.2 INSPECTION ACCORDING TO COMPLIANCE ASSURANCE PROGRAMS

The State Enforcement Agencies or an inspection agency shall make
such inspections as may be required by an approved compliance assurance
program, or as may be deemed necessary by the State Enforcement Agencies.

4.3 TINSPECTION OF DAMAGED COMPONENTS

Prior to the issuance of a certificate of occupancy, the State En-
forcement Agencies or an inspection agency shall inspect, or cause to
be inspected, certified manufactured buildings, building components
or mobile homes which it determines to have been sufficiently damaged
after certification to warrant such inspection and to take such action
with regard to such buildings, building components or mobile homes as
is authorized hereof, or as is otherwise necessary to eliminate dangerous
conditions. The local enforcement agencies may be designated by the
State Administrative Agencies as the inspection agency.

4.31 REPAIRING DAMAGED COMPONENTS

The State Enforcement Agencies or an inspection agency shall require
manufactured buildings, building components or mobile homes which are
so damaged as to no longer comply with the applicable Codes and these
Rules and Regulations, to be repaired and made to comply within a
reasonable time; or if they are so damaged that they cannot be brought
into compliance, the State Enforcement Agencies or inspection agency
shall order that the labels be removed from such buildings, building
components or mobile homes.

4.32 TIRREPARABLY DAMAGED COMPONENTS

Irreparably damaged buildings, building components or mobile homes
shall be disposed of by the manufacturer.

4.4 MONITORING INSPECTION AGENCY
10



The State Enforcement Agencies or their designated agents shall
examine each approved inspection agency, at any reasonable time, and
without prior announcement, in order to monitor the reliability of each
agency and of its monitoring of each compliance assurance program.

Each such examination shall investigate the adequacy of all procedures
used by the agency in monitoring compliance assurance programs includ-
ing inspection, tests, production methods, process controls, operator
performance, materials, receipts, storage and handling, workmanship
standards, records and all other activities which implement the compli-
ance assurance program in the manufacturing facility, during transport,
on-site, and at critical subcontractors' facilities. The results of
such examinations shall be filed with the office of the Commission.
Copies of such reports shall be sent to the inspection agency and the
State Administrative Agencies. Inspection agencies shall be specifically
notified by the Commission of any deficiencies and of the manner and
time by which such deficiencies must be eliminated. If deemed necessary
by the State Enforcement Agencies an inspection agency's approval may

be suspended or revoked by the State Administrative Agencies as pro-
vided herein.

4.41 PRIOR TO APPROVAL

Such examinations may also be conducted before approving an inspection
agency.

4,5 TINSPECTION BY DISASSEMBLY

No inspection entailing disassembly, damage to or destruction of
certified manufactured buildings, building components or mobile homes
shall be conducted except to implement these Rules and Regulationms.

SECTION 5 LOCAL ENFORCEMENT AGENCY PROCEDURES AND INSPECTIONS
5.1 PERMIT APPLICATIONS

Upon application in conformity with the provisions of the appropriate
Codes, local enforcement agencies shall issue appropriate permits for
certified manufactured buildings prior to installation, and shall not
withhold approval of the appropriate permits for buildings containing
certified building components which in all other respects comply with
all applicable Codes, provided that any manufactured buildings, build-
ing components or mobile homes found by the State Enforcement Agencies
not to comply with the appropriate Codes or these Rules and Regulations
shall be brought into compliance before such permit shall be issued.

An application to local enforcement agencies for an appropriate permit
shall, when requested, in addition to any other requirements contain:

5.11 PERMIT APPLICATION - STATE OF CONTENT
A statement that the work to be performed under such permit is to

include the installation of a certified manufactured building or
building component in accordance with the provisions of the

11



applicable Codes, the statement to be signed by the applicant or his
agent, with the appropriate address;

5.12 PERMIT APPLICATION - BUILDING SYSTEM

A true copy of the approved building system with respect to which the
manufactured building or building component was manufactured or is to
be manufactured, where one has not previously been furnished to that
local enforcement agency; and

5.13 PERMIT APPLICATION - BUILDING SYSTEM APPROVAL

A copy of the Building System Approval Report, where it has not previous-
ly been furnished to that local enforcement agency.

5.2 INSPECTION OF SITE PREPARATION AND SERVICE CONNECTIONS

Appropriate local enforcement agencies shall inspect site preparation
work including foundations, not within the scope of the approval and
certification, and the structural, mechanical, plumbing and electrical
connections among units, for compliance with applicable law, rules and
regulations.

5.3 COMPLIANCE WITH INSTRUCTIONS

Appropriate local enforcement agencies shall inspect all manufactured
buildings, building components or mobile homes upon, or promptly after,
installation at the building site to determine whether all instructions
in the Building System Approval Report or conditions listed on the
manufacturer's data plate have been followed.

This may include tests for tightness of plumbing and mechanical systems,
and for malfunctions in the electrical system and a visual inspection for
obvious nonconformity with the approved building system.

5.31 DISASSEMBLY PROHIBITED

Unauthorized destructive disassembly of certified buildings and build-
ing components and mobile homes shall not be performed in order to conduct
such tests or inspections, except as provided in section 4,3, nor shall
there be imposed standards or test criteria different from those adopted
by the State Enforcement Agencies or specified in the Building System
Approval Report.

5.32 OPENING PANELS

Non-destructive disassembly may be performed only to the extent of
opening access panels and cover plates.

5.4 DISPOSITION OF NONCOMPLYING UNITS
Local enforcement agencies shall cause the disposition of noncomplying
manufactured buildings and building components after consultation with

the State Enforcement Agencies and reasonable notice to the manufacturer

12



or owner thereof, as the case may be, of the proposed disposition.

5.5 CERTIFICATES OF OCCUPANCY

Appropriate local inspectors shall issue certificates of occupancy
for certified manufactured buildings and mobile homes containing certi-
fied building components which otherwise comply with all the applicable
Codes, after they have been installed and inspected pursuant to the
applicable Codes and these Rules and Regulations, provided that any
manufactured building, building component or mobile home found not
to comply with the Building System Approval Report shall be brought into
compliance before such certificate of occupancy shall be issued.

5.6 REPORTING OF VIOLATIONS TO DEPARTMENT OF PUBLIC SAFETY

When any local enforcement agency is making an inspection and finds
violations or suspected violations, it shall report the details of the
violations in writing to the Department. Where violations are hazardous
to occupants, a certificate of occupancy shall not be issued and the
building shall not be occupied before such hazards are corrected. If
the violations are not hazardous, a provisional certificate of occupancy
may be issued. The Department shall forward all such reports of
violations to the State Administrative Agencies.

SECTION 6 FEES
6.1 DEPOSIT FOR APPLICATION TO THE COMMISSION

A deposit shall be required upon application to the Commission to
perform any of the functions in these Rules and Regulations.

6.2 ESTABLISHMENT OF FEES
Fees charged by the Commission for functions performed shall be in
accordance with the fee schedule established by the State Administrative

Agencies as specified in Part VI, Section 18 of these Rules and
Regulations.

SECTION 7 NOTIFICATION OF CHANGES IN NAME, ADDRESS, OWNERSHIP OR
LOCATION

7.1 NOTIFICATION BY MANUFACTURERS

Manufacturers shall notify the Commission in writing within ten (10)
days of any of the following occurrences.

a) The corporate name is changed;
b) The main address of the company is changed;
¢) There is a change in twenty-five (25) percent or more of the

ownership interest of the company within a twelve (12) month
period;
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d) The location of any manufacturing facility is changed;
e) A new manufacturing facility is established; or
f) There are changes in principal officers of the firm.

The Commission shall notify the State Administrative Agencies of such
occurences.,

7.2 NOTIFICATION BY INSPECTION AGENCIES

Inspection agencies shall notify the Commission in writing within
ten (10) days of any of the following occurences:

a) The company name is changed;

b) The main address of the company is changed;

c¢) There is a change in twenty-five (25) percent or more of the
ownership interest or control of the company within a twelve (12)
month period;

d) The location of any testing facility is changed;

e) A new testing facility is established; or

f) There are changes in principal officers and key supervisory and
responsible personnel of the firm.

The Commission shall notify the State Administrative Agencies of such
occurences,

SECTION 8 PROPRIETARY INFORMATION

All information relating to building systems and compliance assurance
programs which the manufacturer or other party considers proprietary
shall be so designated by him at the time of its submission, and shall
be so held by the State Enforcement Agencies and State Administrative
Agencies, except as the State Administrative Agencies determine in each
case, that disclosure is necessary to carry out the purposes of the
applicable Codes and these Rules and Regulations.
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PART II REQUIREMENTS FOR SUBMISSION OF BUILDING SYSTEMS AND COMPLIANCE
ASSURANCE PROGRAMS

SECTION 9 BUILDING SYSTEMS

Building systems shall meet the requirements set forth below to be
evaluated for compliance with the standards, specifications and require-
ments adopted by the State Administrative Agencies.

9.1 GENERAL REQUIREMENTS
9.11 PLANS, SPECIFICATIONS AND DOCUMENTATION

Building systems, including all plans, specifications and other docu-
mentation, shall be submitted in quadruplicate to the Commission who shall
act as the depository and disburser of all such items. The Commission

shall forward to the appropriate State Enforcement Agencies plans, speci-
fications and documentation for their approvals.

9.12 FORM AND FEES

Building systems shall be submitted in the form prescribed by the State
Administrative Agencies and shall be accompanied by all required fees.

9.13 IDENTIFICATION

All documents submitted with the application shall be identified to
indicate the manufacturer's name, office address and address of the man-
ufacturing facility.

9.14 PLANS SHOWING ELEMENTS

Plans shall be submitted showing all elements relating to specific systems
on properly identifiable sheets.

9.15 APPLICATION - APPROVED ARCHITECT OR ENGINEER
Each building system application shall bear the signature and seal of
an approved registered architect or registered professional engineer cer-

tifying that the building system complies with the applicable Qodes and
standards promulgated herein.

9.16 ON-SITE WORK IDENTIFIED
All work to be performed on-site, including connection of all systems,

equipment and appliances, shall be identified and distinguished from work
to be performed in the manufacturing facility.

9.17 SPACE FOR STATE ADMINISTRATIVE AGENCIES APPROVAL STAMP
A 3" x 4" blank rectangular space shall be provided on all sheets of

plans near the title box for the State Administrative Agencies stamp of
approval.
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9.18 MATERIAL GRADE AND QUALITY
Grade, quality and identification of all material shall be specified.
9.19 CALCULATIONS AND TEST REPORTS
Design calculations and test reports shall be specified.
9.191 DRAWINGS TO SCALE
Drawings shall be drawn to scale.
9.192 LABEL AND DATA PLATE LOCATION
Drawings shall indicate the location of the approved label and data plate.
9.193 DRAWINGS DATED AND IDENTIFIED

Drawings shall be dated and identified. The number of sheets in each set
shall be indicated.

9.2 REQUIRED CONSTRUCTION DETAILS

Building systems for manufactured buildings shall provide or show, but
not be limited to, the details listed below including the method of their
testing or evaluation, or both. These requirements shall apply to the
building systems for building components only to the extent deemed necessary
by the State Enforcement Agencies to permit a proper evaluation of the build-
ing component.

9.21 GENERAL

a) Details and methods of installation of manufactured buildings or
building components on foundations and/or to each other.

b) All exterior elevations.

c) Cross sections as necessary to identify major building components.

d) Details of flashing, such as at openings and at penetrations through
roofs and subcomponent connections. 1Indicate flashing material and
guage to be used.

e) Attic access and attic ventilationm,

f) Exterior wall, roof and soffit material as well as finish.

g) Interior wall and ceiling finish material.

h) TFire separation walls.,

i) Sizes, locations and types of doors and windows.

j) Recommended foundation plans, vents and underfloor access.
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9.22 BUILDING CLASSIFICATION
a) Occupancy or use.
b) Area, height, and number of stories.
¢c) Type of construction.
d) ¥Fire resistance ratings.
9.23 SPACE AND FIRE SAFETY
a) Details of fire resistance rated assemblies for all stairway en-
closures, doors, walls, floors, ceilings, partitions, columns, roof

and shaft enclosures.

b) Details as to width of all aisles, exits, corridors, passageways and
stairway enclosures.

c) Toxocity and flame spread classification of finished materials.
9.24 STRUCTURAL DETAIL REQUIREMENTS

a) Engineer's calculations of structural members, where appropriate,

b) Design soil bearing value.

¢) Structural and framing details of all floors, roof and walls.

d) Details and stress diagrams of roof trusses.

e) Details of reinforcing steel.

f) Complete loading schedule.

g) Column loads and column schedule.

h) Lintel schedule.

i) Size, spacing and details of all structural elements.

j) Grade or quality of all structural elements (lumber, steel, etc.).

k) Elevation of structural elements, walls or sections thereof, providing
resistance to vertical loads or lateral forces.

1) Complete details of all structural conmmections.
9.25 MECHANICAL DETAIL REQUIREMENTS

a) Location of all equipment and appliances. Indicate equipment and
appliances listed or labeled by approved agencies.

b) Heat loss calculations, where appropriate.
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)

g)

h)

i)

»

9.26

)

9.27

Manufacturer's name, make, model, number, BTU, and input rating of
all equipment and appliances, as appropriate, or the equal thereof.

Duct and register locations, sizes, and materials.

Clearances from combustible material or surfaces for all ducts,
flues and chimneys.

Method of providing required combustion air and return air.

Location of flues, vents and chimneys and clearances from air intakes
and other vents and flues.

Details regarding dampers in ducts penetrating fire separations.

Complete drawings of fire sprinkler system, standpipe system or fire
alarm system, if required.

Detail of elevator or escalator system, including method of emergency
operation.

PLUMBING DETAIL REQUIREMENTS

Plan or schematic drawing of the plumbing layout, including but not
limited to, size of piping, fitting, traps and vents, cleanouts and
valves, gas, water, and drainage system.

Plumbing materials, and location of all equipment and appliances to
be used. Indicate fixture unit capacity of system(s) and the make,
model, and rating/capacity of equipment and appliances. Indicate

equipment and appliances listed or labeled by approved agencies.

Make and model of safety controls (such as for water heaters), their
location, and whether listed or labeled by approved agencies.

How piping is to be supported and intervals of support.

Location of vents above roofs and required clearances, including but
not limited to clearances from air intakes, other vents and flues.

Methods of testing.
ELECTRICAL DETAIL REQUIREMENTS

Plan of service equipment, including service entrance, conductors,
service raceway and clearances above ground and above structures.

Method and detail for grounding service equipment.
Single line diagram of the entire electrical installation.
Load calculations for service and feeders.

Sizes of all feeders and branch circuits.
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f) Size, rating and location of main disconnect/overcurrent protective
devices.

g) Method of interconnection between manufactured buildings or building
components and location of connectionms.

h) Location of all outlets and junction boxes.

i) Method of mounting fixtures and wiring installations.

SECTION 10 COMPLIANCE ASSURANCE PROGRAMS

Compliance assurance programs shall be approved if they meet the require-
ments set forth in this section. It is the manufacturer's responsibility
to execute every aspect of this program. The manufacturer shall continue
to be responsible for all corrective actions required and the contractural
relationship between the manufacturer and the inspection agency shall not
diminish such responsibility. The manufacturer shall cooperate with the
inspection agency by providing the inspection agency with all necessary
reports, information, documents, records, facilities, equipment, samples
and other assistance for assuring compliance.

The manufacturer's compliance assurance program shall be submitted to
the Commission in the form of a compliance assurance manual which shall
contain complete documentation of all compliance assurance activities of
both the manufacturer and the inspection agency. The manual shall be
comprehensively indexed, and shall treat the material listed here in de-
tail,

10.1 ORGANIZATION REQUIREMENTS
a) A procedure for periodic revision of the manual.

b) An organizational structure for implementing and maintaining the
compliance assurance program and its functional relationship to
other elements of the organization structure of the manufacturer,
which structure shall provide for independence from the production
department.

1) Company officers and employees in charge of the compliance
assurance program must be identified, and their training and
qualifications specified.

c) A uniform system of audit (in-depth analysis of program effectiveness
and means to identify deficiencies) to monitor program performance
periodically.

d) Complete and reliable records of manufacturing and site operatioms,
if any (suitable means of storage, preservation and accessibility of
copies of forms to be utilized shall be included),

e) A system to control changes in production or inspection procedures.
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f) A system to assure that working drawings and specifications, working
instructions and standards, procurement documents, etc., conform to
the approved building system.

g) A serial numbering system for buildings or building components.

h) The method of safekeeping, handling and attaching labels and identification
of those employees responsible therefor.

10.2 MATERIALS CONTROL
a) Procedure to assure effective control over procurement sources to en-
sure that materials, supplies and other items used in production
and site operations, if any, conform to the approved plans, spec-

ifications and quality requirements.

b) Procedures for inspection of materials, supplies and other items at
the point of receipt.

¢) Method of protection of materials, supplies and other items against
deterioration prior to their incorporation in the certified buildings
or building component.

d) Provision for disposal of rejected materials, supplies and other items.

10.3 PRODUCTION CONTROL

a) Procedures for timely remedial and preventive measures to assure
product quality.

b) Provision, maintenance and use of testing and inspection.

¢) Provision for frequency of sampling inspections.

d) Provision of necessary authority to reject defective work and carry
out compliance assurance functions, notwithstanding any conflict
with production department goals and needs.

e) A schematic of the manufacturing operation showing the location of
inspection stations, and ''hold" points for mandatory inspection

characteristics.

f) Inspection and test procedures, including accept/reject criteria
and mamdatory inspection characteristics.

g) Standards of workmanship.
h) Provision of disposal of rejects.

10.4 FINISHED PRODUCT CONTROL

a) Procedure for final inspection of all manufactured buildings or
building components before shipment to the site or storage point,
including identification and labeling.
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b) Procedures for handling and storing all finished manufactured build-
ings or building components, both at the manufacturing plant or other
storage point and after delivery to the building site.

c¢) Procedures for packing, packaging and shipping operations and related
inspections.

d) Procedures for transportation, including all measures to protect

against damage while in transit, and setting forth the modes of
transportation to be utilized and the carrying equipment and procedures.

10.5 INSTALLATION CONTROL
a) Installation procedures including component placement, equipment and
procedures, field erection and finishing work, utility connection

instructions and all appropriate on-site inspection criteria and test
descriptions.

b) Organizational provisions for field repair and disposal of rejects.
10.6 PERMISSION FOR INSPECTION

The manufacturer shall provide the Commission with written permission,
signed and notarized, for the State Enforcement Agencies to inspect his
manufacturing facilities, his products, and building sites under his con-
trol at any reasonable time without prior announcement.

10.7 1INSPECTIONS BY THE STATE ENFORCEMENT AGENCIES

The Compliance Assurance Manual shall contain detailed plans for inspections
by the State Enforcement Agencies or inspection agency.
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PART III APPROVAL OF INSPECTION AGENCIES
SECTION 11 REQUIREMENTS FOR SUBMISSION
An inspection agency seeking approval shall submit a quadruplicate

application to the Commission which shall include the items listed in
this section.

11.1 ARTICLES OF INCORPORATION

The original Articles of Incorporation of the agency and all subsequent
amendments thereto, as filed in the State of Incorporation.

11.2 BYLAWS
The bylaws of the organization, if any.
11.3 BUSINESS AFFILIATIONS OF MEMBERS

The names, addresses and business affiliations of all members of the
Board of Directors and of top management personnel.

11.4 STOCK OWNERSHIP

Individual interests representing more than ten (10) percent of the
outstanding ownership reflecting the financial interest of the agency's
Board of Directors and top management personnel.

11.5 CERTIFICATIONS
Certification by the agency that:

a) 1Its Board of Directors, as a body, and its technical personnel,
as individuals, can exercise independence of judgment; and

b) 1Its activities pursuant hereto will result in no financial benefit
to the agency via stock ownership, or other financial interests
in any producer, supplier or vendor of products involved, other
than through standard published fees for services rendered,

11.6 EXPERIENCE OF DIRECTORS

Names, years of experience, state in which professionally registered
and other qualifications of the directors of inspection or evaluation
programs,

11.7 EXPERIENCE OF EMPLOYEES

Names and years of experience of employees practicing in the following
disciplines: architecture, structural engineering, mechanical engineer-
ing, electrical engineering, fire protection and other branches of
engineering; the state in which each is registered and the service each
performs.
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11,8 ORGANIZATION CHART

An organization chart showing management and supervisory persons
including the number of graduate engineers and architects, and the names
of all consulting engineers or architects, designating which are full-
time and which are part-time employees.

11.9 NUMBER AND LOCATION OF PERSONNEL

Number and location of factory imspectors, supervisors, and other
technicians, including evaluators of factory inspectors and the qualifi-
cations of each specialized group, including records of work experience,
licenses held and other pertinent qualifications; description of the
types of work each group and each technician is expected to perform and
the qualifications of each group and each technician to perform the
work assigned.

11.10 EMPLOYEES TRAINING PROGRAMS

An outline of the training program, if any, of the agency to assure
that all inspectors, evaluators and other technicians are properly
trained to do each job assigned to them.

11.11 EMPLOYEE SUPERVISION

An outline of the general procedures for supervision of inspectors
and evaluators, including checking and evaluation of their work.

11.12 NON-EMPLOYEES RELATIONSHIPS

All engineers, technicians and other personnel who will perform ser-
vices for the organization but who are not employees of the organization,
and the supervisory and other relationships which each will have to
the agency.

11.13 PRODUCTS EVALUATED

Type of products, components, equipment, structures and other items
which the organization has evaluated, tested or inspected and the
number of years of experience the organization has had with each, and
the type of codes, standards, specifications and requirements with
respect to which the organization has had experience in providing
evaluation, inspection or testing services, and the number of years
experience with each.

11.14 FREQUENCY CAPABILITY

Description of the frequency with which the agency is capable of
performing inspections or evaluations.

11.15 STATES APPROVED IN

List of the states in which the agency is now approved to inspect
or evaluate manufactured buildings, building components, or mobile homes
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or parts thereof for compliance with approved building systems.
SECTION 12 PROCEDURES FOR APPROVING INSPECTION AGENCIES
12,1 QUALIFICATIONS

Upon the recommendation of the State Enforcement Agencies, State
Administrative Agencies may approve inspection agencies which meet the
requirements of the applicable Codes and these Rules and Regulations
and which the State Administrative Agencies find otherwise qualified
to perform the functions proposed to be delegated to them.

12,2 SUITABILITY OF APPLICATION

Prior to a full evaluation of an application for approval, the Commission
shall determine whether such application is suitable for processing. In
the event the application is found to be unsuitable for processing, the
applicant shall be notified in writing of such unsuitability and the
basis thereof within thirty (30) days of the date the application is
received by the Commission.

In such event, all but $25.00 of the fee will be returned, and the
rulings of unsuitability shall be without prejudice. Any subsequent
submission shall be treated as a new application.

12,3 APPROVALS

In the event of approval by the State Administrative Agencies, an
inspection agency shall be notified by a letter from the Commission
indicating such approval and stating specifically the functions which
the applicant has been approved to perform. Such approval shall not
constitute the actual delegation of such functions.

SECTION 13 SUSPENSION AND REVOCATION
13.1 GROUNDS

The State Administrative Agencies may suspend or revoke its approval
of any inspection agency if the approval was issued in error; was issued
on the basis of incorrect information; was issued in violation of any
of the applicable Codes or these Rules and Regulations; if the inspection
agency violates any of the applicable Codes or these Rules and Regula-
tions; if examination discloses that the agency failed to perform pro-
perly; or for such other cause as may be deemed sufficient by the State
Administrative Agencies to warrant such action. '

13.2 PROCEDURES
13.21 GENERAL

If the State Administrative Agencies suspend or revoke the approval of
an inspection agency, the inspection agency shall be given notice in

writing from the Commission of the suspension or revocation with the
reasons therefor set forth therein. Manufacturers being evaluated or
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inspected by such agencies, all local enforcement agencies within this
State and the State Enforcement Agencies shall also be notified in
writing of such suspension or revocation. Such notices shall contain
instructions to the manufacturer and to the local enforcement agency
as to the procedures to be followed regarding manufactured buildings,
building components or mobile homes previously certified by an agency
whose approval has been suspended or revoked.

13.22 RECORDS

An inspection agency whose approval has been suspended or revoked shall
within ninety (90) days of the suspension or revocation, deliver to the
custody of the Commission the originals of all records required to be
maintained during the course of the inspection agency's operations
pursuant to the applicable Codes and these Rules and Regulations.

13.23 LABELS

An inspection agency for which approval has been suspended or revoked
shall within ninety (90) days of the suspension or revocation, deliver
to the custody of the Department all labels in the agency's possession,
under its control, or for which it is responsible pursuant to the appli-
cable Codes and these Rules and Regulations,
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PART IV RECIPROCITY

If the State Administrative Agencies find that the standards for the
manufacture and inspection of manufactured buildings, building components
or mobile homes prescribed by statute or rules and regulations of another
state, or other governmental agency, meet the objectives of the applicable
Codes and these Rules and Regulations, and are enforced satisfactorily
by such other state or other government agency, or by their agents, the
State Enforcement Agencies shall accept manufactured buildings, building
components or mobile homes which have been certified by such other state
or governmental agency, and the Department shall assure that the appro-
priate label is attached thereto. The standards of another state or
governmental agency shall not be deemed to adequately be enforced unless
such other state or governmental agency provides for notification to the
Department of suspensions or revocations of approvals issued by that
other state of governmental agency in a manner satisfactory to the State
Administrative Agencies and so notified the Department. The Department
shall notify the State Administrative Agencies of any action taken under
this section.

SECTION 14 PROCEDURES FOR GRANTING OR REFUSING RECIPROCITY TO ANOTHE R
JURISDICTION

14,1 EVALUATION

The State Administrative Agencies may evaluate the statute, codes,
rules and regulations of another state or governmental agency at any
time.

14,2 METHOD OF EXTENDING RECIPROCITY

If the State Administrative Agencies find that the standards prescribed
by the statute or rules and regulations of another state or another
governmental agency meet the objectives of the appropriate Codes and
that these rules and regulations are satisfactorily enforced, it may
extend reciprocity to that jurisdiction by:

a) Giving notice to any requesting manufacturer;

b) Giving notice to the Administrative Agency of the other jurisdic-
tion;

¢) Giving notice to the State Enforcement Agencies and all local
enforcement agencies in this state.

14,3 REJECTIONS

If the standards of the other state or governmental agency do not
meet the objectives of the appropriate Codes or are inadequately enfor-
ced, or both, reciprocity shall not be extended. 1In that event, the
Commission shall notify any requesting manufacturer and the Administrative
Agency of the other state of the refusal and the reasons therefor.
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SECTION 15 PROCEDURES FOR RECIPROCITY CERTIFYING MANUFACTURED BUILDINGS,
BUILDING COMPONENTS OR MOBILE HOMES

A manufacturer from a jurisdiction to which reciprocity has been
extended shall submit to the Commission evidence that his building
system and compliance assurance program have been approved by such
state or governmental agency. The Commission shall verify the approval
and shall notify the State Administrative Agencies, local enforcement
agencies and the manufacturer in writing of such verification and that
properly labeled buildings, building components or mobile homes of his
manufacture will be accepted.

SECTION 16 SUSPENSION AND REVOCATION

The Commission shall suspend or revoke or cause to be suspended or
revoked, the acceptance or certification or both of such reciprocally
certified manufactured buildings, building components or mobile homes
if the State Enforcement Agencies determine that the standards for the
manufacture and inspection of which manufactured buildings, building
components or mobile homes of such other state or other governmental
agency do not meet the objectives of the appropriate Codes and these
Rules and Regulations, or that such standards are not being enforced
to the satisfaction of the State Enforcement Agencies. If such other
state or governmental agency or its agents should suspend or revcke
its approval and certification, the acceptance of certification or both
granted under this Part shall be revoked or suspended accordingly.
Notice to the State Administrative Agencies, local enforcement agencies,
manufacturer and to the Administrative Agency of such other state of
such suspension or revocation shall be in writing with the reasons
for such suspension or revocations set forth therein. Appeals from
such suspension or revocations shall receive timely review.
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PART V APPEALS
SECTION 17 HEARINGS

All hearings shall comply with the applicable sections of the applicable
Codes and the Rules and Regulations thereof established for the purpose of
appeal.

PART VI SCHEDLUE OF FEES
SECTION 18 ESTABLISHMENT

The following is the SCHEDULE OF FEES established by the State Adminis-
trative Agencies for certifying manufactured buildings, building components
and mobile homes. TFees shall be made payable to the 'Commonwealth of Mass-
achusetts State Building Code Commission'and shall accompany all applications
for certification.

18.1 COMPLIANCE ASSURANCE PROGRAMS AND BUILDING SYSTEMS

a) An initial fee of five hundred ($500.00) dollars shall be charged
each manufacturer for its certified compliance assurance program
for each plant desiring certification. There shall be an additional
charge of one hundred ($100.00) dollars per certified building system,
except that there shall be no such additional charge per building
component. The maximum fee charged under this section shall be one
thousand ($1,000.00) dollars for each manufacturing plant.

18.2 THIRD PARTY INSPECTION AGENCIES

a) An initial fee of five hundred ($500.00) dollars shall be charged to
each third party inspection agency.

18.3 ANNUAL RENEWAL FEES

a) One year from the date of certification of the manufacturer and the
‘third party inspection agency, and every year thereafter certification
is in effect, there shall be paid an annual renewal fee of two hundred
and fifty ($250.00) dollars for each such certification.

18.4 TLABELS
a) A fee of twelve dollars and fifty ($12.50) cents per unit of a mobile
unit of a mobile home or manufactured building shall be charged
for each label issued by the Department. Double wide units of mobile
homes shall be treated as two units for this purpose.
1) A "unit" as used in this section shall mean any building or portion

thereof which is towed or shipped separately to be somehow tied together
at the site.

b) A fee of one ($1.00) dollar per building component shall be charged
for each label issued by the Department for building components.

2) Manufacturers of building components shall be permitted to use
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any labels as approved by State Administrative Agencies. If such
labels are supplied by any source other than the Department, there
shall be no charge for such labels.

Mutilated labels may be replaced: at the option of the Department,
at a cost of two ($2.00) dollars each.

Upon satisfactory proof to the Department of lost or stolen labels,
not the result of negligence, labels may be replaced at a cost of
two ($2.00) each.

Labels shall be purchased from the Department by the inspection agency
or manufacturer.
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ARTICLE 20

LIGHT-TRANSMITTING
PLASTIC CONSTRUCTION

SECTION 2000.0 SCOPE

The provisions of this article shall govern the quality and methods
of application of plastics for use as light-transmitting materials in
buildings and structures. When used as interior finish, plastic
materials shall meet the requirements of section 922.

2000.1 APPROVED MATERIALS: The use of all plastics which meet the
strength, durability, sanitary and fireresistive requirements of the
Basic Code and the reference standards of this article, shall be per-
mitted, subject to the limitations of this article.

2000.11 APPLICATION FOR APPROVAL: Applicants desiring to use an
approved plastic material, shall furnish evidence of the approval for
the intended use from the State Building Code Commission.

2000.2 IDENTIFICATION: All plastic materials approved for use under
the Basic Code shall be identified by the trade formula number or
name or other acceptable identification so that it can be ascertained
that the material is approved.

SECTION 2001.0 DEFINITIONS

APPROVED PLASTIC: any thermoplastic, thermosetting or reinforced
thermosetting plastic material which meets the requirements of
section 2000.1.

Class SE: plastic materials which are self-extinguishing
(ASTM D 635).

Class VSB: plastic materials which have a burning rate less than
0.8 inches per minute (ASTM D 635).

Class SB: plastic materials which have a burning rate of less than
2.5 inches per minute (ASTM D 635).

Materials that give off smoke or gases more dense or more toxic

than that given off by conventionally used interior finish materials

under comparable exposure to heat or flame shall not be permitted.
LIGHT-DIFFUSING SYSTEM: a suspended construction consisting in whole
or in part of lenses, panels, grids or baffles suspended below

lighting fixtures.

PLASTIC GLAZING: material glazed or set in frame or sash and not
held by mechanical fasteners which pass through the glazing material
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PLASTIC ROOF PANELS: approved plastic materials which are mechani-
cally fastened to structural members or to structural panels or

sheathing and which are used as light-transmitting media in roofs.

PLASTIC WALL PANEL: approved plastic materials which are mechani-
cally fastened to structural members or to structural panels or
sheathing and which are used as light-transmitting media in
exterior walls.

REINFORCED THERMOSETTING PLASTIC: a thermosetting plastic reinforced
with a glass fiber mat having not less than one and one-half (1 1/2)
ounces of glass fiber per square foot.

THERMOPLASTIC MATERIAL: a solid plastic material which is capable of
being repeatedly softened by increase of temperature and hardened
by decrease of temperature.

THERMOSETTING MATERIAL: a solid plastic material which is capable of
being changed into a substantially non-reformable product when cured

under the application of heat or pressure.

SECTION 2002.0 DESIGN AND INSTALLATION

2002.1 STRUCTURAL REQUIREMENTS: All plastic materials and their
assemblies shall be of adequate strength and durability to withstand

the loads and forces specified in article 7 for their approved use.

2002.2 CONNECTIONS AND SUPPORTS: All fastenings, connections and
supports shall be proportioned to safely transmit two and one-half

(2 1/2) times the design live load. Adequate allowance shall be made

in the fastenings and supports for differential expansion and con-
traction of the connected materials.

SECTION 2003.0 GLAZING OF UNPROTECTED OPENINGS

2003.1 USE IN TYPE 4-B CONSTRUCTION: Doors, sash and framed openings
which are not required to be fire protected may be glazed with approved
plastic materials in buildings of Type 4-B construction.

2003.2 USE GROUP D: 1In all types of construction of use group D,
doors, sash and framed openings which are not required to be fire
protected may be glazed with approved plastic materials.

2003.3 OTHER CLASSES OF CONSTRUCTION AND USE GROUP: In other classes
of construction and use, such openings not required to be fire pro-

tected by section 916 may be glazed or equipped with approved plastic
materials subject to the following requirements:
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a) The area of such glazing shall not exceed twenty-five (25) percent
of the wall face of the story in which it is installed. (See section
2003.4.)

b) The area of a unit or pane of glazing installed above the first
story shall not exceed twelve (12) square feet and the vertical dimen-
sion of a unit or pane shall not exceed four (4) feet. There shall be
a minimum three (3) feet vertical spandrel wall between stories.

¢) Exceptions:

1) Installations of approved thermoplastic materials which will
automatically vent a fire prior to ignition of the plastic
materials may occupy a maximum of fifty (50) percent of the
wall face and the story when installed in the first three (3)

stories above grade.

2) Approved thermoplastic materials may be installed in areas up
to fifty (50) percent of the wall area of each story in structures
less than one hundred fifty (150) feet in height which are provided
on each floor above the first floor with continuous architectural
projections constituting an effective fire canopy extending at

least three (3) feet from the surface of the wall in which the

glazing is installed. The size and the dimensions of individual
units shall not be limited in such installations except as required

to meet structural loading requirements.

2003.4 AUTOMATIC SPRINKLERS: When complete automatic fire sprinkler
protection is provided in the building the permissible area of glazing

permitted by 2003.3 (a) may be increased one hundred (100) percent.

SECTION 2004.0 EXTERIOR WALL PANELS

2004.1 GENERAL: Approved plastic materials may be used as wall
panels, in exterior walls not required to have a fireresistive rating
(except in Use Groups A, F-1, F-2 and H), subject to the following
requirements:

2004.11 1INSTALLATION: Exterior wall panels installed as provided
herein shall not alter the type-of-construction classification of

the building.

2004.12 AREA LIMITATION AND SEPARATION: Area limitation and separa-
tion requirements of exterior wall panels shall be as provided in
table 20-1.

2004.13 SPANDREL SEPARATION: Vertical spandrel wall separation
between stories shall be as follows:

a) Three (3) feet for SE and VSB plastic wall panels.
b) Four (4) feet for SB plastic wall panels.
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2004 .14 TFIRE CANOPIES: In structures which are provided, on any
floor above the first, with continuous architectural projections
constituting an effective fire canopy extending at least thirty-six
(36) inches from the surface of the wall in which plastic wall
panels are installed, there need be no vertical separation at that
floor except that provided by the vertical thickness of the pro-
jection.

2004 .2 AUTOMATIC SPRINKLERS: When complete automatic fire sprinkler
protection is provided in the building, the maximum percent area of
exterior wall in plastic panels and the maximum square feet of single
area given in table 20-1 may be increased one hundred (100) percent,
but in no case shall the area of plastic wall panels exceed fifty (50)
percent of the wall area.

TABLE 20-1 - AREA LIMITATION AND SEPARATION REQUIREMENTS
FOR PLASTIC WALL PANELS*

Max. 7 Area Minimum Separation
of Ext. Walls of Panels
Fire Separa- Class of 1in Plastic Max sq. ft. (ft.)
tion (ft.) Plastic Panels Single area Vertical Horizontal
6 ft. or less - NP NP - -
6 ft. or more SE 10 50 8 4
But less than VSB,SB NP NP - -
11 ft.
11 ft. or more SE 25 90 6 4
But less than VSB,SB 15 70 8 4
30 ft.
Over 30 SE,VSB 50 Not Limited 3%% 0
SB 50 100 6%% 3

**See section 2004.14.

2004.3 COMBINATIONS OF GLAZING AND WALL PANELS: Combinations of plas-
tic glazing and plastic wall panels shall be subject to the area, height,
percentage limitations and separation requirements applicable to the
class of plastics as prescribed for wall panel installatioms.

SECTION 2005.0 ROOF PANELS

2005.1 GENERAL: Approved plastic roof panels may be installed (ex-
cept in use groups A, F-1, F-2, F-3 and H) as follows:

a) 1in roofs of buildings protected by complete automatic sprinklers; or

b) where the roof is not required to have a fireresistance rating by
table 2-5,
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Roof panels shall meet the requirements of sections 302.6 Roof Cov-
erings, 903.4 Classifications of Roof Coverings, and 928.0 Roof Cov-
erings, except when installed on buildings outside Fire District No. 1.

2005.2 SEPARATIONS: Individual roof panels shall be separated from
each other by a distance of not less than four (4) feet measured in a
horizontal plane.

2005.3 LOCATION: Where exterior wall openings are required to be fire
protected by section 916, no roof panel or unit shall be installed with-
in six (6) feet of such exterior wall.

2005.4 AREA LIMITATIONS: Roof panels or units shall be limited in area

and the aggregate area of panels shall be limited by a percentage of the
floor area of the room or space sheltered in accordance with the follow-

ing:

Maximum Area

Individual Maximum Aggregate
Unit or Panel Area
Class of Plastic (sq. ft.) (% of Floor Area)
SE 300 30
VSB 200 25
SB 100 20

2005.5 EXCEPTIONS:

a) one story buildings not more than sixteen (16) feet in height
and not exceeding twelve hundred (1200) square feet in area
and not closer than eleven (11) feet to another building are
exempt from the limitations of 2005.4.

b) low hazard uses such as swimming pool shelters, greenhouses,

etc. are exempt from the panel area limitations of section
2005.4 provided the buildings do not exceed twenty-four hun-

dred (2400) square feet in area, twenty (20) feet in height
and are not closer than eleven (11) feet to the property line
or adjacent buildings.

c) roof coverings over terraces and patios of one and two-family
dwellings shall be permitted with approved plastics.

SECTION 2006.0 SKYLIGHT ASSEMBLIES

2006.1 SKYLIGHT ASSEMBLIES: Skylight assemblies may be glazed with
approved plastic materials (except in use group A) in accordance with
the following provisions.

2006.11 MOUNTING: The plastic shall be mounted above the plane of
the roof on a curb constructed consistent with the requirements for
the type of construction classification.

20-5



2006.12 MAXIMUM AREA OF SKYLIGHT UNITS: Each skylight unit shall
have a maximum area within the curb of one hundred (100) square
feet.

2006.13 AGGREGATE AREA OF SKYLIGHTS: The aggregate area of sky-
lights shall not exceed twenty-five (25) percent of the floor area
of the room or space sheltered by the roof in which they are installed.

2006 .14 SEPARATION: Skylights shall be separated from each other
by a distance of not less than four (4) feet measured in a horizontal
plane.

2006.15 LOCATION: Where exterior wall openings are required to be
fire protected by section 916, no skylight shall be installed within
six (6) feet of such exterior wall.

2006.16 EXCEPTIONS: Except for use groups A and H the aggregate
area of approved plastic skylights may be increased one hundred (100)
percent beyond the limitations set forth in section 2006.13 if the
skylights are used as a fire venting system or if the building is
equipped with a complete automatic fire sprinkler system.

2006 .17 COMBINATIONS OF ROOF PANELS AND SKYLIGHTS: Combinations of
plastic roof panels and skylights shall be subject to the area, per-
centage limitations and separation requirements applicable to roof
panel installations.

SECTION 2007.0 LIGHT-DIFFUSING SYSTEMS

2007.1 GENERAL: Light-diffusing systems shall not be installed in
use groups A and H nor in exitways. Plastic diffusers shall be sup-
ported directly or indirectly from ceiling or roof construction by
use of noncombustible hangers. Hangers shall be at least No. 12
U.S. Standard gauge galvanized wire or equivalent.

2007 .2 INSTALLATION: Approved plastic diffusers shall comply with
section 922 (Interior Finish) unless the plastic panels will fall
from their mountings before igniting and at an ambient temperature
of at least two hundred (200) degrees F. below their ignition temp-
erature.

2007.3 SIZE LIMITATIONS: Individual panels or units shall not ex-
ceed ten (10) feet in length nor sixteen (16) square feet in area.

2007 .4 SPRINKLERS: In buildings having a complete automatic sprink-
ler system plastic light-diffusing systems shall have sprinklers both
above and below unless the system has been specifically approved for
sprinkler installations only above the light-diffusing system. Areas
of light-diffusing systems shall not be limited if properly protected
by approved automatic sprinklers.
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SECTION 2008.0 PARTITIONS

2008.1 GENERAL: Approved plastic partitions may be installed as
provided in section 910.4 Exceptions to Fireresistive Partitions.
SECTION 2009.0 BATHROOM ACCESSORIES

2009.1 USE OF PLASTICS: Approved plastics shall be permitted as

glazing in shower stalls, shower doors, bathtub enclosures, and sim-
ilar accessory units.
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ANSI

ASTM

ASTM

ASTM

ASTM

ASTM

Z97.1

D374

D635

D1929

D2843

E84

Reference Standards Article 20

1972

1973

1972

1968

1970

1970

Performance Specifications and Methods of

Test for Transparent Safety Glazing Material
Used in Buildings

Tests for Thickness of Solid Electrical
Insulation

Test for Flammability of Self-Supporting
Plastics

Test for Ignition Properties of Plastics
Standard Method of Test for Measuring the
Density of Smoke from the Burning of De-

composition of Plastics

Method of Test for Surface Burning Charac-
teristics of Building Materials
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ARTICLE 21
BUILDING CODE PROVISIONS FOR ONE AND TWO
FAMILY DWELLINGS

Contained within Article 21 of the State Building Code are
provisions which shall regulate one and two-family dwellings. These
provisions are supplied to provide a single comprehensive basic
reference for one and two~family dwellings;

The requirements for one and two-family dwellings are also
supplied in other articles of the Basic Code on a performance-oriented
basis. This article supplies far more extensive information on
acceptable specifications, details, and methods of construction for
one and two-family dwellings.

The provisions supplied within Article 21, as they apply to
one and two-family dwellings, shall be considered as being applicable
as stated, independently of the rest of the Basic Code. Any require-
ments for which provision is not made within this article, shall .

be subject to the provisions of the other articles of the Basic Code.



ARTICLE 21

BUILDING CODE PROVISIONS FOR ONE
AND TWO-FAMILY DWELLINGS

SECTION 2100.0 BUILDING PLANNING

2100.1 GENERAL: Conformity with the applicable material, test,
construction and design standards specified in the reference
standards of this article shall be acceptable as providing
compliance with the requirements of this article.

2100.2 DESIGN CRITERIA: One and two-family dwelling structures
shall be designed based on the wind, snow and live load crtieria
of Article 7 of the Basic Code and the live load criteria of
Appendix H of the Basic Code.

2100.3 LOCATION ON LOT: Exterior walls of dwellings located less
than two (2) feet from property lines shall have not less than one
(1) hour fireresistive rating.

Openings shall not be permitted in exterior walls of dwellings
located less than three (3) feet from the property line.

2100.4 LIGHT AND VENTILATION: All habitable rooms shall be pro-
vided with aggregate glazing area of not less than ten (10) square
feet nor one-tenth (1/10) of the floor area of such rooms. One-
half (1/2) of the required area of glazing shall be openable.

EXCEPTION: A combination of natural and mechanical ventilation
shall be allowed when evidence is submitted that the combination
meets the minimum requirements established in this article.

The minimum design standard for mechanical ventilation, either
used by itself or in combination with natural ventilation, shall
be 0.25 cfm/ft2 of room floor area.

The maximum mechanical ventilation allowed for bathroom and
kitchen shall be fifty (50) cfm for each room.

1f a window is available in a bathroom, which is unrestricted
and opens directly to the outer air, no mechanical ventilation
shall be necessary.

2100.5 ROOM SIZES: Habitable rooms shall have an area of not
less than seventy (70) square feet.

Habitable rooms except kitchens shall be not less than seven (7N
feet in any horizontal dimension.

2100.6 CEILING HEIGHT: Habitable rooms shall have a clear height

from floor to finished ceiling of not less than seven and one-half
(7 1/2) feet, except that in attics and top stories the height shall
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be not less than seven and one-third (7 1/3) feet over not less
than one-third (1/3) the area of the floor when used for sleeping,

study or similar activity.

EXCEPTION: Beams and girders spaced not less than four (4) feet
on center may project not more than six (6) inches below the

required ceiling height.

All other rooms, including hallways and corridors, shall have a
ceiling height of not less than seven (7) feet measured to the
lowest projection from the ceiling.

2100.7 SANITATION: Every dwelling unit shall meet the requirements
of the Department of Public Health and the Massachusetts State
Plumbing Code relative to sanitation.

2100.8 GLAZING: Glazing in entrance and exit doors and fixed

glazed panels immediately adjacent to doors, sliding glass doors,
storm doors, bathtub enclosures, shower doors, and similar glazed

TABLE 2100-1 GLAZING REQUIREMENTS

Thickness
and
Type of Glass Permitted!
. Size of D
Glazing o~ — O S =
Location Inglawdual 2 Eg % i 2 8
nes s|sE 5| g| = &
q:,) 8_: Q. 13 £ ) o
s1EE| 5| &|E| ¢ 3B
TSR El3) | &
1= gl Eleglel e
v 8 o| Bl el <] o
& |l sl s = oy
Entrance & Exit
Doors & Adjacent Over
Fixed Glazed 6 sq/ft. No{ Yes | Yes| Yes| Yes| Yes | Yes
Panels
Sliding Glass Doors|
(both fixed &
sliding panels) All sizes No| No |Yes| Yes| Yes| Yes | Yes
Storm Doors All sizes Yes| Yes |Yes| Yes | Yes | Yes { Yes
Shower Doors All sizes No | No |Yes| Yes | Yes| Yes | Yes
Bathtub Enclosures| All sizes No [ No {Yes| Yes | Yes | Yes | Yes

Note 1: Glass shall conform with reference
standard RS-21-2, Annealed glass shall
be protected by grills on both exposed
sides.

Note 2; Safety Glazing Materials shall conform
with reference standard RS-21-2.
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openings which may be subject to frequent and recurrent accidental
human impact shall comply with Table 2100-1.

Such glass shall be identified by a permanent marking on each
piece.

EXCEPTION: Fixed glass panels nineteen (19) inches or less
in width or located not less than eighteen (18) inches above
adjacent finished floor or walking surfaces.

2100.9 ©PRIVATE GARAGES: There shall be no openings from a pri-
vate garage directly into a room used for sleeping purposes. Other
openings between the garage and residence shall be equipped with
doors of wood or steel or composite construction providing a fire
rating equivalent to twenty (20) minutes.

The garage shall have five-eighths (5/8) inch fire code sheet-
rock on any side facing or adjacent to the house, and wherever the
attic area is continuous between the garage and the house a fire-
stop of one-half (1/2) inch gypsum sheetrock shall be used to form
a barrier to separate the garage and house.

Garage and carport floor surfaces shall be of approved noncom-
bustible material.

2100.10 MEANS OF EGRESS: In one and two-family dwellings, each
dwelling unit shall have two independent means of egress, remote

as possible from each other and leading to grade, in addition, every
floor within a dwelling unit shall have at least one (1) means

of egress which shall provide a continuous and unobstructed path
leading to grade.

Sleeping rooms shall have at least one (1) openable window or
exterior door to permit emergency exit or rescue. Where windows
are provided they shall have a sill height of not more than forty-
eight (48) inches above the floor and shall provide not less than
five (5) square feet of openable area with no dimension less than
twenty-two (22) inches.

2100.11 DOORWAYS AND HALLWAYS: The minimum clear width of single
doorways shall be thirty-two (32) inches; except at grade level
leading directly to the outside, the doorway may be thirty (30)
inches in width.

The minimumclear width of every exitway doorway to or from a
stairway shall be thirty-six (36) inches.

The minimum height of required egress doorways shall be six (6) feet
eight (8) inches.

The minimum width of a hallway or exitway access shall be three (3)

feet ciphtetldetmches. fop L7R, A 3E3C DArED jo ot f 70

2100.12 LANDING: A landing shall be provided on each side of an
exit door and shall have a minimum width and depth of three (3) feet.
Storm, screen or other doors accessory to exit doors which swing over
stairs shall require a landing where it swings in the direction of
stairs.
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EXCEPTION: A landing is not required where the exit door does
not swing over the stair.

The landing over which a door does not swing shall be located
not more than seven and one-half (7 1/2) inches below the threshold
level. The landing over which the door swings shall be located

not more than one and one-half (1 1/2) inches below the threshold
level.

2100.13 STAIRWAYS: Stairways shall be not less than three (3) feet
in clear width and the headroom, rise and run shall conform to Fig-

ure 2100-1. Minimum headroom for basement and service stairs shall

be six (6) feet four (4) inches. Handrails may project from each

FIGURE 2100-1

NN \

N

Ly

\

/ L. 9" MINMUM  RUN
STUDS

0 ¢ | ‘
o ! y PI26 STOPPING
* . % N WALL
I T
3 )
2 ’
Z STAIZWAY SHALL BE NOT
9 LESS THAN 2-G* WIDE
9

-

STAIR DRETAIL

NOTE: INDICATE FIRESTOPPING AS THE COTTRD LINE®
PARALLEL To THRE STAIR STRINGERS

21-4



side of stairway a distance of three and one-half (3 1/2) inches
into the required width.

Spiral stairways are permitted provided the width of the tread
at a point not more than twelve (12) inches from side where the
treads are narrower is not less than nine (9) inches and the min-
imum width is not less than six (6) inches.

2100.14 HANDRAILS AND GUARDRAILS: Handrails having minimum and
maximum heights of thirty (30) inches and thirty-four (34) inches,
respectively, measured vertically from the nosing of the treads
shall be provided on at least one (1) side of stairways of three
(3) or more risers. Open sides of stairs shall be protected.

All enclosed floor and roof openings, open and glazed sides of
landings and ramps, balconies or porches which are more than
thirty (30) inches above grade or floor below, and roofs used for
other than service of the building, shall be protected by guard-
rails. Guardrails shall be not less than thirty-six (36) inches
in height. Open guardrails and stair railings shall have inter-
mediate rails or an ornamental pattern such that a sphere six (6)
inches in diameter cannot pass through. The height of stair rail-
ings on open sides may be thirty (30) to thirty-four (34) inches
in height in lieu of providing a thirty-six (36) inch guardrail
and handrail.

2100.15 GUTTERS: Gutters shall be provided when roof overhangs are
less than twelve (12) inches in width for one (1) story or twenty-
four (24) inches in width for two (2) stories.

2100.16 MINIMUM SIZE OF GUTTERS: Gutters shall have the same
area as downspouts for spacings up to forty (40) feet between
downspouts. The width of the gutter shall be increased by one (1)
inch for each additional twenty (20) feet of gutter.

2100.17 DOWNSPOUTS: Downspouts shall be sized on the basis of
approximately one hundred (100) square feet of roof surface to one
(1) square inch leader.

2100.18 SMOKE/HEAT DETECTORS: Every building or structure erected
or substantially altered to be occupied as a one or two~-family
dwelling unit shall be protected throughout with automatic smoke

or smoke and heat detection devices. Such devices shall initiate
the sounding of an alarm capable of being heard in all occupied
areas. Such a system shall conform to the requirements of re-
ference standard RS-21-13.
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SECTION 2101.0 FOUNDATIONS

2101.1 GENERAL: Foundations, footings and basement walls shall
be constructed in accordance with the requirements of this section.

2101.2 MATERIALS: Conformity with the applicable standards
specified in the reference standards of this article shall be
acceptable as providing compliance with the requirements of this
article.

The ultimate compressive strength of concrete at twenty-eight
(28) days shall be not less than two thousand (2,000) pounds per
square inch except where weather exposure requires a greater
strength or cement content.

2101.3 FOOTINGS: All exterior walls shall be supported on con-
tinuous solid masonry or concrete footings. Where the bearing
capacity of the soil can be demonstrated as adequate, the footing
may be eliminated. Other structural systems which can be shown
to be adequate for the conditions to safely support all imposed
loads, may be used.

Foundation walls shall extend at least six (6) inches above the
finished grade adjacent to the foundation at all points.

Foundations for all buildings where the surface of the ground
slopes more than one (1) foot in ten (10) feet shall be level
or shall be stepped so that both top and bottom of such founda-
tions are level.

Unformed foundation walls may be used when soil conditions
warrant and subject to the approval of the building official.

Foundation walls in all cases shall extend below the frost
line.

2101.4 BASEMENT WALLS: Basement walls shall be constructed in
accordance with the provisions of this section and footings in
accordance with accepted practice.

Where unstable soil or ground water conditions do not exist,
walls may be constructed of unreinforced masonry or concrete
with the thickness shown in Table 2101-1.

Where unstable soil conditions exist or in Seismic Zones speci-
fied by the State Building Code Commission, basement walls may be
constructed of reinforced masonry or concrete as set forth in
Table 2101-2 provided the walls are not subjected to equivalent
fluid pressures of more than thirty (30) pounds per square foot.

EXCEPTION: Basement walls retaining less than four (4) feet
of unbalanced fill need not be reinforced.
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Basement walls subjected to more than thirty (30) pounds per

square foot equivalent fluid pressure shall be designed in
accordance with accepted engineering pratices.

Backfill adjacent to the wall shall not be placed until the

wall has sufficient strength or has been sufficiently braced

to prevent damage by the backfill.

Basement walls shall be drained and dampproofed in accordance
with Section 2101.5 and Section 2101.6 respectively.

TABLE 2101-1 MINIMUM THICKNESS AND ALLOWABLE

DEPTH OF UNBALANCED FILL FOR

UNREINFORCED MASONRY AND CONCRETE
BASEMENT WALLS. WHERE UNSTABLE
SOIL OR GROUND WATER CONDITIONS

DO NOT EXIST
Foundation Wall Nominal | Maximum depth of unbalanced fill in feet'
Construction Thickness Type of Super-Structure
' (inches) | Wood Frame | Masonry Veneer | Masonry
8 4 (6) 4.5 (6) 5(7)
M f Hotl
asomf::ns oow 10 5(7) 5.5 (7) 6 (7)
12 7 7 7
6 3 4 4
Masonry'of Solid 8 5 {7) 5.5 (7) 6 (7)
Units 10 6 (7) 6 (7) 6.5 (7)
12 7 7 7
6? 4 4 4
Plain 8 7 7 7
Concrete 10 7 7 .
12 7 7 7

Rubble Stone

in height.

Foundation walls of rubble stone shall be at least
16 inches thick. Rough or random rubbie shall not
be used as foundations for walls exceeding 35 feet

Note 1: The depth of unbalanced fill may be
increased up to the values shown in
parenthesis where it is warranted by

soil conditions.

Unbalanced fill is

the height of outside finish grade
above the basement floor or inside
grade.

Note 2: Six (6) inch plain concrete walls
shall be formed both sides.
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TABLE 2101-2 REINFORCEMENT REQUIRED FOR BASEMENT
WALLS SUBJECTED TO NOT MORE THAN

30 POUNDS PER SQUARE FOOT

EQUIVALENT FLUID PRESSURE

Material

Type

Height of 3
Unbalanced
Fill in Feet

Length of Walt
Between
Supporting
Masonry
or Concrete
Walls in Feet

Minimum?
Wall
Thickness
in Inches

Required Reinforcing

Horizontal Bar
in Upper 12
Inches of Wall

Size and Spacing
of
Vertical Bars

Holiow

4 or less

unlimited

8

not required

not required

Masonry

more than 4

design required

design req.

design required

design required

Concrete

4 or less

uniimited

8

not required

not required

or

more than 4

less than 8

8

2-No. 3

No.3@ 18" O.C.

Solid

8 or less

8t0 10

8

2-No. 4

No.3@ 18" O.C.

Masonry?2

8 or less

10 t0 12

8

2-No.5

No. 3@ 18" O.C.

more than 8

design required

design req.

design required

design required

Note 1: Thickness of concrete walls may be

six (6) inches provided reinforcing

is placed not less than one (1) inch
nor more than two (2) inches from the
face of the wall not against the earth.
Note 2: Solid masonry shall include solid brick
or concrete units and hollow concrete
units with all cells grouted.

Note 3: Backfilling shall not be commenced
until after the wall is anchored to
the floor.

2101.5 WATERPROOFING: Drains shall be provided around founda-
tions enclosing habitable or usable spaces located below grade
and which are subjected to ground water conditions. Drains
shall be installed at or below the area to be protected and
shall discharge by gravity or by mechanical means into an
approved drainage system.

The top joints and perforations of drain tiles shall be pro-
tected with strips of building paper and the tiles shall be
placed on two (2) inches of crushed rock and covered with not
less than six (6) inches of the same material.

2101.6 DAMPPROOFING: Exterior foundation walls of masonry con-
struction enclosing basements shall be dampproofed by applying
not less than three-eighths (3/8) inch of portland cement parg-
ing to the wall from footing to finish grade. The parging shall
be covered with a coat of approved bituminous material applied
at the recommended rate. Exterior foundation walls of concrete
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construction enclosing basements shall be dampproofed by applying
a coat of approved bituminous material to the wall from the foot-
ing to the finish grade at the recommended rate.

Foundation walls of habitable rooms located below grade shall
be waterproofed with membranes extending from the edge of the
footing to the finish grade line. The membrane shall consist of
either two (2) ply hot-mopped felts, six (6) mil polyvinyl
chloride, fifty-five (55) pound roll roofing or equivalent
material. The laps in the waterproofing membrane shall be sealed
and firmly affixed to the wall.

Basement walls may be dampproofed or waterproofed using materials
or methods of construction other than covered in the section where
approved by the building official.

2101.7 FOUNDATION STUDS: Foundation studs shall have a minimum
length of fourteen (14) inches and shall be not less in size and
spacing than the studding required for exterior walls, and when
exceeding four (4) feet in height shall be of the size required
for an additional story.

Foundation studs of exterior walls and bearing partitioms shall
be thoroughly and effectively braced in accordance with Figure
2102-2.

Column bases shall be protected against decay or corrosion
except when approved wood of natural decay resistance or treated
wood as set forth in Section 2101.8 is used.

EXCEPTION: Basement posts or columns supported by plers pro-
jecting two (2) inches above the finish floor and separated
therefrom by an approved impervious barrier.

The columns shall be adequately anchored to prevent lateral
displacement at either their top or the bottom. Wood columms
shall be not less in nominal size than four (4) inches by
four (4) inches and steel columns shall be not less than three
(3) inch diameter standard pipe or approved equivalent.

2101.8 PROTECTION AGAINST DECAY AND TERMITES: The expression
"approval" as used in the following statements means approval
in accordance with the procedure established by the Basic Code.

a) WHERE CONDITIONS ARE FAVORABLE TO DECAY:

1) WOOD IN CONTACT WITH THE GROUND: All wood in contact
with the ground and supporting permanent structures
shall be approved or treated wood.

2) UNTREATED WOOD: Untreated wood may be used where entirely
below ground water level or continuously submerged in
fresh water and may be used in contact with the ground
for detached accessory buildings not intended for human
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b)

c)

d)

e)

£)

g)

h)

i)

3

k)

occupance, for temporary structures and for fences.

WOOD JOISTS OR THE BOTTOM OF WOOD STRUCTURAL FLOORS: When
wood joists or the bottom of wood structural floors without
joists are closer than eighteen (18) inches, or wood girders
are closer than twelve (12) inches, to exposed ground
located within the periphery of the building over crawl
spaces or unexcavated areas, they shall be approved durable
or treated wood. Adequate ventilation shall be provided.

SILLS: All sills which rest on concrete or masonry exterior
walls and are less than six (6) inches from exposed earth
shall be of approved durable or treated wood.

SLEEPERS AND SILLS: Sleepers and sills on a concrete or
masonry slab which is in direct contact with earth shall be
of approved durable or treated wood.

POSTS OR COLUMNS: Posts or columns in cellars shall be
supported by piers projecting at least two (2) inches above
the finish floor and separated therefrom by an approved
impervious barrier except when approved durable or treated
wood is used. Posts or columns used in damp locations below
grade shall be of approved durable or treated wood.

WALL POCKETS: Ends of wood girders entering masonry or
concrete walls shall be provided with a one-half (1/2)
inch air space on top, sides and end unless approved
durable or treated wood is used.

CLEARANCE BETIWEEN WOOD SIDING: Clearance between wood siding
and earth on the exterior of a building shall be not less than
six (6) inches. '

WHERE APPROVED DURABLE OR TREATED WOODS ARE REQUIRED: Where
approved durable or treated woods are required in this Code,
the building official may require identification by an
approved mark or certificate of inspection.

PRESSURE TREATMENT: Where pressure treatment of wood mem—
bers is required by the Basic Code, preservatives and methods
of treatment shall conform to the standards for pressure
treatment and preserving of lumber listed in the reference
standards of this article.

WOOD APPROVED FOR USE IN ACCORDANCE WITH SECTION 2101.8 a, 1,
AS BEING DECAY RESISTANT ARE AS FOLLOWS: heartwood of
redwood, cypress, black walnut, catalpa, chestnut, osage
orange, red mulberry, white oak or cedar.

WOOD APPROVED FOR USE IN ACCORDANCE WITH SECTION 2101.8 a, 1,

AS BEING TERMITE RESISTANT ARE AS FOLLOWS: heartwood of
bald cypress, redwood and eastern red cedar.
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Lumber and plywood required to be preservatively treated in
accordance with this article shall bear the quality mark of an
approved inspection agency.

2101.9 UNDERFLOOR SPACE: The space between the bottom of the
floor joists and the earth under any building (except such space
as is occupied by a basement or cellar) shall be provided with

a sufficient number of ventilating openings through foundation
walls or exterior walls to insure ample ventilation, and such
openings shall be covered with a corrosion-resistant wire mesh
not greater than one-half (1/2) inch nor less than one-quarter
(1/4) inch in any dimension. The minimum total area of ventilat-
ing openings shall be proportioned on the basis of two (2) square
feet for each one hundred (100) square feet of crawl space area.
One such ventilating opening shall be within three {(3) feet of
each corner of said buildings.

EXCEPTIONS:

a) Ventilation openings may be vented to the interior of
buildings where warranted by climatic conditioms.

b) The total area of ventilation openings may be reduced to
one-fifteen-hundredths (1/500) of the underfloor area
where the ground surface is treated with an approved
vapor barrier material,

c) Ventilation openings may be omitted on one side.

An access crawl hole eighteen (18) inches by twenty-four (24)
inches shall be provided to the underfloor space.

The underfloor grade shall be cleaned of all vegetation and
organic material.

SECTION 2102.0 WALL CONSTRUCTION

2102,1 GENERAL: Wall and partition construction shall conform
to the requirements of this section.

Conformity with the applicable grading material, test, con-
struction and design standards specified in the reference stand-
ards of this article shall be acceptable as providing compliance
with the requirements of this article,

2102.2 WOOD

a) IDENTIFICATION: All load-bearing lumber, plywood and
particleboard shall conform to applicable standards or
grading rules and shall be so identified by the grade
mark, or certificate of inspection issued by an approved
grading or inspection bureau or agency. The grade mark
for such load-bearing lumber shall provide adequate in-
formation to determine the "f" and "E" values.
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b)

c)

d)

GRADE: All headers and studs shall be of No. 2, Standard or
Stud Grade Lumber or equivalent.

EXCEPTIONS:

1) Bearing studs not supporting floors may be No. 3, One
Star or Utility Grade or equivalent provided the studs
are spaced not more than sixteen (16) inches on center.

2) Nonbearing studs may be of No. 3, One Star or Utility
Grade or equivalent lumber.

CONSTRUCTION: Exterior walls of wood frame residential
buildings shall be constructed in accordance with Figures
2102-1 and 2102-2 and nailed in accordance with Table 2102-1.

Exterior walls subject to wind pressures greater than thirty
(30) pounds per square foot, as established in the Basic
Code shall be designed in accordance with accepted engineer-
ing practice.

Interior load-bearing partitions shall be constructed, framed
and firestopped as specified for exterior walls. Interior
nonbearing partitions may be constructed with two (2) inch
by four (4) inch flat studs spaced sixteen (16) inches on
centers.

CUTTING AND NOTCHING: Stud partitions containing plumbing,
heating or other pipes shall be so framed and the joists
underneath so spaced as to give proper clearance for the
piping. Where bearing partitions containing such piping
run parallel to the floor joists, the double joists required
underneath such partitions shall be spaced to permit the
passage of such pipes. Where plumbing, heating, or other
pipes are placed in or partly in a partition, necessitating
the cutting of the soles or plates, a metal tie not less
than one-eighth (1/8) inch thick and one and one-half (1 1/2)
inches wide shall be fastened to the plate across and to
each side of the opening with not less than four (4) léd
nails.
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FIGURE 2102-1 STRUCTURAL FRAMING DETAILS
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TIGURE 2102-2 WALL FRAMING DETAILS
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TABLE 2102-1 FASTENER SCHEDULE FOR STRUCTURAL MEMBERS

NUMBER & TYPEI SPACING
DESCRIPTION OF BUILDING MATERIALS OF OF
FASTENERZ, 3, 5 FASTENERS
Joist to sill or girder, toe nail 3-8d -
1" x 6" subfloor or less to each joist, face nail 2-8d -
2-gtaples, 1 3/4" -
Wider than 1" x 6" subfloor to each joist, face nail 3-84 -
4-gtaples, 1 3/4" -
2" gubfloor to joist or girder, blind and face nail 2-16d -
Sole plate to joist or blocking, face nail 16d 16" o.c.
Top or sole plate to stud, end nail 2-164d -
Stud to sole plate, toe nail 4-8d or 3-16d -
Doubled studs, face nail 16d 24" o.c,
Doubled top plates, face nail 16d 16" o.c.
Top plates, taps and intersections, face nail 2-16d -
Continued header, two pieces 164 16" o.c.
along each edge
Ceiling joists to plate, toe nail 2-16d -
Continuous header to stud, toe nail 4-8d -
Ceiling joist, taps over partitions, face nail 3-16d -
Ceiling joist to parallel rafters, face nail 3-16d -
Rafter to plate, toe nail 3-84 -
1" brace to each stud and plate, face nail 2-8d -

2-gtaples, 1 3/4"

1" x 6" sheathing to each bearing, face nail

2-8d
2-staples, 1 3/4"

1" x.8" sheathing to each bearing, face nail

2-84d
3-staples, 1 3/4"

Wider than 1" x 8'" sheathing to each bearing, face nail

3-8d
4-gtaples, 1 3/4"

Built-up corner studs 16d 30" o.c.
32" o.c. at top
& bottom &

Built-up girder and beams 204 staggered 2-20d
at ends & at ea.
splice

2-inch planks 2-16d at each bearing

Roof rafters to ridge, valley

or hip rafters,

toe nail 2-16d -

face nail 3-16d -

Collar ties to rafters, face nail 3-8d -

21-15




TABLE 2102-1 (continued)

DESCRIPTION OF BUILDING MATERIALS DESCRIPTION! OF SPACING OF FASTENERS
FASTENERSZ, 3, 3 edges inter. sup.%

Plywood subfloor, roof and wall sheathing to frame

1/2 inch - 5/16 inch 6d 6" 10"

staple 16 ga. 4" ™
5/8 inch - 3/4 inch 8d smooth or 6d deformed 6" 10"
7/8 inch 8d 6" 10"
1 inch - 1 1/8 inch 10d smooth or 8d deformed 6" 6"

Other wall sheathing7

1/2" Fiberboard Sheathing 1-1/2" galvanized roofing nail 3" 6"
6d common nail
staple 16 ga. 1-1/8" long

25/32" Fiberboard Sheathing 1-3/4" galvanized roofing nail 3" 6"
8d common nail
staple 16 ga. 1-1/2" long

1/2" Gypsum Sheathing 1-1/2" galvanized roofing nail 4" 8"
6d common nail

staple 16 ga. 1-1/2" long

Particleboard wall sheathing
(Exterior-Type 2-B-1)
3/8" - 1/2" 6d common nail 6" 12"

5/8" - 3/4" 8d common nail 6" 12"
staple 16 ga. 1-1/2" long

Combination subfloor-underlayment to framing

3/4 inch and less 6d deformed 6" 10"
7/8 inch - 1 inch 8d deformed 6" 10"
1-1/8 inches - 1-1/4 inches 10d smooth or 8d deformed 6" 6"

Note 1: All nails are smooth-common, box or deformed shanks except where otherwise stated.
Note 2: Nail is a general description and may be T-head, modified round head or round head.

Note 3: Staples are 16 gauge wire and have a minimum seven-sixteenths (7/16) inch 0.D. crown
width.

Note 4: Nails shall be spaced at not more than six (6) inches o.c. at all supports where spans
are forty-eight (48) inches or greater. Nails shall be spaced at not more than ten
(10) inches o.c. at intermediate supports for floors.

Note 5: The number of fasteners required for connections not included in this table shall be
based on the values set forth in Referemce Standard RS-21-6.

Note 6

Four (4) foot x eight (8) foot or four (4) foot x nine (9) foot panels shall be
applied vertically.
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e)

£)

HEADERS: The allowable space for headers in bearing walls
shall not exceed the values set forth in Table 2102-2.

Exceptions are allowed when an engineering analysis using
standard accepted practice is provided to justify variations
from the above table.

FIRESTOPPING: Firestopping shall be provided to cut of f
all concealed draft openings (both vertical and horizontal)
and form an effective fire barrier between stories, and
between a top story and the roof space. It shall also be
used in:

1) stud walls at ceilings and floor levels.

2) any other locations not specifically mentioned above,
such as holes for pipes, shafting, behind furring
strips, and similar places which could afford a
passage for flames.

Firestopping shall consist of approved noncombustible materi-
als or of wood two (2) inches nominal thickness. If width

of opening is such that more than one (1) piece of lumber

is necessary, there shall be two (2) thicknesses of one (1)
inch material with staggered joints.

TABLE 2102-2 MAXTMUM ALLOWABLE SPANS
FOR HEADERS SUPPORTING
WOOD FRAME WALLS

Allowable Span of Headers in Feet for Beering Walls 2

Size of Allowsbie Spsn
Size of Steel Wood No Sto One Two of Headers in
Header 4 Stori Garages or in
Header ¥ Above Story onies Watls not Sup-

Above
Above porting Floors

or Roofs

21/2x2-4/2x1/4 | 22°x 4 4 - - 8

34/2x31/2x1/4 | 2-2"x 6" 410 6 4 - 6'to 8
6x 1-7/8 JR 22" x 8" 6'to 8 410 € - 8 1010’
4x25/8 2-2" x 10" 8" t0 10" 6t 8| 416 10° 10 12°
7x2-1/8JR 227 x12°| 10°1012° 8w 10| 608 12°10 16"

Note 1: Based on temn (10) foot tributary
floor and roof loads; in other
words, headers located in
exterior walls and supporting
twenty (20) foot span joists
or headers located in interior
bearing walls and supporting
joists spanning ten (10) foot
wide rooms on each side.
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NOTES FOR TABLE 2102-2 (continueq)

Note 2: Based on header providing
support for wall height equal
to width of opening.

Note 3: Nominal four (4) inch wide
single headers may be substi-
tuted for the double members.

Note 4: Spans are based on No. 2 or
Standard Grade lumber. No. 3
Grade lumber may be used with
appropriate design,

TABLE 2102-3 PLYWOOD WALL SHEATHING
Face Grain Parallel or Perpendicular

to Studs
| Stud Spacing (inches)
Minimum Panel Siding  Sheathing Siding Nailed
Thickness ldentification Nailed Paralle! to Sheathing
Index to Studs to Studs  Sheathing
Perpendicular
to Studs
5/16 12/0, 16/0
20/0 16 - 16
3/8 16/0, 20/0 24 16 24
24/0
1/2 24/0, 32/16 24 24 24
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2102.3 METAL: Steel structural elements in walls and partitions
may be either hot rolled structural steel shapes or bar sections

or members cold formed to shape from steel sheet, strap or plate,

or a fabricated combination thereof. Members shall be straight

and free of any defects which would significantly affect their
structural performance. The allowable span for steel headers in
bearing walls shall not exceed the values set forth in Table 2102-3.

Aluminum structural elements in walls and partitions shall be
constructed of materials and designed in accordance with accepted
engineering practice.

2102.4 GENERAL MASONRY CONSTRUCTION:

a) CORBELING: Corbels may be built only into solid masonry
walls twelve (12) inches or more in thickness. The project-
tion for each course in such corbel shall not exceed one (1)
inch and the maximum projection shall not exceed one-third
(1/3) the total thickness of the wall when used to support
structural members, and not more than six (6) inches when
used to support a chimney built into the wall. The top
course of all corbels shall be a header course.

b) COMBINED UNITS: 1In walls or other structural members
composed of di fferent kinds or grades of units, materials,
or mortars, the maximum stress shall not exceed the allow-
able stress for the weakest of the combination units,
materials, and mortars of which the member is composed.
The net thickness of any facing unit which is used to
resist stress shall be not less than one and one-half (1 1/2)
inches.

¢) PIERS: Every structural pier whose width is less than
three (3) times its thickness shall be designed and con-
structed as required for columns.

d) CHASES: Chases and recesses in masonry walls shall be
designed and constructed so as not to reduce the required
strength or required fireresistance of the wall.

e) STACK BOND: In unreinforced masonry where masonry units are
laid in stack bond, longitudinal reinforcements consisting
of not less than two (2) continuous wires each with a
minimm aggregate cross-sectional area of .017 square inch
shall be provided in horizontal bed joints spaced not more
than sixteen (16) inches on center vertically.

f) UNSUPPORTED HEIGHT: The unsupported height of masonry walls
shall not exceed the values set forth in Table 2102-4. The
unsupported height chall be measured between points of anchorage.
Footings may be considered as points of lateral support.
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Where wall stability is provided by intersecting walls or
vertical stiffening elements such as pilasters,

ported length may be measured between these elem
viding the stiffening elements are anchored to t
and floor with connectors capable of transmittin

butary wind and seismic forces.

TABLE 2102-4 ALLOWABLE SPAN FOR MASONRY WALLS

BETWEEN "LATERAI, SUPPORTS

the unsup-
ents pro-
he roof

g all tri-

ALLOWABLE+
TYPE OF MASONRY HorL
WALL (between supports)t

Stone 14 X t2

Cavity and? Hollow Units 18 x t2
Solid and Grouted (plain) 20 X t2

Reinforced Grouted 25 X t2

Note

* Note

Note

Note

1:

Support may be provided by roofs,
floors, foundations, beams, etc,,

in vertical direction or by pilasters,

columns, piers, cross walls, ete,,
in horizontal direction, either but
now both are required.

"t" is taken as the nominal thickness

of the wall in inches.

"t" for cavity walls, is the sum of
the nominal thickness of the wythes
without the cavity,

An additional unsupported height of
six (6) feet is permitted for gable
end walls,
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g) LINTELS: Masonry walls shall be reinforced over openings in
accordance with Table 2102-5. Exceptions are allowed when an
engineering analysis using standard accepted practice is pro-
vided to justify variations from the table below.

The reinforcement shall be located in spaces fully grouted to
a depth of not less than eight (8) inches and shall extend not
less than twelve (12) inches beyond the sides of the opening.

TABLE 2102-5 ALLOWABLE SPAN FOR MASONRY AND
STEEL LINTELS SUPPORTING MASONRY
WALLS

Number of 1/2"1 Aliowable Span in? Feet and Inches

Diameter, or Structural 3 Steel

Equivalent Area,
Reinforcing Bars

No Floor
Above

One Floor
Above

Two Floors
Above

1

4 -6"

3.0"

2 .6"

Z 2-1/2x2-1/2x5/16
Z 3x3x1/4

2

6-0"

Z 3-1/2x 3-1/2x5/16

ST51

STS
ST 61

ST 6
ST8B

3 8 -6" 5'.0" 40"

4 10'-0” 6'-0" 5 -0"

Depth of reinforced lintels shall be
not less than eight (8) inches and
all cells of hollow masonry lintels
shall be grouted solid. Reinforcing
bars shall extend not less than
eight (8) inches into the support.

Note 1:

Based on ten (10) foot tributary floor
and roof loads; in other words,
headers located in exterior walls and
supporting twenty (20) foot span
joists or headers located in interior
bearing walls and supporting joists
spanning ten (10) foot wide rooms on
each side.

Note 2:

Extend steel lintels six (6) inches
into the support.

Note 3:

h) ANCHORAGE: Masonry walls shall be anchored to floor and roof
systems in accordance with the details shown in Figure 2102-3.
Footings may be considered as points of lateral support.
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3)

REINFORCEMENT: Masonry walls subject to wind loads greater
than forty (40) pounds per square foot shall be constructed

in accordance with the requirements of this section. The
minimum area of reinforcement shall be not less than 0.002
times the gross cross-sectional area of the wall, not more
than two-thirds (2/3) of which may be used in either direction.
No required vertical reinforcement shall be less than three-
eighths (3/8) inch in diameter. Principal wall steel shall
have a maximum spacing of four (4) feet on center. A lesser
amount of reinforcement may be used to resist tensile stresses
specified for partially reinforced masonry construction.

Partially reinforced walls may be considered as reinforced
walls for unsupported height provisions provided the rein-
forcement is designed to resist all horizontal forces and
the vertical reinforcement is spaced not more than eight (8)
feet on center and not less than .2 square inch of horizon-
tal reinforcement is provided at the top of footings, at

top and bottom of openings, at the roof and floor levels and
at the top of parapets.

All bars shall be completely embedded in mortar or grout.
Joint reinforcement embedded in horizontal mortar joints
shall have not less than five-eighths (5/8) inch mortar
coverage from the exposed face. All other reinforcement
shall have a minimum coverage of one (1) bar diameter over
all bars, but not less than three-quarter (3/4) inch except
where exposed to weather or soil in which cases the minimum
coverage shall be two (2) inches.

BEAM SUPPORTS: Beams, girders or other concentrated loads
supported by a wall or column shall have bearing of at least
three (3) inches in depth measured parallel to the beam and
three (3) inches in length upon solid masonry or upon a metal
bearing plate of adequate design and dimensions to distribute
the load safely, or upon a continuous reinforced masonry
member projecting not less than four (4) inches from the face
of the wall.

Joists shall be supported in accordance with Figure 2102-3.

2102.5 HOLLOW UNIT MASONRY:

a)

b)

GENERAL: Hollow unit masonry shall be laid with full face
shell mortar beds and head and end joints shall be solidly
silled with mortar for a distance in from the face of the wall
or unit not less than the thickness of the longitudinal face
shells.

BONDING: Where two (2) or more hollow units are used to make

up the thickness of a wall, the stretcher courses shall be
bonded at vertical intervals not exceeding thirty-four (34)
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FIGURE 2102--3 (continued)

o TTTMETAL TIE® — i

JOIST ANCHOMRAGE ¢le'o.c \’_AL_

INTEr21012  FINISH

8" BRICK PEARING WALLS - WOOD JOIST FLOOR

I« MASONIRY HEADER MAY BE USED N LBy oF METAL TiIEg
1, LARGER BRICK USED IN UNEXPOSED wyTHE Fon ECONOMY

1

VEMRTICAL [2EINFOr2CEMENT
—————— BRICK

DEAM HANGEIZS
T HOMIZONTAL REINFORCEMENT —=

10" RBM PEARING WALLS "PLANK AND PEAM TIMRER FLCON

I+ HOMRITONTAL AND VERTICAL REINFORCEMENT WiLl vARRY W/DESIGN

QEQUIREMENTS
T
= ; - FLASHING e
s { i
BOLT ANCHORS A msquingn . lz:::,zq
TO TRANSFRI2 SHEAR s

=
A%??‘,,‘

G" BRICK SHEAIZ WALLS - WaOD JOIST FLOOR
= NALLS - WaoD JaisT FLoorR

21-24



FIGURE 2102-3 (cont inucd)
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inches by lapping at least four (4) inches over the unit
below or by lapping at vertical intervals not exceeding
seventeen (17) inches with units which are at least fifty (50)
percent greater in thickness than the units below; or by
bonding with corrosion-resistant metal ties conforming to

the requirements for cavity walls. There shall be one (1)
metal tie for not more than each four and one-half (4 1/2)
Square feet of wall area. Ties in alternate courses shall

be staggered, and the maximum vertical distance between

ties shall not exceed eighteen (18) inches and the maximum
horizontal distance shall not exceed thirty-six (36) inches.
Walls bonded with metal ties shall conform to the requirements
for allowabie stress, lateral support, thickness, height,

and mortar for cavity walls.

2102.6 SOLID MASONRY:

a)

b)

GENERAL: In each wythe of plain solid masonry, not less than
seventy-five (75) percent of the units in any vertical

and one-half (] 1/2) inches or one-half (1/2) the height of
the units, whichever is greater, or the masonry shall be
reinforced longitudinally.

BONDING: Adjacent wythes in bearing and nonbearing walls
shall be bonded by either headers or metal ties.

exceed twenty-four (24) inches vertically or horizontally.

Where the backing consists of two (2) or more wythes the
headers shall extend not less than four (4) inches into

the most distant wythe or the backing wythes shall be

bonded together with separate headers whose area and Spacing
conform to the foregoing.

Where metal ties are used the facing and backing shall be
bonded with approved corrosion-resistant unit metal ties
Or cross wires of masonry joint reinforcement. Unit ties
shall be of sufficient length to engage all wythes, with

2102.7 CAVITY WALL MASONRY :

a)

GENERAL: Cavity wall masonry is that type of construction
made with brick, structural clay tile or concrete masonry
units or any combination of such units in which facing

and backing are completely separated except for the
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b)

metal ties which serve as bonding.

CONSTRUCTION: in cavity walls neither the facing nor the
backing shall be iess than four (4) inches in thickness and
the cavity shall be not less than one (1) inch net in width
aor more than four (4) inches in width. The backing shall
be at least as thick as the facing.

EXCEPTION: Where both the facing and backing are construct-
ed with clay or shale brick, the facing and backing may
be three (3) inches in thickness.

The facing and backing of cavity walls shall be bonded with
three—sixteenths (3/16) inch diameter steel rods or metal
ties of equivalent strength and stiffness embedded in the
horizontal joints. There shall be one (1) metal tie for
pot more than each four and one-half (&4 1/2) square feet

of wall area for cavity widths up to three and one-half

(3 1/2) inches net in width. Where the cavity exceeds
three and one-half (3 1/2) inches net in width, there shall
be one (1) metal tie for not more than three (3) square
feet of wall area. Ties in alternate courses shall be
staggered and the maximum vertical distance between ties
shall not exceed twenty-four (24) inches and the maximum
horizontal distance shall not exceed thirty-six (36)
inches. Rods bent to rectangular shape shall be used with
hollow masonry units laid with the cells vertical; in other
walls the ends of ties shall be bent to ninety (90) degree
angles to provide hooks not less than two (2) inches long.
Additional bonding ties shall be provided at all openings,
spaced not more than three (3) feet apart around the peri-
meter and within twelve (12) jnches of the opening. Ties
shall be of corrosion—resistant metal, OT shall be coated
with a corrosion-resistant metal or other approved protec-—
tive coating.

2102.8 GROUTED MASONRY :

a)

b)

GENERAL: At the time of laying, all masonry units shall

be free of excessive dust and dirt. Omly Type M or Type S
mortar consisting of a mixture of portland cement, hydrated
lime and aggregate shall be used.

LOW-LIFT GROUT: Requirements for construction shall be
as follows:

1) All units in the two (2) outer tiers shall be laid with
full shoved head and bed mortar joints. Masonry headers
shall not project jnto the grout space.

2) All longitudinal vertical joints gshall be grouted and
shall be not less than three-quarters (3/4) inch in
thickness. In members of three (3) or more tiers in

thickness, interior bricks shall be embedded into the
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c)

3)

4)

grout so that at least three—quarters (3/4) inch of
8rout surrounds the sides and ends of each unit. All
8rout shall pe Puddled with g grout stick immediately
after pouring,

One (1) exterior tier may be carried up sixteen (16)
inches before grouting, but the other exterior tier
shall be 1laig up and grouted ip lifts not to exceed
six (6) times the width of the grout Space with a
maximum of eight (8) inches.

HIGH-LIFT GROUT: All unitg in the two (2) tiers shall be
laid with fu1] head and begd mertar joints,

1)

2)

3)

4)

water drips or deformationg shall not be permitted ip
the ties. Qpe (1) tier of the wall shall be built up

tier. Tieg shall be laid not to exceed twenty-four (24)
inches op center horizontally and sixteen (16) inches
on center vertically for running bond and pot more than
twenty-four (24) inches on center horizontally and
twelve (12) inches on center vertically for stack bond.

Provision shall be made for cleaning grout space. Mortar
Projections, which Project more than one-half (1/2)

with grout. Masonry walilsg shall cure at least three (3) days
to gain Strength before Pouring grout,

EXCEPTION: 1f the grout Space contains no horizonta]
Steel, it may be reduced to two (2) inches.
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5) Grout shall be a plastic mix suitable for pumping without
segregation of the constituents and shall be mixed
thoroughly. Grout shall be placed by pumping OTf by an

approved alternate method and shall be placed before
any initial set occurs and in no case more than one and
one-half (1 1/2) hours after water has been added.

6) Grouting shall be done in a continuous pour, in 1ifts
not exceeding four (4) feet. 1t shall be consolidated
by puddling or mechanical vibrating during placing and

reconsolidated after excess moisture has been absorbed
out before plasticity is lost. The grouting of any
section of a wall between control barriers shall be
completed in oneé (1) day with no interruptions greater
than one (1) hour.

7) Special inspection during grouting shall be provided where
required by the building official.

8) Grout shall not be pumped through aluminum pipes.

2102.9 REINFORCED GROUTED MASONRY :

a)

b)

GENERAL: Reinforced grouted masonry shall conform to all
of the requirements for grouted masonry gpecified in Section
2102.8 and also the requirements of this section.

CONSTRUCTION: The thickness of grout or mortar between
masonry units and reinforcement shall be not less than one-
quarter (1/4) inch, except that one-quarter (1/4) inch bars
may be laid in horizontal mortar joints at jeast one-half
(1/2) inch thick and steel wire reinforcement may be laid
jn horizontal mortar joints at least twice the thickness

of the wire diameter.

2102.10 REINFORCED HOLLOW UNIT MASONRY:

a)

b)

GENERAL: Reinforced hollow unit masonry is that type of
construction made with hollow masonry units in which certain
cells are continuously filled with concrete OT grout, and

in which reinforcement 1is embedded. Only Type M or Type S
mortar consisting of a mixture of portland cement, hydrated
1ime and aggregate shall be used.

CONSTRUCTION: Requirements for construction shall be as
follows:

1) A1l reinforced hollow unit masonry shall be built to
preserve the unobstructed vertical continuity of the
cells to be filled. Walls and cross webs forming such

cells to be filled shall be full-bedded in mortar to
prevent ieakage of grout. All head (or end) joints shall
be solidly filled with mortar for a distance in from
the face of the wall or unit not less than the thick-
ness of the longitudinal face shells. Bond shall be



pProvided by lapping units in successive vertical courses
or by equivalent mechanical anchorage,

2) Vertical cells to be filled shall have vertical élignment
sufficient to maintain a clear, unobstructed continuous
vertical cell measuring not less than two (2) by three
(3) inches.

3)

removed from the insides of such cell walls. The clean-
Outs shall be sealed before grouting, and after inspection,

4) Vertical reinforcement shall be held in position at top
and bottom and at intervals not exceeding one hundred
ninety-two (192) diameters of the reinforcement,

5) All cells containing reinforcement shall be filled solidly
with grout. Grout shall be poured in lifts of eight
(8) feet maximum height. A131 grout shall bpe consolidated
at time of pouring by puddling or vibrating and then
reconsolidated by again puddling later, before plasticity
is lost,

When total 8rout pour exceeds eight (8) feet in height
the grout shall be placed in lifts not exceeding four (4)
‘feet each and Special inspection during grouting shalil
be required. Minimum cel] dimension shall be three (3)
inches,

6) When the grouting is stopped for one (1) hour or longer,

SECTION 2103.0 WALL COVERING

2103.1 GENERAL: Interior and exterior wall covering shall cop-~
form to the requirements of this section.

Conformity with the applicable material, test, construction and
design standards specified in the reference standards of thig
article shall be acceptable as providing compliance with the
requirements of thig article.

2103.2 INTERIOR COVERINGS:
a) GENERAL: Interior coverings shall be installed in accord-

ance with this sectiop and Tables 2103-1, 2103-2, 2103-3,
2103—4, 2103-5 ang 2103-6,
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b)

c)

VERTICAL ASSEMBLIES: Vertical support for lath or gypsul
wallboard shall be not less than TWO (2) inches nominal

in least dimension. Wood stripping for furring shall be not
less than two (2) inches nominal thickness in the least
dimension except that furring strips not less than one (1)
inch by two (2) inch dimension may be used over solid
backing.

INTERIOR LATH: Gypsum i1ath shall not be installed until
weather protection for the installation is provided. Where
wood frame walls and partitions are covered on the interior
with portland cement plaster oY tile or similar material
and subject to water splash, the framing shall be protected
with an approved moisture barrier.

Thickness, spacing of supports and the methods of attachment
of gypsum 1ath shall be as set forth in Tables 2103-1 and

TABLE 2103-1 MAXTMUM SPACING OF SUPPORTS FOR LATH

| VERTICAL
{in Inches)

! MINIMUM WEIGHT m
TYPE OF LATH' ! {Per Square Yard}
GAUGE AND MESH SIZE ™ Sno ool of
Wood | Plaster Concrete
Partitions
5 16 16 -
.4 6 | 16 13%
. 7% 16 16 | 16
Fiat Rio Expanded Metal Lath | 4 19 | 24 19
Stucco Mesh Expanded 8and
Metal Lath 36
34 24 24 24
| 3 Rib Expanded Metal Lath 10 2 N N
S o ! - T T [ w e
3/4” Rib Expanded Metal L3th .
1.95 pounds. No.11 gauge. 2" x2" . 24 24
| Wetded 118 pounds. No.16 gauge, 2 x 2"’ R 16 16
P14 nds, No. 18 gau! L1t x 1 - Vo=
Wire Lath pov Pue - =
Woven i 1.4 pounds, No.17 gauge. 1% Hexagonall | 16
i 1.4 pounds, No.18 gauge 1 Hexagona! * 16 - !
5 G Lo et e e ]

ﬁﬂ@ﬁﬁﬂﬂﬁﬂﬂllIlllllllllllllﬂﬁlﬂllllﬂllﬂlllﬂl
112" Gypsum Lath \pertorated) “““

172" Gypsum Lath (piair- B 24 — 2 ““

HORIZONTAL
{In Inches)

i Expanded Metal Lath
|~ (Dismond Mesh)

Note 1: Metal lath and wire lath used a8s
reinforcement for portland cement
plaster shall be furred out away
from vertical supports at least
one-quarter (%) inch. gelf-furring
1ath meeis furring requirements.

Note 2: Wire backing required on open vertical
frame construction except under
expanded metal lath and paperback

wire lath.

Note 3: Contact OT furred ceilings only. May
not be used in suspended ceilings.

Note &4: Stucco netting, not to be used as a
base for gypsum plaster.
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d)

2103-2, Approved wire and sheet metal attachment clips
may be used,

Gypsum lath shall be applied with the long dimension perpen-
dicular to Supports, and with end joints Staggered ip
Successive courses, End joints may occur on one Support
where lath is applied the fyll length of the joint,

The type and weight of metal lath, the gauge and Spacing of
nails and Staples, the spacing of Supports, and the methods
of attachment to wood supports shall be as set forth in
Tables 2103-1 and 2103-2, €xcept that gypsum veneer plaster
may be applied ip one (1) coat,

in one (1) coat, not to exceed three—sixteenths (3/16)
inch thickness.

GYPSUM WALLBOARD: A1} gypsum wallboard shall be installed
in accordance with the Provisions of this Section.

Gypsum wallboard shall not be installed until weather
Protection is Provided.

TABLE 2103-2 MAXIMUM SPACING OF FASTENERS FOR SUPPORT OF ILATH

STAPLES®
{Round or Flattened Wire)

Minimum Maximum
Crown Spacing
Width Hori

Verucat

| wire

TYPE OF LATH ;| Gage

Diamond Mesh
Expanded Metal Lath

4d blued box iclinched)* H 6
¥ No.11 gauge, 7/16" head, barbed ’ 6

and Flat Rib Metal
Lat 1172 No 11 gauge, 7/16" head, barbed | g
3/8” Rib Metal Lath o o l
T No  uge, 716 read. borbed ° nmm
3/4" Rib 4d Common MR
Metal Lath 2", No.11 gauge, 7/16" head, barbed A - -
4d blued box (clinched] 7 ! i
) . 1" No.11 gauge, 7/16" head, barbed : P, i
Wire Lath 1172 No.11 gauge, 7/16" head, barbed
1:1/4" No. 12 gauge, 3/8" head, furring
387 Gypsum Lath | 11/8" No.13 gauge, 18759 head, biued*
m 114" No.13 gauge, 19/64- hesd, eruras

Note 1: Wwith divergent points and semi-flattened
round wire for gypsum lath,

Note 2: When lath and stripping are stapled
simultaneously, increase leg length
of staple one-eighth (1/8) inch,

Note 3; For interior only,
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NOTES FOR TABLE 2103-2 (continued)

Note 4: Attach self-furring wire fabric lath
to supports at furring device.

Note 5: Perforated lath.

Note 6: TFlain lath.

All edges and ends of gypsum wallboard shall occur on the
framing members, except those edges and ends which are per-
pendicular to the framing members.

The size and spacing of fasteners shall comply with Table
2103-6.

£) SHOWER AND BATH COMPARTMENTS: Shower and bath compartments
shall be finished in accordance with the requirements of the
Massachusetts State Sanitary Code promulgated by the Depart-
ment of Public Health.

g) OTHER INTERIOR FINISHES: Other approved interior finishes
shall conform to the applicable reference standards of this
article.

2103.3 EXTERIOR COVERINGS:

a) GENERAL: Exterior covering shall be installed in accordance
with this section and Tables 2103-1, 2103-2, 2103-3, 2103-5,
and 2103.7.

b) EXTERIOR LATH: All lath and lath attachments shall be of
corrosion-resistant materials and shall conform to Tables
2103-1 and 2103-2.

Backing for vertical ‘'surfaces shall consist of sheathing
or of not less than No. 18 U.S. gauge steel wire stretched
taut horizontally and spaced not more than six (6) inches
apart vertically.

Where lath on vertical surfaces extends between rafters,
or other similar projecting members, solid backing shall be
installed to provide support for lath and attachments.

Gypsum lath shall not be used, except that on horizontal
supports of ceilings or roof soffits, it may be used as
backing for metal lath or wire lath and portland cement
plaster.

Backing is not required under metal lath or paperbacked
wire lath.

¢) EXTERIOR PLASTER: Plastering with portland cement plaster
shall be not less than three (3) coats when applied over
metal lath or wire l1ath and shall be not less than two (2)
coats when applied over masonry, concrete, or gypsum back-
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ing. 1If plaster surface is completely covered by veneer

of other facing materiat,

Oor is completely concealed,

plaster application need only be two (2) coats provided
the total thickness is as set forth in Table 2103-35,

On wood frame censtruction with an on-grade concrete floor
slab system, exterior plaster shall be applied in such a
manner as to cover, but not to extend below, lath, paper

and screed.

TABLE 2103-3 THICKNESS OF PLASTER

PLASTER BASE

FINISHED THICKNESS OF PLASTER FROM
FACE OF LATH, MASONRY, CONCRETE

Gypsum Plaster | Portland Cement Plaster

Expanded Metal Lath
Wire Lath

Gypsum Lath

Masonry Walls?

Monolithic Concrete Walls3
Monolithic Concrete Ceilings >4
Gypsum Veneer Base®

5/8" minimum' | 5/8" minimum

5/8” minimum' | 3/4" minimum {interior)?
7/8" minimum {exterior)?
1/2"" minimum
1/2” minimum | 1/2” minimum
5/8" maximum | 7/8" maximum
3/8" maximum? | 1/2* maximum
1/16" minimum

Note 1: When measured from back plane of
expanded metal lath, exclusive of
ribs, or self-furring lath, plaster
thickness shall be three-quarter (3/4)
inch minimum,

Note 2

or backing,

Note 3

When measured from face of support

Because masonry and concrete surfaces

may vary in plane, thickness of
plaster need not be uniform.

Note 4

When applied over a liquid bonding

agent, finish coat may be applied
directly to concrete surface.

Note 5

Approved acoustical plaster may be

applied directly to concrete, or
over base coat plaster, beyond the
maximum plaster thickness shown.

Note 6: Attachment shall be in accordance
with Table 2103-6,
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Only approved plasticity agents and approved amounts thereof
may be added to portland cement when plastic cement 1is used,
no additional lime or plasticizers shall be added. Hydrated
1ime or the equivalent amount of 1ime putty used as 8 plas-
ticizer, may be added to standard portland cement in an
amount not tO exceed twenty 20) percent by weight of the
portland cement.

The proportion of aggregate to cementitious materials shall
be as set forth in Table 2103-5.

TABLE 2103-4 GYPSUM PLASTER PROPORTIONS

MAXIMUM VOLUME AGGREGATE
PER 100 POUNDS NEAT PLASTER?
{Cubic Feet)

Damp Loose Gand® | Perlite Of Vermiculite®

PLASTER BASE
OR LATH

‘ Two-coat Work

| Three-coat Work

| First and
Second Loats

Note 1: wood fibered gypsum plaster may be
mixed in the proportions of one hundred
(100) pounds of gypsum to not more

than one @D) cubic foot of sand where
applied on masonry ©Ff concrete.

Note 2: When determining the amount of aggregate
in set plaster, a tolerance of ten (10)
percent shall be allowed.

Note 3: Combinations of sand and 1ightweight
aggregate may be used provided the
volume and weight relationship of the

combined aggregate to gypsum plaster
is maintained.

Note &: 1f used for both first and second
coats, the volume of aggregate may
be two and one-half (2%) cubic feet.

Note 5: Where plaster is one (1) jnch or more
in total thickness the proportions
for the second coat ma&y be jncreased

to three (3) cubic feet.
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[ MAXIMUM vor uamg NCGREGATE pg g VOLUME CEMENTITIOUS ma TERIAL "]

[ Y T

Portiand Cement Porti»ad Cemeny Line Plaster
Plaster

Maximim Volume Maximug. “/olume Maximum Volume

Aggregate per IMe per Volyme Sand per Volume

Volume Cement Cement snd Lime

Minimum
Periog Interval
Moist Curing Between Coats

Approximate Minimum
inmimum

Thickness«

Note 7. When determining the amount of aggregate
in set Plaster, 4 tolerance of ten (10)
Pércent may pe allowed,

Note 2. From ten (10) to twenty (20) pounds of

Note 3

No additiong of plasticizing agents
shall pe made,

Note 4. See Table 2103-3,

Note 5. Measured from face of support or

Note 6. Twenty- foyur (24) hours minimum period

Note 7
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Note 8. Finish cogat Plaster may be applied to
interior Portland cement base coatg
after g forty-eight (48) pPeriod,

Note 9. For finigh coat, plaster up to ap
equal part of dry hydrateq lime by
weight (or ap equivalent volume of
lime PUutty) may pe added to Type 1,
Type II and Type IIT Standard portland
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TABLE 2103-6 APPLICATION OF GYPSUM WALLBOARD

THICKNESS
OF
GYPSUM

PLANE OF
FRAMING

WALLBOARD | SURFACE

{inch)

LONG DIMENSION OF | hnocitU | MAXIMUM SPACING
GYPSUM WALLBOARD | “rpaminG '()F FASTENERS
SHEETS IN RELATION conter-to-centes) .
TODIRECTION OF | ‘hmarrn: {41 Inches) NAILS' —TO W00D
RAMIN! M < -
FRAMING MEMBERS |  comarl ) [ NAILS ' | SCREwS?

2

Horizontal

Either Direction 16 12 No.13 gauge, 1-3/8” long, 19/64" head

Horizontal

Perpendicular 24 12 No. .098 gauge, 1-1/4” long, Annular

Vertical

24 12 ringed 50, cooler nail

5/8

Horizontal

Either Direction 16

~ [~ ]|~

2 | No. 13 gauge, 1-5/8" long. 19/64" head

Horizontal

Perpendicular 24 12 No. .098 gauge, 1-3/8" long, Annular

Vertical

Either Direction 24 12 ringed 8d, cuoler nail

Fastening Required with Adhesive Application

172
or

5/8

THorizonnl

Either Direction 16 16 16
Perpendiculer 24 12 16

As required for 1/2* and 5/8™ gypsum

Vertical

, see above
Either Direction 24 24 24

2378
(3/4 total)

Horizontal

Perpendicular 24 16 16 Base ply nailed as required for 1/2"

Vertical

- T gvpsum and face ply
Either Direction 24 24 24 placed with adhesive

Note 1:

Note 2:

Note 3:

where the metal framing has a clinching
design formed to receive the nails

by two (2) edges of metal, the nails
shall be not less than five-eighths
(5/8) inch longer than the wallboard
thickness, and shall have ringed
shanks., Where the metal framing

has a nailing groove formed to receive
the nails, the nails shall have barbed
shanks or be 5d, No. 13% gauge,

one and five-eighths (1 5/8) inches
long, fifteen-sixty-fourths (15/64)
inch head for one-half (%) inch gypsum
wallboard; 6d, No. 13 gauge, one and
seven-eighths (1 7/8) inches long,
fifteen-sixty-fourths (15/64) inch
head for five-eighths (5/8) inch
gypsum wallboard.

Two (2) nails spaced not less than
two (2) inches apart, nor more than
two and one-half (2%) inches apart
and pairs of nails spaced not more
than twelve (12) inches center-to-
center may be used.

Screws shall be No. 6 with tapered
head and long enough to penetrate
into wood framing not less than
five-eighths (5/8) inch and metal
framing not less than one-quarter %)
inch.
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TABLE 2103-7 WEATHER-RESISTANT SIDING ATTACHMENT

Nomi.nll1 Weather TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS?
Siding Thick- Joint Resistance B
Material nees Trestment Membrane Wood or Fiberboard Gypsum Direct Number or
(Inches) Required Plywood Sheathing Sheathing to Stude Spacing of
Sheathing into Stud into Stud Fasteners
.01910 Lap No +120-Nail-1}" +120-Nail-2" «120-Na11-2" Not
Allowed
Without
Insulation 024 Lap No .120-Nail «120-Nail «120-Nail Not
Hm—i.za 1%" long 2" long 2" long Allowed Same as Stud
Alum, Spacing
with
Insulation .01% Lap No .120-Nail-14" +120-Nail-2%" «120-Nail-2k" «120-Nail-1%"
Horizontal
Asbestos Cement +113-Nail-1§" .113-Nail-2" 113-Nafl-1 3/4" .113-Nail-1 3/8" 2 Nails per
Boards 5/32 (2) (2) Shingle
shingles’ 1/8 Lap Yes
Brick Veneer 2
Clay Tile Veneer 1/6 to 1 Sec, 2103.3 Yes -Sea Sec., 2103.3 and Pigure 2103-1-
Concrete Veneer 2
Horizontal 1/2 Sec, 2103.3 No .099-Nail-2" «113-Nail=2 3/4"{ ,113-Nail-2§" .099-Nail-2" Same as Stud
Fiberboard Staple 1 3/4" Staple 2%" Staple 2%" Staple 1 3/4" Spacing
Hardboard3 .099-Nail-2" <099-Nail-2k" .099-Neil-2" .099-Nafl-1 374" 6" Panel Edges
Board and Batten 1/4 (2) (2) Staple 1¥" Staple 2" Staple 1 3/4" Staple 1x" 8" Inter. Sup.
Vertical
Hardboard3 .099-Nail-2" .099-Nafl-24" «099-Nail-2x" .099-Nai1-2" Same as Stud
Lap-Siding- 7/16 (2) (2) Staple 1 7/8" Staple 24" Staple 2%" Staple 1 7/8" Spacing
Horizontal ’ 2 per Bearing
Vertical Panel +099-Nail-2" .099-Nail-2%" .099-Nail-2" .080-Nail-1 3/4" 6" Panel Edges
siding 7/16 (2) (2) Staple-1%" Staple-2%" Staple-2" Staple-14" 12" Inter. Sup.
A b
Steeld 29 ga, Lap No +113-Nail-1 3/4" | ,113-Nail-2 3/4"| .113-Nail-24" Not Same as Stud
Staple 1 3/4" Staple 2&" Staple 2%" Allowed Spacing
Stone Veneer 2 Sec. 2103.3 Yes -See Sec. 210),3 and Figure 2103-3-
Particleboard 3/8 (2) (2) .113-NG «113-Nafl-2§" »113-Nagl Not 6" on Edges
Panels ~1-2" Staple 2% i-2" Allowed
Staple 1 3/8" Staple 2" 8" Inter, Sup.
5/8 @) (2) +113-Nail-2" «113-Nail-2%" «113-Nagl-24" »113-Nafl-2" 6" on Edges
Staple 1 7/8" Staple 24" Staple 2k" Staple 1 5/8" 8" Inter, Sup.
Plywood Panelslil 3/8 (2) (2) <099-Nail-2" +113-Nail-2§" +099-Nail-2" +099-Nail-2" 6" on Edges
(Exterior Grade) Staple 1 3/8" Staple 2" Staple 2" Staple 1 3/8" 12" Iater, Sup.
Wood Face Nailing
Rustic, Drop 3/8 Min. Lap No up to 6"
Shiplap 19/32 Av. «113-Nail-2k" Widths, 1
Fastener Penetration Into Stud - 1" Staple-2" Nail per Bear-
Bevel ing. 8" widths
Butt 7/186 Lap No and over, 2
TLpp 3/16 Lap No Nails per
Bearing
Shakes’ 3/8 Lap Yes +0915-Nail-2" Staple 2"
«076-Rafl-1%"
16" and 18" Shingles
Staple - 1% 2 Fasteners
Sh1n31e|7 3/8 Lap Yes per Shingle
or
+080-Nail-1%" Shake
24" shingles
Staple - 14"
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Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

Note 11:

NOTE FOR TABLE 2103-7

Based on stud spacing of sixteen (16) inches o.c. Where
studs are spaced twenty-four (24) inches siding may be
applied to sheathing approved for that spacing.

1f boards are applied over sheathing or weather-resistant
membrane joints need not be treated. Otherwise vertical
joints must occur at studs and covered with batts.

Shall be of approved type.

Nail is a general description and may be T-head, modified
round hear, or round hear with smooth or deformed shanks,

Staples shall have a minimum crown width of seven-sixteenths
(7/16) inch o.d. and be manufactured of minimum 16 gauge
wire,

All attachments shall be coated with a corrosion-resistive
coating.

Shingles and shakes applied over regulér density fiber-
board or gypsum sheathing shall be fastened to horizontal
wood nailers or fiberboard shingle backer,

Aluminum nails shall be used to attach aluminum siding.

Nails or staples must be aluminum, galvanized, or rust-
preventative coated and shall be driven into the studs
for fiberboard or gypsum backing.

Aluminum (0.19-inch) may be unbacked only when the flat
areas are five (5) inches or less in the naroow dimension.

Three-eighths (3/8) inch plywood may be applied direct
to studs spaced sixteen (16) inches on center. One-half
(%) inch plywood may be applied direct to studs spaced
twenty-four (24) inches on center.
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d)

f)

g)

MASONRY VENEER, GENERAL: All masonry veneer shall be installed
in accordance with this section. Figure 2103-1 and Table
2103~7. Exterior masonry veneer shall not be attached to

wood at any point more than thirty (30) feet above the

adjacent ground elevation.

1) Masonry veneer shall not support any vertical load
other than the dead load of the veneer above. Veneer
above openings shall be supported upon lintels of
noncombustible material and the allowable span shall
not exceed the values set forth in Table 2103-8. The
lintels shall have a bearing of not less than four (4)
inches.

2) Masonry veneer shall be attached to the supporting wall
with corrosion-resistant metal ties.

Veneer ties, if strand wire, shall be not less in thick-
ness than No. 6 U.S. gauge wire and shall have a hook
embedded in the mortar joint, or if sheet metal, not
less than No. 22 U.S. gauge corrugated. Each tie shall
be spaced not more than twenty-four (24) inches on
center horizontally and shall support not more than
three and one-quarter (3 1/4) square feet of wall area.

EXCEPTION: In wind areas of more than thirty (30)
pounds per square foot, each tie shall support not
more than two (2) square feet of wall area.

In lieu of such wire ties, an approved method of grouting
the veneer to a paperbacked reinforcement attached
directly to the studs may be used.

WEATHER PROTECTION: Exterior walls shall be covered with a
weather-resistant siding and/or membrane.

WEATHER-RESTISTANT SIDING: The weather-resistant covering
shall be attached in accordance with Table 2103-7 and where
required the cellular spaces shall be ventilated so as not
to make ineffective the firestopping at floor, attic and
roof levels. In addition, where cellular spaces are pro-
vided with interior non-corrodible vapor type barriers other
means shall be used to avoid condensation and leakage of
moisture.

WEATHER-RESISTANT MEMBRANE: Asphalt-saturated felt free
from holes and breaks and weighing not less than fourteen
(14) pounds per one hundred (100) square feet or other
approved weather-resistant membrane shall be applied over
studs or sheathing of all exterior walls as required by
Table 2103-7. Such felt or membrane shall be applied
weatherboard fashion, lapped not less than two (2) inches
at horizontal joints and not less than six (6) inches



h)

i)

k)

at vertical joints.

Such felt or membrane may be omitted in the following cases:
1) Under weather-resistant siding.

2) In accessory buildings.

3) Over water-repellant panel sheathing.

4) Under approved paperbacked metal or wire fabric lath.

5) Under metal lath, wire lath or wire fabric lath on
noncombustible construction.

FLASHING: Approved corrosion-resistive flashing shall be
provided at top and sides of all exterior window and door
openings in such manner as to be leakproof. Similar flash-
ings shall be installed at the intersection of chimneys or
other masonry construction with frame or stucco walls, with
projecting lips on both sides under stucco copings; under
and at the ends of masonry, wood or metal copings and sills;
continuously above all projecting wood trim; at wall and
roof intersections; under built-in gutters; at junction

of chimneys and roofs; in all roof valleys and around all
roof openings.

PLYWOOD APPLICATION: Exterior plywood joints shall occur
over framing members, unless wood or plywood sheathing is
used or joints are lapped horizontally a minimum of one
and one-half (1 1/2) inches or otherwise made waterproof
to the satisfaction of the building official.

ATTACHMENT: All wall coverings shall be securely fastened
in accordance with Table 2103-7, or with other approved
aluminum, copper, zinc, zinc-coated or other approved
corrosion-resistive fasteners.

Shingles and other weather coverings shall be attached with
appropriate standard shingle nails or other approved
pneumatically, mechanically driven fasteners to furring
strips securely nailed to studs, or with approved mechani-
cally-bonding nails.

Wood shingles or shakes attached with approved corrosion-
resistive annular grooved nails may be applied over fiber-
board shingle backer and nail base type fiberboard sheathing
installed in accordance with Table 2103-7. Wood shingles

or shakes and asbestos shingles or siding may be nailed
directly to approved nail base fiberboard sheathing not less
than one-half (1/2) inch nominal thickness with approved
corrosion-resistive annular grooved nails.
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TABLE 2103-8 ALLOWABLE SPANS FOR LINTELS
SUPPORTING MASONRY VENEER

No. of
1/2" or
Two Equivalent
Size of No Story One Story [Stories Reinforcing
Steel Anglel Above Above Above Bars
L 3X3%X1/4 6' - O" 3' - 6" | 3' - o 1
Lix3xi/ 8! - on 5¢ - or |3 - o 1
L6x31/2x1/4 |14 - o 8" - ov |3 - 6" 2
L2 -6%x31/2% 1/4]20" - o 11' - o 5' - Q" 4

Note 1: ©Long leg of the angle shall be placed in a vertical position.

Note 2: Depth of reinforced lintels shall be not less than eight
(8) inches and all cells of hollow masonry lintels shall
be grouted solid. Reinforcing bars shall extend not less
than eight (8) inches into the support.
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SECTION 2104.0 FLOORS

2104.1 GENERAL: Design of floors shall be based on a loading of
thirty (30) pounds per square foot for bedroom area, and forty (40)
pounds per square foot for all other areas. Floors shall be con-
structed in accordance with the requirements of this article and
Figures 2102-1, 2102-2, 2104-1, 2105-1 and nailed in accordance
with Table 2102-1.

Conformity with the applicable material, test, construction and
design standards specified in the reference standards of this
article shall be acceptable as providing compliance with the
requirements of this article.

2104.2 WwWOOD:

a) IDENTIFICATION: All load-bearing lumber, plywood and
particleboard shall conform to applicable standards or
grading rules and shall be so identified by a grade mark,
or certificate of inspection issued by an approved lumber
grading or inspection bureau or agency. The grade mark on
such load-bearing lumber shall provide information adequate
to determine "Fp," the allowable stress in bending and "E,"
the modulus of elasticity.

b) GRADE: All joists and beams shall be of No. 3 or Standard
Grade lumber or equivalent. Blocking and sheathing may be
of Utility or No. 4 Grade lumber or equivalent,

c) ALLOWABLE SPANS: The unsupported spans of floor joists shall
not exceed the values set forth in Tables 2104-1, 2104-2.
The modulus of elasticity, "E," and the actual stress in
bending, "Fy," shown in the Tables shall not exceed the
values as required by Section 2106.1. The values of "F"
(engineered uses) may be increased fifteen (15) percent for
repetitive framing members spaced not more than twenty-four
(24) inches o.c.

The allowable spans of girders shall not exceed the values
set forth in Tables 2104-3, 2104-4, Exceptions to Tables
2104-3, 2104-4 are allowed when an engineering analysis
using standard accepted practice is provided to justify
variations from the above-mentioned tables.

The allowable spans and minimum grades for plywood floor
sheathing shall conform to the requirements set forth in
Tables 2104-5 and 2104-6. The allowable spans for floor
sheathing shall conform to the requirements set forth in
Table 2104-7.

d) BEARING: The ends of each joist shall have not less than
one and one-half (1 1/2) inches of bearing on wood or metal
and not less than three (3) inches on masonry except where
supported on a one (1) inch by four (4) inch ribbon strip
and nailed to the adjacent stud.

e) LATERAL SUPPORT: Joists shall be supported laterally at



TABLE 2104-1 ALLOWABLE SPANS FOR FLOOR JOISTS

40 Lbs. Per Sq. Ft. Live Load
(All rooms except those used for sleeping areas and attic floors.)
Strength - Live Load of 40 lbs. per sq. ft. plus dead load of
10 1lbs. per sq. ft. determines the fiber stress value shown.

DESIGN CRITERIA: HOW TO USE TABLES: Enter Table with span of
Deflection - For 40 lbs. per sq. ft. live load. joists (upper figure in each square). Deter-
Limited to span in inches divided by 360. mine size and spacing (first column) based on

stress grade (lower figure in each square) and
modulus of elasticity (top row) of lumber to
be used.

Modulss of Elasticity, “E”, in 1,000,000 psi

JOIST
SIZE SPACING
(IN) (N} 04 05 0.6 0.7 0.8 09 1.0 11 1.2 1.3 1.4 15 16 17 18 19 2.0 22 24
69 73 79 82 8.6 810 | 92 9.6 9.9 100 103 we | 109 1011 | 12 1.4 1.7 141 | 123
120 | 450 520 590 660 720 780 830 890 940 990 1040 | 1000 | 1140 | 1190 | 1230 | 1280 | 1320 | 1410 | 1490
66 70 75 79 82 86 89 8-1 94 97 9-10 100 | 103 106 10.8 1010 | 111 115 19
13.7 470 §50 620 690 750 810 870 930 980 1040 | 1090 | 1140 | 1190 | 1240 | 1290 [ 1340 | 1380 | 1470 | 1560
62 67 70 75 78 80 84 87 810 91 9.4 9.6 9.9 91 10-2 10-4 106 1010 | 112
2x8 16.0 500 £80 650 720 790 860 920 980 1040 | 1090 | 1150 | 1200 | 1250 [ 1310 | 1360 | 1410 [ 1460 | 1550 | 1640
59 63 67 7-0 73 7.7 710 | 81 8.4 87 88 90 9.2 9.4 96 9.8 910 10-2 106
192 530 610 680 770 840 910 970 1040 | 1100 | 1160 | 1220 | 1280 | 1330 | 1390 | 1440 | 1S 1550 | 1650 | 1750
54 59 62 66 69 7-0 73 76 79 711 82 84 86 88 8.10 9.0 92 96 99
240 | 570 660 750 830 900 980 1050 | 1120 | 1190 | 1250 | 1200 | 1380 | 1440 | 1500 | 1550 | 1610 | 1670 | 1780 ; 1880
62 66 87 610 7-0 7.3 76 77 79 71 80 82 84 87 810
32.0 1010 | 1090 | 1150 | 1230 | 1300 | 1390 | 1450 | 1520 | 1500 | 1660 | 1690 | 1760 ; 1840 ; 1950 | 2060
811 97 102 109 1.3 1.8 121 126 1290 | 132 136 13-10 | 142 14.5 148 150 153 15.9 162
120 | 450 520 590 660 720 780 830 890 940 990 1040 | 1090 | 1140 | 1190 [ 1230 | 1280 | 1320 | 1410 | 1490
86 92 99 103 109 112 17 | 1 | 123 12.7 1211 ] 133 | 136 1310 | 141 14.4 147 15.0 156
13.7 470 §50 620 690 750 810 870 930 980 1040 | 1090 | 1140 | 1190 | 1240 | 1290 | 1340 | 1380 | 1470 | 1560
81 8.9 93 9.9 102 107 110 | 1.4 18 120 123 127 | 1290 [ 131 134 137 1310 | 143 148
28 16.0 500 580 650 120 790 850 920 980 1040. [ 1090 1150 1200 | 1250 1310 1360 1410 1480 1650 1640
7.7 82 89 92 97 10-0 104 | 108 10 1.3 "7 110 | 129 124 12.7 12210 | 130 135 1310
19.2 530 610 690 770 840 910 970 1040 1100 1160 1220 1280 | 1330 1390 1440 1500 1550 1650 1750
71 77 8-1 86 811 9:3 97 91 102 106 109 1.0 113 115 1.8 1 121 126 1210
24.0 §70 860 750 830 900 980 1050 | 1120 | 1190 | 1250 | 1310 | 1380 | 1440 | 1500 1550 | 1610 | 1670 | 1780 1880
81 85 89 9.0 93 96 99 [ 100 102 105 107 1010 1v0 114 18
20 990 1080 | 1170 | 1230 | 1300 | 1370 | 1450 | 1520 | 1570 | 1650 | 1700 | 1790 | 1840 | 1950 | 2070

114 12-3 130 138 144 1411 155 15-11 16-5 16-10 173 178 18.0 185 189 191 195 201 208
12.0 450 520 580 660 720 180 830 890 940 990 1040 1090 1140 1190 1230 1280 1320 1410 1430

1010 1.8 125 13 138 14.3 14-98 15-3 15-8 16-1 166 16-11 173 177 1711 183 187 18-2 199

13.7 470 550 620 630 750 810 870 930 880 1040 1090 1140 1190 1240 1290 1340 1380 1470 1560

104 11 11-10 12-5 13-0 136 140 14-6 14-11 15-3 15-8 16-0 165 169 17.0 17-3 17.8 18.3 189

%10 160 500 580 650 720 790 850 920 980 1040 1090 1150 1200 1250 1310 1360 1410 1460 1550 1640
99 10-6 111 18 123 1297 13-2 137 4.0 145 14.5 15-1 155 159 16-0 164 167 172 178

19.2 530 610 690 770 840 910 970 1040 1100 1160 1220 1280 1330 1390 1440 1500 1550 1650 1750

9-0 99 104 16-10 14 1110 123 12-8 13-0 13-4 138 140 144 147 1411 152 155 15.11 165

24.0 570 660 750 830 900 980 1050 120 1190 1250 1310 1380 1440 1500 1550 1610 1670 1780 1880

104 109 111 16 11-10 12-2 125 129 130 133 136 139 14-0 14-6 141
320 1000 1080 1150 1240 1310 1380 1440 1520 1580 1840 1700 1770 1830 1970 2080

1310| 1411 1510|168 175 181 189 | 194 1911 206 210 216 | 211 | 225 2210 | 233 237 245 251
12.0 450 5§20 590 660 720 780 830 890 940 990 1040 1090 1140 1190 1230 1780 1320 1410 1490
133 143 15.2 1511 168 174 17.11| 186 191 197 201 206 | 210 215 2110 ; 223 727 234 230
13.7 470 550 620 690 750 810 870 930 980 1040 | 1090 | 114 1190 1240 1290 ;| 1340 1380 1470 | 1560
127 136 14.4 15-2 1510 | 165 1770 | 127 181 187 191 196 [ 1911 | 204 209 211 216 222 2210
2x12 16.0 500 580 650 720 790 860 920 980 140 | 1000 | 1150 | 1200 | 1250 [ 1310 | 1360 | 1410 1460 1550 1640
1-10| 129 136 143 1411 156 160 | 167 17.0 176 | 4711 184 189 192 196 1910 [ 202 2030 | 216
19.2 530 610 690 770 840 910 970 1040 | 1100 | 1160 | 1220 | 1280 | 1330 | 1390 | 1440 | 15C] | 155C 1650 | 175¢C
10 1110|127 133 1310 144 1411 154 510 163 16-8 17-0 175 179 181 185 189 194 1911
24.0 570 660 750 830 900 980 1050 | 1120 | 1190 | 1250 | 1310 | 1380 | 1440 | 1500 | 1550 | 1610 | 1670 1780 1880
320 . 127 139 136 131 144 4.9 15.2 156 15-10 162 65 169 170 17-7 191
w00 1 1080 1160 | 1220 | 1300 | 1380 | 1450 [ 1520 | 1530 1650 | 1700 vro | 1830 1950 ] 2070

Note: The extreme fiber stress in bending, "Fb", in pounds per square inch is shown below each span.
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DESIGN CRITERIA:
Deflection - For 30 1lbs. per sq. ft, live load
Limited to span

30 Lbs.
(All rooms used for sleeping areas and attic floors.)

Per Sq. Ft. Live Load

TABLE 2104-2 ALLOWABLE SPANS FOR FLOOR JOISTS

Strength - Live Load of 30 lbs. per sq. ft. plus
dead load of 10 1bs, per sq. ft., determines the
fiber stress value shown,

in inches divided by 360,

HOW TO USE TABLES:

Enter Table with
(upper figure in each square).

span of joists

Determine size and
spacing (first column) based on stress grade (lower

figure in each square) and modulus of elasticity
(top row) of lumber to be used.
Modulus of Elasticity, “E”, in 1,000,000 psi
JOIST
SIZE SPACING
{IN) (IN} 0.4 05 0.6 07 0.8 0.9 1.0 11 12 1.3 14 1.5 1.6 1.7 18 1.9 20 22 24
75 8-0 8-6 811 94 99 101 10:5 109 11.0 11.3 n7 1110 2.0 12-3 126 129 131 136
120 440 510 570 640 700 750 810 860 910 960 1010 1060 1100 1150 1200 1240 1280 1370 1450
7 7-8 82 87 811 94 98 10-0 103 106 10-10 1 113 116 119 1111 12-2 12:7 12.11
137 | 46 0 | B00_; 670 | 730 | 790 | 840 | 900 | 950 | 1010 | 1060 | 1110 | 1160 | 1200 | 1350 | 1300 1340 | 1430 | 1510
69 7-3 79 82 B-6 8-10 9.2 96 99 100 103 106 109 10-11 112 114 1.7 "1 12:3
6 160 | 480 | 560 | 63 700 | 770 | 830 | 80 | 950 1000 | 1060 | 1110 | 160 | 1220 | 1270 | 1320 | 1380 | 1ar0 | 1een 1590
64 610 | 73 78 80 84 88 | 811 | 92 85 58 810 1101 [7104 | 106 | 108 | 1010 | 113 ] 117
19.2 510 600 670 740 810 880 940 1010 1070 1130 1180 1240 1290 1350 1400 1450 1500 1600 1690
511 | 64 | 69 71 75 79 80 | 83 85 59 811 |62 |94 57 99 911 | 107 | 105 | 109
240 550 640 720 800 880 950 1020 1080 1150 1210 1270 1330 1390 1450 1510 1560 1620 1720 1820
59 70 73 76 75 711 | 82 B4 86 | 88 810 | 90 | 92 96 | 99
320 960 | 1040 | 1110 | 1190 | 1270 | 1330 | 1410 | a70 | 1530 | 1590 | 1eso | 1710 | 1o | et 2010
910 10-7 113 1110 12-4 1210 134 139 14-2 14-6 14-11 16.3 15.7 15-10 16-2 16-6 169 174 17-10
120 | 440 | 10 | 670 | 640 | 700 | 750 | 810 | 860 | 310 | 860 | 1010 | 1060 | 1100 | 1350 | 1950 | 1omy 1280 | 1370 | 1450
9-4 10-1 109 114 11-10 12-3 129 13-2 136 3In 14.3 14-7 14-11 152 15-6 159 16-0 16-7 17-0
137 [ 460 | 830 | 600 | 670 | 730 | 790 | 840 | 900 | 950 | 1010 | 1060 | 1110 | 1150 | 1200 | 1oan | 1oy 13¢0 | 1430 | 1510
811 | 97 2 | Jos | 113 ] 118 12171126 [ 1270 | 132 | 138 | 130 | 14z | 45 | g |50 153 155 162
8 160 | 480 [ 560 | 630 | 700 | 770 | B30 | 890 | 950 | 1000 | 1060 | 1110 | 1160 | 1220 | 1270 | 19m0 1360 | 1410 | 1500 | 1590
85 9-0 97 101 107 11-0 14 119 121 125 129 130 134 137 13-10 14-1 144 149 15.3
19.2 510 600 670 740 810 880 940 1010 1070 1130 1180 1240 1290 1350 1400 1450 1500 1600 1690
79 B85 81 94 910 102 107 10-11 113 116 11-10 121 124 12-7 1210 13-t 134 139 142
240 5§50 640 720 800 880 950 1020 1080 1150 1210 1270 1330 1390 1450 1510 1560 1620 1720 1820
811 93 97 2-1 10-2 10-6 109 10 113 115 118 11 121 126 12-10
320 870 | 1040 | 1120 | 1200 | 1260 | 1340 | 1410 | 1470 | 1540 | 1590 | 660 | 1730 | 1780 | 1aop | 2orn
o | 238 ) Jea ] as1 [ use 165 | 170 | 176 | 180 | 186 | 150 1 185 | 1570 203 | 28 210 216 | 227 | 229
120 | %40 | 510 | 570 | 640 | 700 | 750 | 810 | 860 | 910 | 960 | 1010 | 1060 | 1100 | vep 1200 | 1240 | 1280 | 1370 | ‘1aso
111 12-11 13-8 14.5 151 15-8 16-3 16-9 17-3 17.9 182 18-7 18-0 194 199 201 205 211 219
197 | 460 | S30 | 600 | 670 | 730 | 790 | Ba0 | 800 | 550 | 1010 | 1060 | 1110 | 1160 | 1oo 1250 | 1300 | 1340 | ta30 | Ist0
114 12-3 13-0 138 14-4 1411 15.5 1511 1656 16-10 173 17-8 18-0 185 18-9 191 195 20-1 208
710 160 | 480 | 560 | 630 | 700 | 770 | 830 | 890 | 950 | 1000 | 1060 | 1110 | 1160 | 1390 | 15w 1320 | 1360 | 1410 | 1500 | 1590
108 116 12-3 12-11 136 140 14-6 15-0 15-5 15-10 16-3 16-7 17-0 17.4 17-8 18-0 18-3 18-10 18-5
19.2 510 600 670 740 810 880 940 1010 1070 1130 1180 1240 1290 1350 1400 1450 1500 1600 1690
9-11 10-8 114 111 12-6 130 136 1311 144 14.8 151 15-5 159 16-1 16-5 16-8 17-0 176 18.0
240 190 | 640 | 720 | 800 | 880 | 850 | 1020 | 1080 | 1150 | 1210 [ 1270 | 1330 | 1390 | 1950 | 1oip 1560 | 1620 | 1720 | 1820
114 1110 123 128 13-0 134 138 14.0 14-4 14.7 14-11 15-2 155 1511 16-5
320 960 | 1050 | 1120 | 1200 | 1260 | 1330 | 1400 | 1470 | 1540 | 1590 | 1660 | 1720.| 1780 | 1890 | 2990
od | W8S | 15 | 184 | 192§ 1e1r[ 208 | 214 | 2111 | 226 | 239 | 297 | 2az | 248 | v T a57 260 | 2610 | 278
120 | 440 | 510 | 570 | 640 | 700 | 750 | 810 | 860 | 910 | 360 | 1010 | 1060 | 1g0 | v 1200 | 1240 | 1280 | 1370 | 1450
sy | 58 | 168 | 176 | 184 | 181 | 188 [ 206 | 200 | 217 | 22t | 227 | 231 | 237 | 240 | 243 2410 | 258 | 285
137 | 460 | 530 | 600 | 670 | 730 | 790 | 840 | 900 | 950 | 1010 | 1060 | 1110 | 3360 | ia0p 1250 | 1300 | 1340 | 1430 | 1s10
20| Ar| 1s10) 168 [ 175 1181 | 18d | 1ea | w1 | 206 | 210 | Zie | 2i0v | 25 330 233 237 | 245 | 251
P12 160 | 80 | 560 | 630 ) 700 | 770 | 830 | B30 | 950 | 1000 | 1060 | 1110 | 1180 | j020 | ‘amm 1320 | 1360 | 1410 | 1500 [ 1590
32 | a0 wniose | 1851176 [ 178 | 183 | 188 | 193 | 188 | 22 | 208 | 217 |26 12510 23 | 2211 | 237
192 1570 § 600 | 670 | 740 | 810 | 880 | 940 | 1010 | 1070 | 1330 | 1180 | 1240 | 1280 | 1350 | ‘4o 1450 | 1500 | 1600 | 1690
121 13-0 1310 147 15-2 15-10 16-5 16-11 175 17-11 184 189 192 197 %1 20-3 208 214 211
290 1550 | 640 | 720 | 800 | 880 | 950 | 1020 1080 | 1150 | 1210 | 1270 | 1330 | 135 | 130 1510 | 1560 | 1620 | 1720 | 1820
13-10 144 14-11 154 1510 16-3 16-8 17-0 17-56 179 18-1 185 189 194 19-11
320 570 | 1040 ) n130 | 1190 | 1270 | 1340 | 1400 | 1460 | 1530 | 1530 | 1650 | 1720 | 1780 | 1690 | aore
Note: The extreme fiber stress in beading, "Fp", in pounds per square inch is shown below each span,
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the ends by solid blocking or diagonal bridging except where
the ends of joists are nailed to a header, band joist or to
an adjoining stud. Solid blocking or approved diagonal bridg-
ing shall be provided in accordance with Figure 2104-1.

NOTCHING: Notches on the ends of joists shall not exceed
one-quarter (1/4) the depth, Holes bored in joists shall
not be within two (2) inches of the top or bottom of the
joists and their diameter shall not exceed one-third (1/3)
the depth of the joist. Notches in the top or bottom of
joists shall not exceed one-sixth (1/6) the depth and shall
not be located in the middle third of the span.

TABLE 2104-3 ALLOWABLE SPAN FOR GIRDERS
SUPPORTING ONE FLOOR ONLY

Floor Live SPACING OF GIRDERS®
sizE OF wooD GiRpER | SZEOF | toad s
STEEL GIRDER

Por Sq. FL)| 4’ & & 0 16
o _ - 30 | 5.6" | 4.6] 3-6°] 3.0 2 6"
40 | 5.0"| 4.0 3-67] 3 0|26
P - ~ 30 | &.0 |66 5-67] 5-0]4 6"
o | 7.6 |6 0] 5 67| 4-6]4a-0
SR ; 30 [ .0° | 9.0 8.0 7.0"]5-8"
4 x8" | 6" x6" |3x2¥Bx 57—t oo o 5 650
. OWEE] 3 |14 0" (11 -6",10-0"| 8-6"|6 -0
4" x 10" | 87 x8 M6 x 4.4 20 |13 .0 [W0-6"] 9.6 & 656"
— T . | sx10 30 |16 -6" |14 0" |12 .07 |11 -0"[ 90"
47 x 127 | 67 x 10 M7 x 5.5 20 (16 0" |12 .67 |11 -0" |10 .0"| &8 -0"

Note 1l: Spans are based on No. 2 or Standard
Grade lumber. No. 3 Grade lumber may
be used with appropriate design.

Note 2: The spacing '"S" is the tributary load
to the girder. It is found by adding
the unsupported spans of the floor
joists on each side which are supported
by the girder and dividing by 2.

2104.3 CONCRETE FLOORS (ON GROUND):

a)

GENERAL: Concrete slab-on-ground floors shall be constructed
according to accepted engineering practice and in conformity

with Figure 2107-1 where applicable. The concrete shall con-
form to the requirements of section 2101.2 and only approved

air-entraining agents shall be used where required.

Slabs shall be constructed with contraction joints, having

a depth of at least ome-fourth (1/4) the slab thickness, and
joints shall be spaced at intervals not more than thirty (30)
feet in each direction and slabs not rectangular in shape shall
have contraction joints across the slab at points of offset, if
offset exceeds ten (10) feet.

EXCEPTION: Contraction joints are not required where 6X6--6/6
welded wire fabric or equivalent is placed at mid-depth of the
slab.
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TABLE 2104-4 ALLOWABLE SPAN FOR GIRDERS AND
REQUIRED SIZE OF COLUMNS AND
FOOTINGS TO SUPPORT ROOFS, INTERIOR
BEARING PARTITIONS AND FLOORS

. Size of Column* | Size of Footing*
Size of Girder Required Spacing of ?| Type of Loading |ze;equti1':d Required s
Wood' Steel O ST [A T B [ ¢ | Stee! | wood
10° 567 — | —
10
4 x 12" | 6" x 10 5;55 15 |a0"] = | -
- 20° - |- |-
4" x4 2 x2
S5Ex1475| 100 | 86"]507] —
- 6" x 12" | M10x 9 15 | 60" 40"| -
6812 20’ 46" - | — T
S7x 153 100 1207|907 | 80" iﬁ;
- - [mizx 18l 15 |100°|80" 70" 6" x 6" 4xa
M8 x 15 20 8.0"| 70| 6.0"
10 |16.0)126"[11.0"
- - |Sw1: ";:'4 15 13671067[10.0”
x . 0| 967 80"
o 12019 8" x8"| 43"x4'3"
10 [200"16.0"[13.6"
- - S14 x 22 15 [17.0")136"|11.6"
W10x 29 200 |150”)120"]100"
TYPE C
LOADING
TYPEB
LOADING
TYPE A
LOADING -

\ n ] 1*\/ n i |
GIRDER‘”‘S"-') GIRDER ‘8" GIRDER S

Note 1: Spans for wood girders are based on
No. 2 or Standard Grade lumber. No, 3
Grade may be used with appropriate
design,

Note 2: The spacing "S" is the tributary load
to the girder. It is found by adding
the unsupported spans of the floor
joists on each side which are supported
by the girder and dividing by 2,

Note 3: Figures under type of loading columns
are the allowable girder spans.

Note 4: Required size of column is based on
girder support from two (2) sides.
Size of footing is based on allowable
soil pressure of two thousand (2000)

pounds per square foot.
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TABLE 2104-5 ALLOWABLE SPANS FOR PLYWOOD FLOCR AND

ROOF SHEATHING CONTINUOUS OVER TWO OR
MORE SPANS AND FACE GRAIN PERPENDICULAR
TO SUPPORTS

Panel
)dentification
Index 3

ROOF?
- - Floor
Panel Maximum Span Load Capacity {in Maximum
Thickness {In Inches) Pounds per Square Foot} Span4

|
{inches) Edges ® Edges Total Live {In Inches)
Biocked |Unblocked Load Load

12/0
16/0
20/0
24/0
30/12
32/16
36/16
42/20
48/24

5/16 12 130 100
5/16, 3/8 16 75 55
5/16, 3/8 20 55 45
3/8,1/2 24 24 60 45
5/8 30 26 55 40
1/2,5/8 328 28 507 40
3/4 36 30 507 357
5/8,3/4,7/8 42 32 457 35’
3/4,7/8 48 36 40’ 40

NN = = =
bOOONOOOO
® ® ® w»

Note 1

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

These values apply for Structural I and
1I, Standard Sheathing and C-C Exterior
grades only. Spans shall be limited

to values shown because of possible
effect of concentrated loads.

Uniform load deflection limitation:
one-one hundred eightieth (1/180) of
the span under live load plus dead
load, one-two hundred fortieth (1/240)
under live load only.

Identification Index appears on all
panels in the construction grades

listed in Footnote No. 1. The
numerator and denominator represent

the allowable spans for roofs and floors
respectively for blocked panels.

Plywood edges shall have approved
tongue and groove joints or shall be
supported with blocking, unless one-
quarter (%) inch minimum thickness
underlayment is installed or finish
floor is twenty-five/thirty-seconds
(25/32) inch wood strip. Allowable
uniform load based on deflection

of one-three hundred sixtieth (1/360)
of span is one hundred sixty-five
pounds per square foot.

May be sixteen (16) inch if twenty-five/
thirty-seconds (25/32) inch wood strip
flooring is installed at right angles

to joists.

One-half (%) inch thick Structural I,
when continuous over two (2) or more
spans, may be laid with face grain
parallel to supports provided all
panel edges are blocked or other
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forth in Tables 2104-4 and 2104-5. Exceptions shall be allowed
as provided in section 2104-2.

Aluminum structural elements in floors shall be constructed of
materials and designed in accordance with Reference Standard RS-21-5.

2104.5 PARTICLEBOARD: Particleboard floor underlayment shall
conform to Type 1-B-1 of the standards set forth in standard
RS-21-5. Underlayment shall be not less than three-quarter (3/4)
inch in thickness and shall be identified by the grade mark of an
approved inspection agency. Underlayment shall be installed in
accordance with this code and as recommended by the manufacturer.

SECTION 2105.0 ROOF-CEILING CONSTRUCTION

2105.1 GENERAL: Roofs shall be constructed in accordance with
Figures 2102-1, 2102-3, 2102-4, 2102-5, 2105-1, 2107-1, and nailed
in accordance with Table 2102-1.

Conformity with the applicable material, test, construction and
design standards specified in the reference standards of this
article shall be acceptable as providing compliance with the
requirements of this article.

2105.2 WOOD:

a) IDENTIFICATION: All load-bearing lumber, plywood and parti-
cleboard shall conform to applicable standards or grading
rules and be identified by a grade mark, or certificate of
inspection issued by an approved lumber grading or inspection
bureau or agency. The grade mark for such load-bearing
lumber shall provide adequate information to determine
"Fy," the allowable stress in bending and "E" the modulus of
elasticity.

b) GRADE: All rafters and ceiling joists shall be of No. 3 or
Standard Grade lumber or equivalent. Blocking and sheathing
may be of No. 4 or Utility Grade lumber or equivalent.

c) ALLOWABLE SPANS: The unsupported spans of rafters and
ceiling joists shall not exceed the values set forth in
Tables 2105-1, 2105-2, 2105-3, 2105-4, 2105-5, 2105-6,
2105-7, 2105-8, 2105-9, 2105-10, 2105-11, 2105-12, 2105-13,
2105-14, 2105-15, 2105-16, 2105-17, 2105-18, 2105-19, and
2105-20. The modulus of elasticity "E" and the actual
stress in bending "Fp" shown in these tables shall not exceed
the values as required by Section 2104.1. The values for
"Fp," (engineered use) may be increased fifteen (15) percent
for repetitive framing members spaced not more than
twenty-four (24) inches o.c.

The allowable spans and minimum grades for plywood roof
sheathing shall not exceed the values set forth in Table
2104-5. The allowable span for board type roof sheathing
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shall not exceed twenty-four (24) inches and shall be five-
eighths (5/8) inch minimum net thickness for solid sheathing
and three-quarter (3/4) inch minimum net thickness for
spaced sheathing.

d) GENERAL: The framing details required in this section apply
to roofs having a minimum pitch of three (3) in twelve (12)
or greater. When the roof pitch is less than three (3)
in twelve (12) members supporting rafters and ceiling joists
such as ridge boards, hips and valleys shall be designed as
beams.

Rafters shall be framed directly opposite each other at the
ridge. There shall be a ridge board at least ome (1) inch
nominal thickness at all ridges and not less in depth than
the cut end of the rafter. At all valleys and hips there
shall be a single valley or hip rafter not less than two (2)
inches nominal thickness and not less in depth than the cut
end of the rafter.

For the pupose of this section the tables, "Working Stresses
for Joists and Rafters" issued by the National Forest Products
Association, may be used to identify those stress graded

woods which meet the requirements of the tables incorporated
in Section 2105.0.

2105.3 METAL: Steel structural elements in roof-ceiling construc-
tion may be either hot-rolled structural steel shapes or members

cold formed to shape from steel sheet strip or plate or a fabricated
combination thereof. Members shall be straight and free of any
defects which would significantly affect their structural performance.
Steel girders, trusses or beams in roof-ceiling construction shall

be designed in accordance with the application standards in this
article.

Aluminum structural elements in roof-ceiling systems shall be
constructed of materials and designed in accordance with the
applicable reference standard of this article.

2105.4 CEILING FINISHES: Ceilings shall be installed in accord-
ance with the requirements in Section 2104.0.

2105.5 VENTILATION: Where determined necessary by the building
official due to atmospheric or climatic conditions, enclosed attics
and enclosed rafter spaces formed where ceilings are applied direct
to the underside of roof rafters, shall have cross ventilation for
each separate space by ventilating openings protected against the
entrance of rain and snow. The net free ventilating area shall

be not less than one-one hundred fiftieth (1/150) of the area of
the space ventilated, except that the area may be one-three hundredth
(1/300) provided at least fifty (50) percent of the required
ventilating area is provided by ventilators located in the upper
portion of the space to be ventilated at least three (3) feet above
eave or cornice vents with the balance of the required ventilation
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TABLE 2105-1 ALLOWABLE SPANS FOR CEILING JOISTS

20 Lbs. Per Sq. Ft. Live Load
(Limited attic storage where development of future rooms is not possible)
(Plaster Ceiling)

DESIGN CRITERIA: HOW TO USE TABLES: Enter Table with span of jolsts
Deflection - for 20 lbs. per sq. ft. live load. (upper figure in each square). Determine size and
Limited to span in inches divided by 360. spacing (first column) based on stress grade (lower
Strength - Live load of 20 1bs. per sq. ft. plus figure in each square) and modulus of elasticity
dead load of 10 lbs, per sq. ft. determines (top row) of lumber to be used.

fiber stress value shown.

Modutus of Elasticity. “E”, in 1,000,000 psi
JOIST
SIZE SPACING
() N) 04 05 0.6 0.7 08 0.9 1.0 1.1 1.2 13 14 15 1.6 17 1.8 19 20 22 24
56 5-10 6-2 66 610 71 7-4 77 7-10 80 83 85 87 89 81 91 8.3 97 9-10
12.0 430 500 560 630 680 740 790 85 900 950 990 1040 1090 1130 1170 1220 1260 1340 1420
52 57 511 6-3 66 6-9 70 73 76 7-8 7-10 81 83 85 87 88 810 92 95
13.7 450 520 590 650 720 770 830 880 940 990 1040 1090 1140 1180 1230 1270 1320 1400 14!
4-11 54 58 511 62 65 68 611 71 73 76 78 7-10 8.0 81 83 85 88 811
x4 16.0 470 550 620 690 750 810 870 930 990 1040 1090 1140 1200 1240 1290 1340 1390 1480 1520
4.8 5-0 54 57 510 61 63 66 68 610 70 7-2 74 76 7-8 79 A 82 8.5
19.2 500 580 660 730 800 870 930 990 1050 110 1160 1220 1270 1320 1370 1420 1470 1570 1660}
4.4 4.8 411 52 55 5-8 510 60 62 64 6-6 68 6-10 7-0 71 73 74 77 710
240 540 63 710 790 860 930 1000 1070 1130 1190 1250 1310 1370 1420 1480 1530 1590 1690 1790
86 92 9-8 10-3 109 1.2 117 1n1n 123 127 121 13-3 136 139 141 144 147 150 156
12.0 430 500 560 630 680 740 790 850 900 950 990 1040 1090 1130 170 1220 1260 1340 1420,
82 89 94 910 103 108 111 115 19 121 12-4 128 2N 132 135 138 1311 144 149
13.7 450 520 590 650 720 770 830 880 940 890 1040 1090 1140 1180 1230 1270 1320 1400 1490
79 84 8-10 94 99 102 10-6 10-10 112 11-6 19 12:0 123 12-6 12.9 130 133 138 141
2x6 16.0 470 58I 520 €90 750 B10- 870 930 990 1040 1090 1140 1200 1240 1290 1340 1390 1480 1570
7-3 7-10 84 89 92 9-6 910 10-2 106 109 1.1 114 1.7 119 12-0 123 12-5 12-10 13-3
19.2 500 580 660 730 800 870 930 990 1050 1o 1160 1220 1270 1320 1370 1420 1470 1570 1660
69 7-3 7.9 82 86 810 92 9-6 99 10.0 103 106 109 1011 112 114 m7 1-11 123
240 540 630 , 710 790 860 930 1000 1070 1130 1180 1250 1310 1370 1420 1480 1630 1590 1690 1790
13 121 “ 12-10 136 14-2 148 153 15-9 16-2 16-7 17.0 175 17-10 18-2 186 18-10 19-2 19-10 205
12.0 430 500 . 560 630 €80 740 790 850 900 950 990 1040 1090 1130 1170 1220 1260 1340 142
109 117 123 2z 13-6 14.1 14-7 15-0 15-6 151 163 16-8 170 17-56 17.9 180 184 1811 196
137 450 520 590 650 720 770 830 880 940 990 1040 1090 1140 1180 1230 1270 1320 1400 1490
10-2 10, 18 12-3 1210 13-4 13-10 ) 142 14-8 15-1 15-6 15-10 | 162 166 16-10 172 176 18-0 186
2x8 16.0 470 550 620 690 750 810 870 930 990 1040 1090 1140 1200 1240 1290 1340 1390 1480 1570
97 104 10 17 121 127 130 135 13-10 14-2 14-7 14-11 15-3 156 15.10 16-1 16-5 16-11 17.5
19.2 500 580 660 730 800 870 930 990 1050 1110 1160 1220 1270 1320 1370 1420 1470 1570 1660
81 9.7 10-2 10-9 1n-3 18 121 126 1210 13-2 13-6 13-10 | 142 14.5 148 15-0 153 159 16-2
240 540 630 710 790 86O 230 1000 1070 1130 1190 1250 1310 1370 1420 1480 1530 1590 1690 1790
14-4 155 16-5 17-3 18-0 189 19-5 201 208 21-2 279 22-3 229 232 238 241 246 253 26-0
12.0 430 500 560 630- 680 740 790 850 900 950 990 1040 1090 1130 1170 1220 1260 1340 1420
13-8 4.9 158 16-6 173 1711 18-7 19-2 199 203 209 21-3 219 222 227 230 235 24-2 241¢§
13.7 450 520 590 650 720 770 830 880 940 990 1040 1090 1140 1180 1230 1270 1320 1400 1490
13-0 14-0 14-11 158 16-5 17-0 17-8 18-3 189 19-3 198 20-2 208 21 216 2110 | 223 22-11 238
210 16.0 470 550 620 690 750 810 870 930 990 1040 1090 1140 1260 1240 1290 1340 1390 1480 1570
12-3 13-2 14-0 149 155 16-0 16-7 17-2 17-8 18-1 187 19-0 195 19-10 202 207 2011 -7 223
19.2 500 580 660 730 800 870 930 890 1050 1110 1160 1220 1270 1320 1370 1420 1470 1570 1660
114 12-3 130 13-8 14.4 1411 155 15-11 16-5 16-10 173 17-8 18-0 18-5 189 18-1 195 20-1 208
240 540 630 710 790 860 930 1000 1070 1130 1190 1250 1310 1370 1420 1480 1530 1590 1690 1790

NOTE: The extreme fiber stress in bending, "Fb", in pounds per square inch is shown below each span.
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TABLE 2105-2 ALIOWABLE SPANS FOR CEILING JOISTS

20 Lbs. Per Sq. Ft. Live Load
(Limited attic storage where development of future rooms is not possible)
(Gypsum Ceiling)

DESIGN CRITERIA:

Deflection - For 20 lbs, per sq. ft. live load.
Limited to span in inches divided by 240.
Strength - Live load of 20 lbs, per sq. ft. plus
dead load of 10 1bs. per sq. ft. determines
fiber stress value.

HOW TO USE TABLES: Enter Table with span of joists
(upper figure in each square), Determine size and
spacing (first column) based on stress grade (lower
figure in each square) and modulus of elasticity
(top row) of lumber to be used.

Modulus of Elasticity, "E”, in 1,000,000 psi

2x6 16.0 620 720 810 900 990 1070 1140 1220

JOIST
SIZE SPACING
(IN) (N} 0.4 05 06 0.7 0.8 0.9 1.0 11 1.2 13 14 15 16 17 18 19 20 22 24
62 68 71 7.6 710 | 81 85 88 811 9.2 9.5 9.8 9.10 100 103 105 107 1041 | 13
120 560 661 74 82 900 970 1040 | 1130 | 1170 | 1240 | 1300 | 1360 | 1420 | 1480 | 1540 | 1600 | 1650 | 1760 | 1860
5.11 65 6.9 7.2 7.6 7.9 81 8.4 a7 8.9 9.0 9.3 9.5 9.7 9.9 100 102 106 10.9
13.7 590 690 770 B6 940 1010 | 1080 | 1160 | 1230 | 1300 | 1360 | 1420 | 1490 | 1550 | 1610 | 1670 | 1730 | 1840 | 1950
5§ 61 65 69 71 75 78 71 [X] 84 87 B9 81 91 9.4 96 9.8 EXE 10-3
x4 160 | 62 720 810 900 | 990 1070 | 1140 | 1220 | 1290 | 1360 | 1430 | 1500 | 1570 | 1630 | 1690 | 1760 | 1820 | 1940 | 2080
6.4 59 6-1 65 68 611 72 75 78 710 | 81 8.3 85 87 8.9 811 [X] 9.4 98
19.2 | 660 770 870 960 1050 | 1130 | 1220 | 1300 | 1370 | 1450 | 1520 | 1590 | 1660 | 1730 | 1800 | t870 | 1930 | 2080 | 2180
a1 54 5.8 511 | &2 65 68 6-11 71 73 7-6 78 710 | 80 B.1 8.3 85 8-8 811
24.0 710 830 930 1030 1 1130 | 1220 | 1310 | 1400 | 148 1560_! 1640 | 1720 | 1790 | 1870 | 1940 | 2010 | 2080 | 2220 | 2350
99 106 -2 19 12.3 12.9 133 | 138 141 145 149 152 | 1586 15.9 161 16-4 168 172 17.8
12.0 560 660 740 820 900 970 1040 | 1110 [ 1170 | 1240 | 1300 | 1360 | 1420 | 1480 | 1540 | 1600 | 1650 | 1760 | 1860
9.4 100 108 13 | 119 12.3 128 | 131 135 1390 | 142 146 | 149 151 15.5 15.8 1511 | 165 16:11
13.7 590 690 770 860 940 1010 | 1090 | 1160 | 1230 | 1300 | 1360 | 1420 | 1490 | 1550 | 1610 | 1670 | 1730 | 1840 | 1950
810 | 96 102 108 | 112 1.7 120 | 125 129 131 135 139 | 141 14.4 14.7 1901 | 182 15.7 16.1

1290 1360 1430 1500 1570 1630 1690 1760 1820 1940 2050

240 | 710 | 830 | 930 | 1030 | 1130 | 1220 | 1310 | 1400

84 90 96 10-0 106 1011 114 118 12-0 124 12-8 1221t | 133 13-6 139 14-0 14.3 14.8 15-2
18.2 66 770 870 960 1050 1130 1220 1300 1370 1450 1520 1590 1660 1730 1800 1870 1930 2060 2180
78 84 B-10 94 99 10-2 106 10:10 112 11.5 1.9 12-0 12-3 126 129 13-0 133 138 141

1480 1660 1640 1720 1790 1870 1940 2010 2080 2220 2350

12-10 13-10 14-8 15-6 16-2 16-10 17.5 18-0
120 560 660 740 820 900 970 1040 1110

18-6 19-0 19-6 19-11 | 205 20-10 212 217 211 22-8 23-4
1170 1240 1300 1360 1420 1480 1540 1600 1650 1760 1860

12.0 560 660 740 820 900 970 1040 1110

123 | 133 | 181 1410 156 | 161 8 [ 172 179 | 182 | 188 | 191 | 196 | 1911 | 203 | 208 | 210 | 218 | 224

137 | ss0 690 770 860 | 940 1010 | 1090 | 1160 | 1230 | 1300 | 1360 | 1420 | 1490 | 1550 | 1610 | 1670 | 1730 | 1840 | 1950

N8 | 127 | 134§ 147 [ 148 [ 153 | 1570 164 | 1610 | 173 | 179 | 182 | 186 | 1811 ] 193 | 197 1911 | 207 | 212

28 160 | 620 720 810 900 | 990 1070 | 1740 | 1220 | 1290 | 1360 | 1430 | 1500 | 1570 | 1630 | 1690 | 1760 | 1820 | 1940 | 2080
10 | 1110 127 133 | 1310] 145 | 1411] 156 | 1510 | 163 | 168 | 171 | 175 17.9 | 182 | 185 188 | 195 1911

192 | 660 770 870 960 | 1050 | 1130 | 1220 | 1300 | 1370 | 1450 | 1520 | 1590 | 1660 | 1730 | 1800 | 1870 | %930 | 2080 | 2180

02 | 110 | 118 | 123 | 1270| 134 | 1310] 143 | 148 | 151 V56 | 1510 162 | 166 | 1610 | 172 | 175 | 180 | 188

240 | 710 830 | 930 1030 | 1130 | 1220 | 1310 | 1400 | 1480 | 1560 | 1640 | 1720 | 1790 | 1870 | 1940 | 2010 | 2080 | 2220 | 2350

65 | 178 | 189 | 199 [ 208 | 216 | 223 | 2211 | 238 | 243 | 2410 | 255 | 260 | 266 | 271 276 | 280 | 2811 | 299

1170 1240 1300 1360 1420 1480 1540 1600 1650 1760 1860

158 16-11 17-11 18-11 19-9 206 21-3 211
13.7 590 690 770 860 940 1010 1090 1160

227 23-2 239 24-4 24-10 255 25-10 26-4 26-10 278 286
1230 1300 1360 1420 1490 1550 1610 1670 1730 1840 1950

14-1 16-0 170 17-11 | 189 196 20-2 20-10
2x10 16.0 620 720 810 900 990 1070 1140 1220

21-6 221 227 23-2 238 241 247 25.0 255 26-3 271
1290 1360 1430 1500 1570 1630 1690 1760 1820 1940 2050

140 15-1 16-0 16-111 17-8 184 190 197
19.2 660 770 870 8680 1050 1130 1220 1300

202 209 21-3 219 223 228 232 23.7 231 24.9 255
1370 1450 1520 1590 1660 1730 1800 1870 1930 2060 2180

130 14-0 141 15-8 16-5 17.0 17.8 183
240 710 830 930 1030 1130 1220 1310 1400

18-9 19-3 19-9 202 208 211 216 2110 223 22-11 238
1480 1560 1640 1720 1790 1870 1940 2010 2080 2220 2350

Note: The extreme fiber stress in bending, "Fp'", in pounds per square inch is shown below each span,
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DESIGN CRITERIA:
Deflection - For
Limited to span

fiber stress value.

TABLE 2105-3 ALLOWABLE SPAN FOR CEILING JOISTS

10 1bs. per sq. ft. live load

(No attic

10 Lbs. Per Sq. Ft. Live Load
storage and roof slope not steeper than 3 in 12)
(Plaster Ceiling)

in inches divided by 360.
Strength - Live load of 10 1lbs. per sq. ft. plus
dead load of 5 lbs. per sq. ft. determines

HOW TO USE TABLES:

(upper figure in each square).

figure in each
row) of lumber

Enter Table with span of joists
Determine size and
spacing (first column) based on stress grade (lower
square) and modulus of elasticity (top
to be used.

Modulus of Elasticity, “E”, in 1,000,000 psi
JOIST
SIZE SPACING
anm) an) | oa 05 06 07 Y] 09 w | 1 12 13 14 5 |18 17 18 19 20 22 24
610 | 74 710 | 83 87 g | 93 | 97 910 | 101 | 104 | 107 |1010f na | n3 e o8 | o121} 125
120 | 340 | 400 | 450 | so0 | 540 | S0 | 630 | 670 710 | 750 | 790 | 80 | 860 | g00 | 930 | 970 1000 | 1070 | 1130
66 7.0 76 710 | 83 87 810 | 92 95 98 o7 1102 | 104 | 107 | 108 | 1o | 12 [ 116 | 110
137 | 30 | 410 | a0 | s20 | s70 | 610 | 660 | 700 740 | 780 | 820 | 860 | 900 | 94c | 970 1010 | 10s0 | 1110 | 1180
62 68 X} 1% 710 | 81 &5 | 88 an | 92 95 o8 | 9w | 100 | 103 | 105 | 107 [ 1wt} 113
2x4 w60 | 330 | aso | 4o | sso | 600 | eso | e | 740 | 780 a0 | 870 | 9w |[9es0 | 990 1030 | 1060 | 1100 | 1170 | 1240
570 | 63 T 70 74 78 71 | 82 85 88 810 | 91 53 95 98 570 | 100 | 104 | 107
192 | a00 | 460 | s20 | sso | 630 | 690 | 740 | 790 a0 | sso | 920 | 970 | 1010 | 105 1000 | 1130 | 1170 | 1250 | 1320
55 510 | 62 66 10 | 71 74 | 17 710 | 80 83 85 | 87 89 I EX 93 97 310
24.0 430 500 560 630 680 740 790 850 900 950 990 1040 | 1090 | 1130 1170 1220 1260 1340 1420
o9 | 17 | 123 | 12| 136 | 141 [ 147 [ 150 | 186 [ 1511 | 163 %68 | 170 | 174 | 178 | 180 | 184 | 1811} 196
120 | 340 | 400 | 450 | s00 | 540 | s90 | €30 | 670 | 710 750 | 700 | 830 | 8s0 | soo | 930 | 970 woo | 1070 | 1130
o3 T | ire | 1za | 1211 135 | 13| 144 o149 [ 152 | 187 w1 | 163 | 167 | 1611 ] 173 | 176 | 181 | 188
37 | 360 | 410 | a0 | 520 | 570 | 610 | ee0 | 700 | 740 | 780 a20 | 80 | 900 | 940 | 970 1090 | 1050 ! 110 | 1180
29 o6 T 11z | 11 | 123 | 128 | 133 | 138 | 141 | 145 | 149 | 182 156 | 158 | 61 | 164 | 168 [ 172 | 178
26 w60 | 380 | aa0 | 4s0 | ss0 | eoo | 650 | €90 | 740 | 780 a0 | 870 | 910 | 950 | 990 1030 | 1080 | 1100 { 1170 | 1240
9.2 910 | 06 | nia | 17 | 120 | 125 | 1270 133 | 137 4 1301 a3 | 147 | 1410 | 152 | 155 | 158 | 162 | 168
w0z | a0 | a0 | s20 | se0 | e | eso | 740 | 790 | 830 | 680 920 | 970 | 1010 | 1wso | t0so | 1130 | 1170 | 1250 4 1320
86 9-2 29 103 109 11-2 n7 11t 123 127 1211 133 136 139 141 144 147 15-0 156
240 | a3 | soo | se0 | 630 | eso | 740 | 7e0 | 850 [ 900 950 | 990 | 1040 | 1080 | 1130 | r170 | 1220 | 1260 | 1340 | 1420
a2 | 153 | 162 | 170 | 1730 186 | 192 | 1310 | 205 | 200 | 215 2111 | 225 | 2241 | 234 | 239 | 242 | 241) | 258
120 | 340 | 400 | 450 | s00 | se0 | 590 | 630 | 670 [ 710 | 750 J0 | 830 ] see0 | s00 | 930 | 970 1000 | 1070 | 1130
136 147 156 16-3 17-0 17-9 184 18-11 19-6 200 206 210 215 21-11 224 229 231 2310 247
137 | 360 | 410 | a0 | s20 | s70 | ew0 | eso | 700 | 740 | 780 820 | 860 | 900 | 840 | 970 1010 | t0s0 | 1110 | 1180
. Tt a0 48 | 166 | 162 | 1610 175 | 180 | 186 [ 190 | /96 To11 | 205 | 2010 | 212 | 217 | 2101 | 228 | 234
28 w60 | 380 | 440 | as0 | ss0 | eoo | €50 | eso | 740 | 780 | 830 870 | 90 | 950 | 990 w030 | 1060 | 1100 | 1170 | 1240
27 130 | 1310] 147 | 183 | 1530| 165 [ 1611} 175 | 1711 184 89 | 192 | 197 | 1911 | 2084 | 208 | 214 1 2113
192 | a0 | 460 | 520 | sso | 630 | €0 | 740 | 790 | 830 ] 660 920 | 970 | 1010 | 1050 | 1090 | 113 170 | 1250 | 1320
T3 T T | 136 | 4z | 148 | 153 | 169 [ 162 [ 167 | 170 75 | 1710 | 82 | 186 | 1810 | 192 | 1910 | 205
240 | 430 | s00 | se0 | 630 | es0 | 740 | 790 | 850 | 900 | 950 990 1040 | 1000 | 1130 | 1170 | 1220 [ 1260 | 1390 | 1420
80 | 195 | 208 | 219 | 229 | 238 | 246 | 263 | 260 | 269 | 275 80 | 87 | 202 | 299 | 304 | 3010 [ 3110 | 329
120 | 340 | 400 | 4s0 | 500 | se0 | 580 | 630 ) 620 | 710 |} 750 790 | 830 |80 | soo | 930 | 870 00 | 1070 | 1130
3 1 a7 | ves | 208 | 218 | 227 | 235 | 242 [ 2410] 257 | 262 2610 ] 275 | 2711 | 286 | 290 | 296 [ 305 | 314
37 | 380 | a0 | a70 | 520 | 570 | e10 | es0 | 700 | 740 | 780 820 | 8s0 |so0 | 940 | 970 1010 | 1050 | 1110 | 1180
S5 | 7e |88 [ 99 | 208 | 216 | 223 | 21| 238 | 243 5470 255 | 260 | 266 | 271 | 276 | 280 | 2871 | 299
10 160 | 30 | as0 | 490 | s50 | 600 | 650 | 690 740 | 780 | 830 | B0 | 910 | 9s0 | 9% 1030 | 1060 [ 100 | 1170 | 1240
=s T 787 | 1ie | 187 | 15 | 202 | 20611| 217 [ 223 | 2210 535 | 2311 | 246 | 250 | 255 | 2511 | 264 | 273 | 280
192 | a0 | 460 | 520 | ss0 | 630 | es0 | 740 | 790 | 830 a0 | =20 | 870 | 1010 | 10s0 | 1000 | 1130 | 1170 | 1250 | 1320
144 155 6 173 180 189 195 | 20-1 208 Fik] 219 223 | 229 | 232 238 241 246 253 26.0
260 | 430 | s00 | 60 | 630 | eso | 740 | 7%0 [ 650 [ 900 950 | 990 tod0 | 1000 | 1130 | 170 | 1220 | 1260 | 1340 | 1420
Note: The extreme fiber stress in bending, "Fy", in pounds per square inch is shown below each span.
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TABLE 2105-4 ALLOWABLE SPANS FOR CEILING JOISTS

10 Lbs. Per Sq. Ft. Live Load
(No attic storage and roof slope not steeper than 3 in 12)
(Gypsum Ceiling)

DESIGN CRITERIA: HOW TO USE TABLES: Enter Table with span of joists

Deflection - For 10 lbs. per sq. ft, live load. (upper figure in each square). Determine size and
Limited to span in inches divided by 240, spacing (first column) based on stress grade (lower
Strength - Live load of 10 lbs. per 8q. ft. plus figure in each square) and modulus of elasticity
dead load of 5 lbs. per sq. ft, determines (top row) of lumber to be used,

fiber stress value,

Modulus of Elasticity, “E”, in 1,000,000 psi
JOIST
SIZE SPACING .
(IN} {IN) 0.4 05 0.6 0.7 0.8 09 1.0 11 1.2 13 14 15 1.6 17 1.8 1.9 20 22 24
710 85 811 95 810 10.3 10:7 10-11 1.3 1.7 1110 12-.2 125 12-8 t2n 13-2 13-4 139 14.2
12.0 450 520 580 650 710 770 830 880 930 980 1030 1080 | 1130 1180 1220 1270 1310 1400 1480
76 81 87 90 85 9.9 102 10-6 10-9 111 1.4 1.7 1110 121 12.4 12-7 12.9 132 137
127 470 540 610 680 740 800 860 920 970 1030 1080 1130 1180 1230 1280 1320 1370 1460 1550
71 78 81 a7 &1t 94 98 an 103 10-6 109 1.0 1.3 116 119 1.1 12.2 126 121
x4 16.0 490 570 650 720 780 850 910 970 1030 1080 1140 1180 1240 1290 1340 1390 1440 1540 1630
68 7.2 78 81 85 8.9 91 9.4 98 811 10:2 104 107 1010 [ 110 11-3 115 139 12:2
19.2 52 610 690 760 830 800 970 1030 1080 1150 1210 1270 | 1320 1380 1430 1480 1530 1630 1730
62 68 71 76 7-10 81 85 88 811 8.2 95 98 910 10-0 103 10-5 10-7 10-11 113
240 560 660 740 820 8500 970 1044 110 1170 1240 13 1360 1420 1480 1640 1600 1650 1760 1860
123 13-3 4.1 14.9 15.6 16-1 16-8 17-2 17.8 18-2 18-8 19-1 19-6 19-19 20-3 208 210 218 224
12.0 450 520 590 650 710 770 830 880 930 980 1030 1080 | 1130 1180 1220 1270 1310 1400 1480
119 128 135 14-2 14-9 15-5 15-11 16.5 16-11 17.56 1710 18-3 18-8 19.0 195 19.9 20-1 209 214
13.7 470 540 610 680 740 800 860 970 970 1030 1080 1130 1180 1230 1280 1320 1370 1460 1550
12 12.0 12-9 135 14-1 147 15-2 15.7 16-1 16-6 1611 17-4 178 181 185 18.9 19 19-8 203
2x6 60 490 570 650 720 780 850 910 970 1030 1080 1140 1190 1240 1290 1340 1390 1440 1540 1630
10-6 114 12-0 128 133 139 14-3 14.8 15.2 157 15.11 16-4 16-8 17-0 17.4 17.8 17-11 186 191
18.2 520 610 690 760 830 900 970 1030 1090 1150 1210 1270 1320 1380 1430 1480 1530 1630 1730
9.9 10-6 11:2 1.9 12.3 129 133 138 141 145 14.9 15.2 156 15.9 16-1 16.4 16-8 17-2 17.8
24.0 560 660 740 820 900 970 1040 1no 1170 1240 1300 1360 1420 1480 1540 1600 1650 1760 1860
16-2 175 18-6 19-6 205 21.2 211t | 228 234 24-0 247 252 258 26-2 26-9 27-2 278 287 295
120 450 520 590 650 710 770 830 880 230 980 1030 1080 1130 1180 1220 1270 1310 1400 1480
15-6 16-8 17.9 188 19.6 20-3 20 218 22:4 21 236 240 24.7 251 257 260 26-6 27-4 28-1
13.7 470 540 610 680 740 800 860 920 970 1030 1080 1130 1180 1230 1280 1320 1370 1460 1550
14.8 1510 16-10 179 18-6 193 1911 | 207 212 219 22:4 22.10( 234 2310 243 248 25.2 251 26-9
2x8 16.0 490 570 650 720 780 850 910 970 1030 1080 1140 1190 1240 1290 1340 1330 1440 1540 1630
1310 191 1510 16-8 17-5 18-2 189 19-5 1911 20-6 210 216 211 225 2210 233 238 245 25-2
19.2 520 610 690 760 830 900 970 1030 1090 1150 1210 1270 1320 1380 1430 1480 1530 1630 1730
12-10 1310 4.8 15-6 16-2 16-10 17:5 18-0 186 19-0 196 19-11 | 206 20-10 2.2 217 2t 228 234
240 560 660 740 820 200 970 1040 mo 170 1240 1300 1360 1420 1480 1540 1600 1650 1760 1860
208 223 238 2410 260 271 28-0 2811 299 307 314 329 32.9 33-8 341 348 354 365 376
12.0 450 520 590 650 710 770 830 880 930 980 1030 1080 1130 1180 1220 1270 1310 1400 1480
199 213 227 239 24-10 25-10 2610 [ 278 286 293 30-0 308 314 32-0 327 33-2 339 34-10 3510
13.7 470 540 610 680 740 800 860 920 970 1030 1080 1130 1180 1230 1280 1320 137¢ 1460 1550
189 20-2 216 227 238 4.7 255 26-3 71 27-9 28-6 29-2 299 305 310 316 321 331 34.1
2x10 16.0 490 570 650 720 780 850 910 970 1030 1080 1140 1190 1240 1290 1340 1390 1440 1540 1630
17-8 19-0 202 213 22.3 232 2311 | 249 255 26-2 26-10 275 26-0 28-7 292 298 30.2 312 32-1
19.2 520 610 690 760 830 900 970 1030 1090 1150 1210 1270 1320 1380 1430 1480 1530 1630 1730
165 178 18-9 19-9 20-8 216 223 2211 238 243 24-10 255 260 26-6 271 276 28-0 28-11 299
240 560 660 740 820 900 970 1040 110 1170 1240 1300 1360 1420 1480 1540 1600 1650 1760 1860

Note: The extreme fiber stress in bending, "Fi'", in pounds per square inch is shown below each span.
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DESIGN CRITERIA:

Strength - 15 lbs. per sq. ft. dead load plus

TABLE 2105-5 ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS

20 Lbs. Per Sq. Ft. Live Load

(Supporting Gypsum Ceiling)

20 1bs. per sq. ft. live load determines
fiber stress.

Deflection - For 20 1lbs. per sq. ft. live load.

Limited to span in inches divided by 240.

HOW TO USE TABLES: Enter Table
with span of rafters (upper figure
in each square). Determine size
and spacing (first column) based on
stress grade (top row) and modulus
of elasticity (lower figure in each
square) of lumber to be used.

RAFTER
SIZE SPACING

Allowable Extreme Fiber Stress in Bending, "Fb" {psi).

(IN) (IN) 300 400 500 600 700 800 900 1000 1100 1200 1300
6-7 7-7 8-6 94 10-0 108 116 12.0 12-7 13-2 13-8
12.0 0.12 0.19 0.26 0.356 0.44 0.54 0.64 0.75 0.86 0.98 1.11
6-2 71 7-11 8-8 9-5 10-0 108 11-3 1.9 124 12-10]
13.7 0.12 0.18 0.25 0.33 0.41 0.50 0.60 0.70 0.81 0.92 1.04
5.8 6-7 7-4 8-1 8-8 94 9-10 10-5 10-11 115 11-10
2x6 16.0 0.1% 0.16 0.23 0.30 0.38 0.46 0.55 0.65 0.75 0.85 0.96
5-2 6-0 6-9 7-4 7-11 86 9.0 9-6 9-11 10-5 10-10
19.2 0.10 0.15 0.21 0.27 0.35 0.42 0.51 0.59 0.68 0.78 0.88
4-8 5-4 6-0 6-7 71 77 8-1 8-6 8-1 9-4 98
24.0 0.09 0.13 0.19 0.25 0.31 0.38 0.45 0.53 0.61 0.70 0.78
8-8 10-0 11-2 123 133 142 15.0 15-10 | 167 17-4 18-0
12.0 0.12 0.19 0.26 0.35 0.44 0.54 0.64 0.75 0.86 0.98 1.1
8-1 9-4 10-6 11-6 126 13-3 14-0 14-10 15-6 16-3 16-10|
13.7 0.12 0.18 0.25 0.33 0.41 0.50 0.60 0.70 0.81 G.92 1.04
7-6 8-8 9-8 10-7 11-6 12-3 13-0 13-8 14-4 15-0 15-7
2x8 16.0 0.11 0.16 0.23 0.30 0.38 0.46 0.55 0.65 0.75 0.85 0.96
6-10 71 8-10 9-8 10-6 11-2 1110 12-6 131 13-8 14-3
19.2 0.10 0.15 0.21 0.27 0.35 0.42 0.51 0.59 0.68 0.78 0.88
6-2 71 7-1 88 9-4 10-0 10-7 11-2 119 12-3 12-9
240 0.09 0.13 0.19 0.25 0.31 0.38 0.45 0.53 0.61 0.70 0.78
111 12:9 14.3 15-8 1611 | 181 19-2 20-2 212 22-1 23-0
12.0 0.12 0.19 0.26 0.35 0.44 0.54 0.64 0.7% 0.86 0.98 1.1
10-4 1111 13-4 14-8 15-10 16-11 17-11 18-11 19-10 20-8 216
13.7 0.12 0.18 0.25 0.33 0.41 0.50 0.60 0.70 0.81 0.92 1.04
9.7 111 12-4 136 148 15-8 16-7 17-6 18-4 19-2 19-11
2x10 16.0 0.11 0.16 0.23 0.30 0.38 0.46 0.55 0.65 0.75 0.85 0.96
8-9 10-1 11-3 12-4 134 14-3 15-2 15-11 16-9 17-6 18-2
19.2 0.10 0.15 0.21 0.27 0.35 0.42 0.51 0.59 0.68 0.78 0.88
7-10 9-0 101 111 1-11 129 13-6 14-3 15-0 15-8 16-3
240 0.09 0.13 0.19 0.25 0.3 0.38 0.45 0.53 0.61 0.70 0.78
13-5 15-6 17-4. 19-0 20-6 21-11 233 247 259 26-11 28-0
12.0 0.12 0.19 0.26 0.35 0.44 0.54 0.64 0.7 0.86 0.98 1.1
12-7 14-6 16-3 17-9 19-3 20-6 219 23-0 241 25-2 26-2
13.7 0.12 0.18 0.25 0.33 0.41 0.50 0.60 0.70 0.81 0.92 1.04
11-8 13-5 15-0 16-6 17-9 19-0 20-2 21-3 224 233 24.3
2x12 16.0 on 0.16 0.23 0.30 0.38 0.46 0.55 0.65 0.75 0.85 0.96
10-8 12-3 139 15-0 16-3 17-4 18-5 19-5 20-4 213 222
19.2 0.10 0.15 0.21 0.27 0.35 0.42 0.51 0.59 0.68 0.78 0.88
9-6 11-0 12-3 13-5 14-6 15-6 16-6 17-4 18-2 19-0 19-10
24.0 0.09 0.13 0.19 0.25 0.31 0.38 0.45 0.53 0.61 0.70 0.78
Note: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shown

below each span.
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RAFTERS:

TABLE 2105~5 (continued)

Spans are measured along the

horizontal projection and loads are

considered as applied on the horizontal

HOW TO USE TABLES: Enter table with span
of rafters (upper figure in each square).
Determine size and spacing (first column)

projection. based on stress grade (top row) and
modulus of elasticity (lower figure in
each square) of lumber to be used.
Allowable Extreme Fiber Stress in Bending, ”Fb" {psi}.
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 190C 2000 2100 2200 2400 2700 (IN) (IN)
14-2 14-8 15-2 15-8 16-1 16-7 17-0 17-5 17-10
1.24 1.37 1.561 1.66 1.81 1.96 2.12 2.28 2.44 12.0
13-3 139 14-2 14-8 15-1 15-6 15-11 16-3 16-8 17-5
1.16 1.29 1.42 1.55 1.69 1.83 1.98 2.13 2.28 2.60 13.7
12-4 12-9 13-2 13-7 13-11 14-4 14.8 15-1 15-5 16-1 .
1.07 1.19 1.31 1.44 1.56 1.70 1.83 1.97 2.11 2.4 16.0 2x6
11-3 11-7 12-0 12-4 12-9 13-1 135 13-9 141 14-8
0.98 1.09 1.20 1.31 1.43 1.55 1.67 1.80 1.93 2.20 19.2
10-0 10-5 10-9 111 115 11-8 12-0 12-4 12-7 13-2 13-11
0.88 0.97 1.07 1.17 1.28 1.39 1.50 1.61 1.73 1.97 2.35 240
18-9 19-5 20-0 20-8 21-3 2110 22-4 22-1 23-6
1.24 1.37 1.51 1.66 1.81 1.96 2.12 2.28 2.44 12.0
17-6 18-2 189 19-4 19-10 20-5 20-11 215 21-11 22-11
1.16 1.29 1.42 1.55 1.69 1.83 1.98 213 2.28 2.60 13.7
16-3 16-9 17-4 17-10 18-5 18-11 19-5 19-10 204 21-3
1.07 1.19 1.31 1.44 1.66 1.70 1.83 1.97 2.1 2.41 16.0 2x8
14-10 15-4 15-10 16-4 16-9 17-3 17-8 18-2 18-7 19-5
0.98 1.09 1.20 1.31 1.43 1.65 1.67 1.80 1.93 2.20 19.2
13-3 13-8 14-2 14.7 15-0 15-5 15-10 16-3 16-7 17-4 18-5
0.88 0.97 1.07 1.17 1.28 1.39 1.50 1.61 1.73 1.97 2.35 240
23-11 249 256 26-4 271 27-10 28-7 29-3 29-11
1.24 1.37 1.51 1.66 1.81 1.96 2.12 2,28 2.44 12.0
22-4 23-2 2311 24.7 25-4 26-0 26-8 274 28-0 29-3
1.16 1.29 1.42 1.55 1.69 1.83 1.98 2.13 2.28 2.60 13.7
20-8 215 221 22-10 235 241 249 25-4 25-11 2741
1.07 1.19 1.31 1.44 1.56 1.70 1.83 1.97 21 2.41 16.0 2x10
18-11 19-7 20-2 20-10 215 220 227 23-2 238 24.9
0.98 1.09 1.20 1.31 1.43 1.65 1.67 1.80 1.93 2.20 19.2
16-11 17-6 18-1 18-7 19-2 19-8 20-2 20-8 21-2 22 235
0.88 0.97 1.07 1.17 1.28 1.39 1.50 1.61 1.73 1.97 2.35 24.0
291 30-1 311 320 3211 33-10 349 35-7 36-5
1.24 1.37 1.51 1.66 1.81 1.96 2.12 2.28 2.44 12.0
27-2 28-2 29-1 29-1 30-10 31-8 326 33-3 3441 35-7
1.16 1.29 1.42 1.55 1.69 1.83 1.98 2.13 2.28 2.60 13.7
25-2 26-0 26-11 279 28-6 29-4 30-1 30-10 31-6 32-11
1.07 1.19 1.31 1.44 1.56 1.70 1.83 1.97 21 2.41 16.0 2x12
23-0 239 24-7 25-4 26-0 26-9 275 282 28-9 301
0.98 1.09 1.20 1.31 1.43 1.65 1.67 1.80 1.93 2.20 19.2
20-6 213 2111 228 233 23-1 247 252 259 26-11 28-6
0.88 0.97 1.07 1.17 1.28 1.39 1.50 1.61 1.73 1.97 2.35 240
NOTE: The modulus of elasticity, "E," in 1,000,000 pounds per square inch is

shown below each span.

21-60



TABLE 2105-6 ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS

DESIGN CRITERTA:

Strength - 15 lbs. per sq. ft. dead

30 Lbs. Per Sq. Ft. Live Load

load plus 30 lbs. per sq. ft. live
load determines fiber stress.
Deflection - For 30 1lbs. per sq. ft.
live load.
divided by 240,

Limited to span in inches

HOW TO USE TABLES:

(Supporting Gypsum Ceiling)

Enter table with span

of rafters (upper figure in each square).
Determine size and spacing (first column)

based on stress grade (top row) and

modulus of elasticity (lower figure in
each square) of lumber to be used.

Allowable Extreme Fiber Stress in Bending, "Fb" (psi).
RAFTER
SIZE SPACING
(IN) {iN) 300 400 500 600 706 800 900 1000 1100 1200 1300
5-10 6-8 7-6 8-2 8-10 9-6 10-0 10-7 11 11-7 12-1
120 0.13 0.19 0.27 0.36 0.45 0.55 0.66 0.77 0.89 1.01 1.14
5-5 6-3 7-0 7-8 83 8-10 9.5 9-11 10-5 10-10 11-3
13.7 0.12 0.18 0.25 0.33 0.42 0.52 0.61 0.72 0.83 0.95 1.07
5-0 5-10 6-6 7-1 7-8 8-2 8-8 9-2 9-7 10-0 10-5
2x6 16.0 0.1 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
4-7 5-4 5-11 6-6 7-0 7-6 7-11 8-4 8-9 9.2 9-6
19.2 0.10 0.15 0.22 0.28 0.36 0.44 0.52 0.61 0.70 0.80 0.90
4-1 4-9 5-4 5-10 6-3 6-8 7-1 7-6 7-10 8-2 8-6
24.0 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.63 0.72 o.21
7-8 8-10 9-10 10-10 | 118 126 133 1311 | 148 15.3 15-11
12.0 0.13 0.19 0.27 0.36 0.45 0.55 0.66 0.77 0.89 1.01 1.14
7-2 8-3 9-3 10-1 10-11 11-8 12-5 13-1 13-8 14-4 14-11
13.7 0.12 0.18 0.25 0.33 0.42 0.52 0.61 0.72 0.83 0.95 1.07
6-7 7-8 8-7 9-4 101 10-10 116 121 12-8 13-3 13-9
2x8 16.0 0.11 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
6-1 7-0 7-10 8-7 9-3 9-10 10-6 11-0 11-7 12-1 12-7
19.2 0.10 0.15 0.22 0.28 0.36 0.44 0.52 0.61 0.70 0.80 0.90
5-5 6-3 7-0 7-8 8-3 8-10 9-4 9-10 10-4 10-10 11-3
24.0 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.63 0.72 0.81
9-9 13 | 127 139 1411 | 1511} 1611 | 17.10| 188 19-6 20-4
12.0 0.13 0.19 0.27 0.36 0.45 0.55 0.66 0.77 0.89 1.01 1.14
91 10-6 11-9 12-11 13-11 14-11 15-10 16-8 17-6 18-3 19-0
13.7 0.12 0.18 0.25 0.33 0.42 0.52 0.61 0.72 0.83 0.95 1.07
8-5 99 10-11 11-11 12-11 139 14-8 15-5 16-2 16-11 17-7
2x10 16.0 0.11 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
7-8 8-11 9-11 10-11 119 12-7 13-4 141 14-9 156-5 16-1
19.2 0.10 0.15 0.22 0.28 0.36 0.44 0.52 0.61 0.70 0.80 0.90
6-11 8-0 8-11 9-9 10-6 11-3 11-11 12-7 13-2 13-9 14-4
24.0 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.63 0.72 0.81
1110 13-8 15-4 16-9 181 19-4 20-6 218 22-8 239 248
12.0 0.13 0.19 0.27 0.36 0.45 0.65 0.66 0.77 0.89 1.01 1.14
111 12-10 14-4 15-8 16-11 181 19-3 20-3 213 22.2 231
13.7 0.12 0.18 0.25 0.33 0.42 052 0.61 0.72 0.83 0.85 1.07
10-3 11-10 133 14-6 15-8 16-9 17-9 18-9 19-8 20-6 215
2x12 16.0 0.11 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
9.5 10-10 121 133 14-4 15-4 16-3 17-1 17-11 189 19-6
19.2 0.10 0.15 0.22 0.28 0.36 0.44 0.52 0.61 0.70 0.80 0.90
85 9-8 10-10 11-10 12-10 138 14-6 15-4 16-1 16-9 17-5
240 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.63 0.72 0.81
NOTE: The modulus of elasticity, "E," in 1,000,000 pounds per square inch is shown

below each span.
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RAFTERS:

TABLE 2105-6 (continued)

Spans are measured along the

horizontal projection and loads are
considered as applied on the horizon~-
tal projection.

HOW TO USE TABLES: Enter table with span
of rafters (upper figure in each square).
Determine size and spacing (first column)
based on stress grade (top row) and
modulus of elasticity (lower figure in
each square) of lumber to be used.

Allowable Extreme Fiber Stress in Bending, “Fp” psil.
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 2700 (IN) (IN)
12-6 13-0 135 13-10 14-2 14.7 15-0 15-4 15-8
1.28 1.41 1.56 1.71 1.86 2.02 2.18 2.34 251 12.0
11.9 12-2 12-6 12-11 13-3 13-8 14-0 14-4 14-8
1.19 1.32 1.46 1.60 1.74 1.89 2.04 2.19 2.35 13.7
10-10 11-3 1.7 11-11 12-4 12-8 130 133 13-7 14-2
1.10 1.22 1.35 1.48 1.61 1.75 1.89 2.03 2.18 248 16.0 2x6
911 10-3 10-7 10-11 11-3 11-6 1110 12-2 125 13-0
1.01 1.12 1.23 1.35 1.47 1.59 1.72 1.85 1.99 2.26 19.2
8-10 9-2 9-6 99 10-0 10-4 10-7 10-10 111 1.7 12-4
0.90 1.00 1.10 1.21 1.31 1.43 1.54 1.66 1.78 2.02 2.41 240
16-6 17-1 17-8 18-2 18-9 19-3 19-9 20-3 20-8
1.28 1.41 1.56 1.71 1.86 2,02 2,18 2.34 2.51 12.0
15-5 16-0 16-6 17-0 17-6 180 18-5 18-11 19-4
1.19 1.32 1.46 1.60 1.74 1.89 2.04 2,19 2.35 13.7
14-4 14.10 15-3 15-9 16-3 16-8 171 17-6 17-11 18-9
1.10 1.22 1.35 1.48 1.61 1.75 1.89 2.03 2.18 248 16.0 2x8
131 13-6 13-11 14-5 14-10 15-2 15-7 16-0 16-4 17-1
1.01 112 1.23 1,35 1.47 1.59 1.72 1.85 1.99 2.26 19.2
1-8 121 12-6 12-10 13-3 13-7 13-11 14-4 14.8 15-3 16-3
0.9 1.00 1.10 1.21 1.31 1.43 1.54 1.66 1.78 2.02 2.41 24.0
211 2110 22-6 233 23-11 24-6 252 25-10 26-5
1.28 1.41 1.56 1.7 1.86 2.02 2.18 2.34 2.51 12.0
19-8 20-5 211 219 22.4 22-1 237 24.2 24-8
1.19 1.32 1.46 1.60 1.74 1.89 2.04 2.19 2.35 13.7
18-3 18-11 19-6 201 20-8 21-3 21-10 22-4 22-10 23-11
1.10 1.22 1.35 1.48 1.61 1.75 1.89 2.03 2,18 2,48 16.0 2x10
16-8 17-3 17-10 18-4 18-11 19-5 19-11 20-5 20-10 2110
1.01 1.12 1.23 1.35 1.47 1.59 1.72 1.85 1.99 2,26 19.2
14-11 15-5 15-11 16-5 16-11 17-4 17-10 18-3 18-8 19-6 20-8
0.90 1.00 1.10 1.21 1.31 1.43 1.54 1.66 1.78 2.02 2.4 240
25-7 26-6 275 28-3 291 29-10 30-7 314 321
1.28 1.41 1.56 1.71 1.86 2.02 2.18 2.34 2.51 12.0
24.0 24-10 25-7 26-5 27.2 27-1 28-8 29-4 30-0
1.19 1.32 1.46 1.60 1.74 1.89 2.04 2,19 2.35 13.7
22-2 23-0 239 245 25-2 25-10 26-6 27-2 27-10 291
1.10 1.22 1.35 1.48 1.61 1.75 1.89 2.03 2.18 2.48 16.0 2x12
20-3 21-0 21-8 22-4 23-0 23.7 24-2 2410 25-5 26-6
1.01 1.12 1.23 1.35 1.47 1.59 1.72 1.85 1.99 2.26 19.2
18-1 18-9 19-4 20-0 20-6 211 21-8 22-2 22-8 239 25-2
0.90 1.00 1.10 1.21 1.31 1.43 1.54 1.66 1.78 2.02 2.4 240
Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown below each span.
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TABLE 2105-7 ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS

40 Lbs. Per Sq. Ft. Live Load

(Supporting Gypsum Ceiling)

DESIGN CRITERIA:

Strength - 15 lbs. per sq. ft. dead
load plus 40 lbs. per sq. ft. live
load determines fiber stress. :

Deflection - For 40 lbs per sq. ft.
live load. Limited to span in
inches divided by 240.

HOW TO USE TABLES:

Enter table with span

of rafters (upper figure in each square).
Determine size and spacing (first column)

based on stress grade (top row) and

modulus of elasticity (lower figure in
each square) of lumber to be used.

Allowable Extreme Fiber Stress in Bending, “Fb“ {psi).
RAFTER
SIZE SPACING
(IN) (IN) 300 400 500 600 700 800 900 1000 1100 1200 1300
5-3 6-1 6-9 7-5 80 8-7 9-1 9-7 10-0 10-6 10-11
12.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.13
4-11 5-8 6-4 6-11 7-6 8-0 8-6 8-11 9-5 9-10 10-3
13.7 0.12 0.18 0.25 0.33 0.42 0.51 0.61 0.7 0.82 0.93 1.05
4-6 5-3 5-10 6-5 6-11 7-5 7-10 83 8-8 9-1 9.5
2x6 16.0 0.11 0.17 0.23 0.31 0.39 0.47 0.56 0.66 0.76 0.86 0.98
4.2 4-9 5-4 5-10 6-4 6-9 7-2 7-7 7-11 8-3 8-8
19.2 0.10 0.15 0.21 0.28 0.35 0.43 0.51 0.60 0.69 0.79 0.89
3-8 4.3 4.9 5-3 5-8 6-1 6-5 6-9 71 7-5 7-9
24.0 0.09 0.14 0.19 0.25 0.31 0.38 0.46 0.54 0.62 0.71 0.80
6-11 8-0 8-11 9.9 10-7 11-3 12-0 12-7 13-3 13-10 14-5
120 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.13
6-6 7-6 8-4 9.2 g-11 10-7 11-2 11-10 125 12-11 136
13.7 012 0.18 0.25 0.33 0.42 0.51 0.61 0.71 0.82 0.93 1.05
6-0 6-11 7-9 8-6 9.2 9-9 10-4 10-11 11-6 12-0 12-6
2x8 16.0 0.11 0.17 0.23 0.31 0.39 0.47 0.56 0.66 0.76 0.86 0.98
5-6 6-4 7-1 7-9 8-4 8-11 9-6 10-0 10-6 10-11 115
19.2 0.10 0.15 o 0.28 0.35 0.43 0.51 0.60 0.62 0.79 0.89
4-11 5-8 6-4 6-11 7-6 8.0 8-6 8-11 9-4 9-9 10-2
240 0.09 0.14 0.19 0.25 0.31 0.38 0.46 0.54 0.62 0.71 0.80
8-10 10-2 115 12-6 136 14.5 15-3 16-1 16-11 17-8 18-4
12.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.13
8-3 9-6 10-8 11-8 12-7 13-6 14-3 15-1 15-10 16-6 17-2
13.7 0.12 0.18 0.25 0.33 0.42 0.51 0.61 0.71 0.82 0.93 1.05
7-8 8-10 9-10 10-10 11-8 12-6 13-3 13-11 14-8 15-3 15-11
2x10 16.0 0.11 0.17 0.23 0.31 0.39 0.47 0.56 0.66 0.76 0.86 0.98
7-0 8-1 9.0 9-10 10-8 115 12-1 129 13-4 13-11 14-6
19.2 0.10 0.15 0.21 0.28 0.35 0.43 0.51 0.60 0.69 0.79 0.89
6-3 7.2 8-1 810 | 96 102 | 1010 116 | 1111 | 126 | 130
240 0.09 0.14 0.19 0.25 0.31 0.38 0.46 0.54 0.62 0.71 0.80
10-9 12-5 13-10 15-2 16-5 17-6 18-7 19-7 20-6 215 22-4
12.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.13
10-0 1.7 12-11 14-2 15-4 16-5 17-5 18-4 19-3 201 20-11
13.7 0.12 0.18 0.25 0.33 0.42 0.51 0.61 071 0.82 0.93 1.05
9.3 10-9 12-0 13-2 14-2 15-2 16-1 17-0 17-9 18-7 194
2x12 16.0 0.1 0.17 0.23 0.31 0.39 0.47 0.56 0.66 0.76 0.86 0.98
86 910 | 1011 | 120 1211 1210 148 | 156 | 163 | 170 17-8
19.2 0.10 0.15 0.21 0.28 0.35 0.43 0.51 0.60 -0.69 0.79 0.89
7-7 8-9 9-10 10-9 11-7 12-5 132 13-10 14-6 15-2 159
24.0 0.09 0.14 0.19 0.25 0.31 0.38 0.46 0.54 0.62 0.71 0.80

Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown below each span.
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RAFTERS:

TABLE 2105-7 (continued)

Spans are measured along the
horizontal projection and loads are consi-
dered as applied on the horizontal

HOW TO USE TABLES:
of rafters (upper figure in each square).
Determine size and spacing (first column)
based on stress grade (top row) and
modulus of elasticity (lower figure in

Enter table with span

projection, each square) of lumber to be used.
Allowable Extreme Fiber Stress in Bending, "Fb" (psi).
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 2700 (IN) (IN)
11-4 11-9 1241 12-6 12-10 13-2 13-6 13-10 14-2
1.26 1.40 1.54 1.68 1.83 1.99 2.15 2.31 2.48 12.0
10-7 11-0 11-4 11-8 12-0 12-4 12.8 13-0 133
1.18 1.31 1.44 1.57 1.72 1.86 2.01 2.16 2.32 13.7
9-10 10-2 10-6 10-10 111 115 119 12-0 12-4 12-10
1.09 1.21 1.33 1.46 1.59 1.72 1.86 2.00 2.15 2.45 16.0 2x6
8-11 9-3 9.7 9-10 10-2 10-5 10-8 11-0 11-3 1.9
0.99 1.10 1.22 1.33 1.45 1.57 1.70 1.83 1.96 2.23 19.2
8-0 8-3 8-7 8-10 9.1 9-4 9.7 9-10 10-0 10-6 111
0.89 0.99 1.09 1.19 1.30 1.41 1.52 1.63 1.75 2.00 2.38 240
14-11 15-5 16-0 16-5 16-11 17-5 17-10 18-3 189
1.26 1.40 1.54 1.68 1.83 1.99 2.15 2.3 2.48 12.0
14-0 14-6 14-11 15-5 15-10 16-3 16-8 171 17-6
1.18 1.31 1.44 1.57 1.72 1.86 2.01 2.16 2.32 13.7
12-11 13-5 13-10 14-3 14-8 15-1 15-5 . 15-10 16-3 16-11
1.09 1.21 1.33 1.46 1.59 1.72 1.86 2.00 2.15 2.45 16.0 2x8
11-10 12-3 127 13-0 135 13-9 14-1 14-6 14-10 155
0.99 1.10 1.22 1.33 1.45 1.57 1.70 1.83 1.96 2.23 19,2
10-7 10-11 11-3 11.8 12-0 12-4 12-7 12-11 13-3 13-10 14-8
0.89 0.99 1.09 1.19 1.30 1.41 1.52 1.63 1.7% 2.00 2.38 240
19-1 19-9 20-4 21-0 217 22.2 22-9 234 23-11
1.26 1.40 1.54 1.68 1.83 1.99 2.15 2.31 2.48 120
17-10 18-5 19-1 19-8 20-2 20-9 21-4 21-10 224
1.18 1.31 1.44 1.67 1.72 1.86 2.01 2.16 2.32 13.7
16-6 171 17-8 18-2 18-9 19-3 19-9 20-2 20-8 21.7
1.09 1.21 1.33 1.46 1.59 1.72 1.86 2.00 2.15 2.45 16.0 2x10
15-1 15-7 16-1 16-7 17-1 17-7 18-0 18-5 18-11 19-9
0.99 1.10 1.22 1.33 1.45 1.57 1.70 1.83 1.96 2,23 19.2
13-6 13-11 14-5 14-10 15-3 15-8 16-1 16-6 16-11 17-8 18-9
0.89 0.99 1.09 1.19 1.30 1.41 1.52 1.63 1.75 2.00 2.38 24.0
23.2 24.0 24.9 25-6 26-3 27-0 27-8 285 291
1.26 1.40 1.54 1.68 1.83 1.99 2.15 2.31 2.48 12.0
21-8 225 23-2 23-1 24.7 25.3 25-11 26-7 27-2
1.18 1.31 1.44 1.57 1.72 1.86 2.01 2.16 2.32 13.7
20-1 20-9 215 221 22-9 23.5 24.0 24.7 25.2 26-3
1.09 1.21 1.33 1.46 1.59 1.72 1.86 2.00 2.15 2.45 16.0 2x12
18-4 19-0 19-7 20-2 209 21-4 21-11 225 23-0 240
0.99 1.10 1.22 1.33 1.45 1.57 1.70 1.83 1.96 2.23 19.2
16-5 - 17-0 17-6 18-1 18-7 19-1 19-7 201 206 21.5 229
0.89 0.99 1.09 1.19 1.30 1.41 1.52 1.63 1.75 2.00 2.38 240
NOTE: The modulus of elasticity, "E," in 1,000,000 pounds per square inch is shown

below each span.
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DESIGN CRITERIA:

TABLE 2105-8 ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS

20 Lbs. Per Sq. Ft. Live Load
{Supporting Plaster Ceiling)

Strength - 15 1bs. per sq. ft. dead load

20 1bs.

load.

per sq.

fiber stress.
Deflection - For 20 1lbs. per sq. ft.
Limited to span in inches
divided by 360.

ft.

live load determines

live

HOW TO USE TABLES:

modulus of elasticity (lower figure in

Enter table with span
of rafters (upper figure in each square).
Determine size and spacing (first column)
based on stress grade (top row) and

each square) of lumber to be used.

Allowable Extreme Fiber Stress in Bending, ”Fb" (psi).
RAFTER
SIZE SPACING
(IN) (IN) 300 400 500 600 700 800 900 1000 1100 1200
6-7 7-7 8-6 9-4 10-0 10-9 11-5 12-0 127 13-2
12.0 0.18 0.28 0.40 0.52 0.66 0.80 0.96 1.12 1.29 1.48
6-2 71 7-11 88 9-5 10-0 10-8 11.3 119 12-4
13.7 0.17 0.27 0.37 0.49 0.61 0.75 0.90 1.05 1.21 1.38
5.8 6-7 7-4 8-1 8-8 9-4 9-10 10-5 10-11 115
2x6 16.0 0.16 0.25 0.34 0.45 0.57 0.70 0.83 0.97 1.12 1.28
5-2 6-0 6-9 7-4 7-11 8-6 9-0 9-6 9-1 10-5
19.2 0.15 0.22 0.31 0.41 0.52 0.63 0.76 0.89 1.02 1.17
4-8 5-4 6-0 6-7 7-1 7-7 8-1 8-6 8-11 9-4
240 0.13 0.20 0.28 0.37 0.46 0.57 0.68 0.79 092 1.04
8-8 10-0 11-2 12-.3 13-3 14.2 15.0 15-10 16-7 17-4
12.0 0.18 0.28 0.40 0.52 0.66 0.80 0.96 1.12 1.29 1.48
8-1 9-4 10-6 116 125 13-3 14-0 14-10 15-6 16-3
13.7 0.17 0.27 0.37 0.49 0.61 0.75 0.90 1.05 1.21 1.38
7-6 8-8 9-8 10-7 11-6 12-3 13-0 13-8 14-4 15-0
2x8 16.0 0.16 0.25 0.34 0.45 0.57 0.70 0.83 0.97 1.12 1.28
6-10 7-11 8-10 9-8 10-6 11-2 11-10 12-6 13-1 13-8
19.2 0.15 0.22 0.31 0.41 0.52 0.63 0.76 0.89 1.02 1.17
6-2 7-1 7-11 8-8 9-4 10-0 10-7 11:2 119 12-3
240 0.13 0.20 0.28 0.37 0.46 0.57 0.68 0.79 0.92 1.04
11-1 129 | 143 15.8 16-11 | 181 192 | 202 212 | 221
12.0 0.18 0.28 0.40 0.52 0.66 0.80 0.96 1.12 1.29 1.48
10-4 11-11 13-4 14-8 15-10 16-11 17-11 18-11 19-10 20-8
13.7 0.17 0.27 0.37 0.49 0.61 0.75 0.90 1.05 1.21 1.38
9.7 11-1 12-4 13-6 14-8 15-8 16-7 17-6 18-4 19-2
2x10 16.0 0.16 0.25 0.34 0.45 0.57 0.70 0.83 0.97 1.12 1,28
8-9 10-1 11-3 12-4 13-4 14-3 15-2 15-11 16-9 17-6
18.2 0.15 0.22 0.31 0.41 0.52 0.63 0.76 0.89 1.02 1.17
7-10 9-0 10-1 111 11-11 12-9 13-6 14-3 15-0 15-8
24.0 0.13 0.20 0.28 0.37 0.46 0.57 0.68 0.79 0.92 1.04
13-5 15-6 17-4 19-0 206 21-11 23-3 24-7 259 26-11
12.0 0.18 0.28 0.40 0.52 0.66 0.80 0.96 1.12 1.29 1.48
12-7 14-6 16-3 17-9 19-3 20-6 219 230 24-1 25-2
13.7 0.17 0.27 0.37 0.49 0.61 0.75 0.90 1.05 1.21 1.38
11-8 13-5 15.0 16-6 17-9 19-0 20-2 21-3 224 23-3
2x12 16.0 0.16 0.25 0.34 0.45 0.57 0.70 0.83 0.97 1.12 1.28
10-8 12-3 13-9 15-0 16-3 17-4 18-5 195 20-4 21-3
19.2 0.15 0.22 0.31 0.41 0.52 0.63 0.76 0.89 1.02 1.17
9-6 11-0 12-3 135 14-6 15-6 16-6 17-4 18-2 19-0
240 0.13 0.20 0.28 0.37 0.46 0.57 0.68 0.79 0.92 1.04
NOTE: The modulus of elasticity, "E," in 1,000,000 pounds per square inch is

shown below each span.
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RAFTERS:

TABLE 2105-8 (Continued)

Spans are measured along the
horizontal projection and loads are considered
as applied on the horizontal projection.

HOW TO USE TABLES: Enter
table with span of rafters
(upper figure in each square).
Determine size and spacing
(first column) based on stress
grade (top row) and modulus

of elasticity (lower figure in
each square) of lumber to be used,

Allowable Extreme Fiber Stress in Bending, "Fb" {psi).

RAFTER
SPACING SIZE
1300 1400 1500 1600 1700 1800 1900 2000 2100 {IN) (IN})
13-8 14-2 14-8 15-2 15-8
1.66 1.86 2.06 2.27 2.49 12.0
12-10 13-3 139 14-2 14-8 15-1
1.56 1.74 1.93 212 233 2.54 13.7
11-10 12-4 12-9 13-2 13-7 13-11 14-4
1.44 1.61 1.79 1.97 2.15 2.35 2.55 16.0 2x6
10-10 11-3 11-7 12-0 124 12-9 13-1 13-5
1.32 1.47 1.63 1.80 1.97 2.14 232 2,51 19.2
9-8 10-0 10-5 109 111 115 11-8 12-0 12-4
1.18 1.31 1.46 1.61 1.76 1.92 2.08 2.24 2.41 24.0
18-0 18-9 19-5 20-0 208
1.66 1.86 2.06 2.27 2.49 12.0
16-10 17-6 18-2 18-9 194 19-10
1.56 1.74 1.93 212 '2.33 2.54 13.7
15-7 16-3 16-9 17-4 17-10 18-5 18-11
1.44 1.61 1.79 1.97 2.15 2.35 255 16.0 2x8
14-3 14-10 15-4 15-10 16-4 16-9 17-3 17-8
1.32 1.47 1.63 1.80 1.97 214 2.32 2.51 19.2
129 13-3 13-8 14-2 14-7 15-0 155 15-10 16-3
1.18 1.31 1.46 1.61 1.76 1.92 2.08 2.24 2.41 24.0
23-0 23-11 24-9 25-6 26-4
1.66 1.86 2.06 2.27 2.49 12.0
21-6 22-4 23-2 23-1 24.7 25-4
1.56 1.74 1.93 212 2.33 254 13.7
19-11 20-8 215 221 22-10 235 241
1.44 1.61 1.79 1.97 2.15 2.35 2.55 16.0 2x10
182 1811 | 197 202 | 2010 | 215 220 | 227
1.32 1.47 1.63 1.80 1.97 214 2.32 2.51 19.2
16-3 16-11 17-6 181 18-7 19-2 19-8 20-2 20-8
1.18 1.31 1.46 1.61 1.76 1.92 2.08 2.24 2.41 24.0
28-0 291 30-1 311 32-0
1.66 1.86 2.06 2.27 2.49 12.0
26-2 27-2 28-2 291 29-11 30-10
1.56 1.74 1.93 212 2.33 2.54 13.7
24-3 25-2 26-0 26-11 27-9 28-6 294
1.44 1.61 1.79 1.97 2.15 2.35 2.55 16.0 2x12
22-2 23-0 239 24-7 254 26-0 26-9 275
1.32 1.47 1.63 1.80 1.97 2.14 2.32 2.51 19.2
19-10 20-6 21-3 21-11 22-8 23-3 2311 24-7 25-2
1.18 1.31 1.46 1.61 1.76 1.92 2.08 2.24 2.4 24.0
Note: The modulus of elasticity, "E", in 1,000,000 pounds per square

inch is shown below each span.
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TABLE 2105-9 ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS

30 Lbs. Per Sq. Ft. Live Load
(Supporting Plaster Ceiling)

DESIGN CRITERIA: HOW TO USE TABLES: Enter table
Strength - 15 1lbs. per sq. ft. dead load plus with span of rafters (upper figure
30 1lbs, per sq. ft. live load determines in each square). Determine size
fiber stress. and spacing (first column) based
Deflection - For 30 lbs. per sq. ft. live load. on stress grade (top row) and
Limited to span in inches divided by 360. modulus of elasticity (lower figure

in each square) of lumber to be used.

Allowable Extreme Fiber Stress in Bending, “Fy" {psi).
RAFTER
SIZE SPACING
{IN) {IN) 300 400 500 600 700 890 900 1000 1100 1200
5-10 6-8 7-6 8-2 8-10 9-6 10-0 10-7 111 11-7
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 1.33 1.62
5-5 6-3 7-0 7-8 8-3 8-10 9-5 9-11 105 10-10
13.7 0.18 0.27 0.38 0.50 0.63 0.77 0.92 1.08 1.25 1.42
5-0 5-10 6-6 71 7-8 8-2 8-8 9-2 9-7 10-0
2x6 16.0 0.16 0.25 0.35 0.46 0.59 0.72 0.85 1.00 1.15 1.31 |
4.7 5-4 5-11 6-6 7-0 7-6 7-1 8-4 8-9 9-2
19.2 0.15 0.23 0.32 0.42 0.53 0.65 0.78 0.9 1.05 1.20
4-1 4-9 5-4 5-10 6-3 6-8 71 7-6 7-10 8-2
240 013 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07
7.8 - 8-10 9-10 10-10 118 12-6 13-3 13-11 14-8 15-3
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 1.33 1.52
7-2 83 9-3 10-1 10-11 11-8 12-5 13-1 13-8 14-4
13.7 0.18 0.27 0.38 0.50 0.63 0.77 0.92 1.08 1.25 1.42
6-7 7-8 8-7 9-4 10-1 10-10 116 12-1 12-8 13-3
2x8 16.0 0.16 0.25 0.35 0.46 0.59 0.72 0.85 1.00 1.15 1.31
6-1 7-0 7-10 8-7 9-3 9-10 10-6 11-0 11-7 121
19.2 0.15 0.23 0.32 0.42 0.53 0.65 0.78 0.91 1.05 1.20
55 6-3 7-0 7-8 8.3 8-10 9-4 9-10 104 10-10
240 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07
9-9 11-3 12-7 13-9 14-11 15-11 16-11 17-10 18-8 19-6
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 1.33 1.52
9-1 10-6 11-9 12-11 13-11 14-11 15-10 16-8 17-6 18-3
13.7 0.18 0.27 0.38 0.50 0.63 0.77 0.92 1.08 1.25 1.42
85 9.9 1011 | 1111 ] 1211 | 139 [ 148 | 155 [ 162 | 1611
2x10 16.0 0.16 0.25 0.35 0.46 0.59 0.72 0.85 1.00 1.15 1.31
7-8 8-11 9-11 10-11 119 12-7 13-4 14-1 14-9 15-5
19.2 0.15 0.23 0.32 0.42 0.53 0.65 0.78 0.9 1.05 1.20
6-11 8-0 8-11 99 10-6 11-3 11-1 12-7 13-2 139
240 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07
11-10 13-8 15-4 16-9 18-1 19-4 20-6 21-8 228 239
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 1.33 1.52
111 12-10 14-4 15-8 16-11 181 19-3 20-3 213 22-2
13.7 0.18 0.27 0.38 0.50 0.63 0.77 0.92 1.08 1.25 1.42
10-3 1110 13-3 14-6 15-8 16-9 179 18-9 19-8 20-6
2x12 16.0 0.16 0.25 0.35 0.46 0.59 0.72 0.85 1.00 1.15 1.31
9.5 10-10 121 13-3 14-4 15-4 16-3 17-1 17-1 18-9
19.2 0.15 0.23 0.32 0.42 0.53 0.65 0.78 0N 1.05 1.20
8-5 9-8 10-10 1110 12-10 13-8 146 15-4 16-1 16-9
24.0 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07

NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is
shown below each span. 21-67



RAFTERS:
horizontal projection and loads are con-

TABLE 2105-9 (Continued)

Spans are measured along the

sidered as applied on the horizontal

HOW TO USE TABLES:
with span of rafters (upper figure
in each square).

Enter table

Determine size

projection and spacing (first column) based
on stress grade (top row) and
modulus of elasticity (lower fig-
ure in each square) of lumber to
be used.
Aliowable Extreme Fiber Stress in Bending, ”Fb" (psi).
RAFTER
SPACING SIZE
1300 1400 1500 1600 1700 1800 1900 2000 2100 (IN) (IN)
121 12-6 13-0 135 13-10
1.71 1.9 2.12 2.34 2.56 12.0
11-3 119 12-2 12-6 1211
1.60 1.79 1.98 2.19 2.39 13.7
10-5 1010 113 11.7 11-11 12-4
1.48 1.66 1.84 2.02 2,22 2.4 16.0 2x6
9-6 9-11 10-3 10-7 10-11 11-3 11-6 1110
1.35 1.51 1.68 1.85 2.02 2.20 2.39 2.58 19.2
86 8-10 9-2 96 9-9 10-0 10-4 10-7 10-10
1.21 1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 240
15-11 16-6 171 17-8 18-2
1.71 1.91 2.12 2.34 2.56 12.0
14-11 15.5 16-0 16-6 17-0
1.60 1.79 1.98 2.19 2.39 13.7
139 14-4 14-10 15-3 15-9 16-3
1.48 1.66 1.84 2.02 2.22 2.41 16.0 2x8
12-7 131 13-6 13-11 14.5 14-10 15-2 157 ‘
1.35 1.51 1.68 1.85 2.02 2.20 2.39 2.58 19.2
11-3 11-8 121 12-6 1210 13-3 13-7 13-11 14-4
1.21 1.35 1.60 1.65 1.81 1.97 2.14 2.3 2.48 240
20-4 211 21-10 226 233
1.71 1.91 2.12 2.34 2.56 12.0
19-0 19-8 20-5 2141 219
1.60 1.79 1.98 2.19 2.39 13.7
17-7 18-3 18-11 19-6 201 20-8
1.48 1.66 1.84 2.02 2.22 2.4 16.0 2x10
16-1 16-8 17-3 17-10 18-4 18-11 19-5 19-11
1.35 1.51 1.68 1.85 2.02 2.20 2.39 2,58 19.2
14-4 14-11 15-5 15-11 16-5 16-11 17-4 17-10 18-3
21 1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 240
24-8 25.7 26-6 275 28-3
1.7 1.9 212 2.34 2.56 120
23-1 24-0 24-10 25.7 26-5
1.60 1.79 1.98 2.19 2,39 13.7
215 222 23-0 239 24.5 25.2
1.48 1.66 1.84 2.02 2.22 2.4 16.0 2x12
19-6 20-3 21-0 21-8 224 23-0 237 24.2
1.35 1.51 1.68 1.85 2.02 2.20 2.39 2.58 19.2
17-5 181 18-9 19-4 20-0 20-6 211 218 222
1.21 1.35 1.50 1.65 1.81 1.97 2.14 2.3 2.48 240
Note: The modulus of elasticity, "E", in 1,000,000 pounds per square

inch is shown below each span.
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TABLE 2105-10 ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS

DESIGN CRITERIA:
Strength - 15 1lbs, per sq. ft. dead load plus

40 1bs, per sq.

fiber stress.

Deflection - For 40 1lbs., per sq. ft. live load.
Limited to span in inches divided by 360,

ft.

40 Lbs. Per Sq., Ft, Live Load
(Supporting Plaster Ceiling)

live load determines

HOW TO USE TABLES:

Enter table

with span of rafters (upper figure
in each square).
and spacing (first column) based
on stress grade (top row) and mod-
ulus of elasticity (lower figure

in each square) of lumber to be

used.
Allowable Extreme Fiber Stress in Bending, "Fb" {psi).
RAFTER
SIZE SPACING
(IN) (IN) 300 400 500 600 700 800 900 1000 1100 1200
5-3 6-1 6-9 7.6 80 8-7 9-1 9.7 10-0 10-6
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1.50
4-11 58 6-4 6-11 7-6 8-0 8-6 8-11 9-5 9-10
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 1.40
4-6 5-3 5-10 6-5 6-11 7-5 7-10 8-3 8-8 9-1
2x6 16.0 0.16 0.25 0.35 0.46 0.58 0.71 0.84 0.99 1.14 1.30
4-2 4.9 5-4 5-10 6-4 6-9 7-2 7-7 7-11 8-3
19.2 0.15 0.23 0.32 0.42 0.53 0.64 0.77 0.90 1.04 1.18
3-8 4-3 4.9 5-3 5-8 6-1 6-5 6-9 71 75
240 0.13 0.20 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06
6-11 8-0 811 9.9 10-7 11-3 12-0 12-7 13-3 13-10
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1.50
0-6 7-6 8-4 9-2 9-11 10-7 11-2 11-10 12-5 12-11
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 1.40
6-0 6-11 7-9 86 9-2 9.9 10-4 10-11 116 12.0
2x8 16.0 0.16 0.25 0.35 0.46 0.58 0.71 0.84 0.99 1.14 1.30
5-6 6-4 7-1 7-9 8-4 8-11 9-6 10-0 10-6 10-11
19.2 0.15 0.23 0.32 0.42 0.53 0.64 0.77 0.20 1.04 1.18
4-11 5-8 6-4 6-11 7-6 8-0 8-6 8-11 9-4 9-9
24.0 0.13 0.20 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06
810 10-2 115 12:6 136 14-5 15-3 16-1 16-11 | 17-8
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1.50
8-3 9-6 10-8 11-8 12-7 13-6 14-3 15-1 15-10 16-6
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 1.40
7-8 810 9-10 10-10 11-8 12-6 13-3 13-11 14-8 15-3
2x10 16.0 0.16 0.25 0.35 0.46 0.58 0.71 0.84 0.99 1.14 1.30
7-0 8-1 9.0 9-10 10-8 115 121 12-3 13-4 13-11
19.2 0.15 0.23 0.32 0.42 0.53 0.64 0.77 0.90 1.04 1.18
6-3 7-2 8-1 8-10 9-6 10-2 10-10 115 11-1 12-6
24.0 0.13 0.20 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06
10-9 12-5 13-10 15-2 165 17-6 18-7 19-7 20-6 21-5
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1.50
10-0 11-7 12-11 14.2 15-4 16-5 17-5 18-4 19-3 20-1
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 1.40
9-3 10-9 12-0 13-2 14-2 15-2 16-1 17-0 17-9 18-7
2x12 16.0 0.16 0.25 0.35 0.46 0.68 0.71 0.84 0.99 1.14 1.30
8-6 9-10 10-11 12-0 12-11 13-10 14-8 15-6 16-3 17-0
19.2 0.15 0.23 0.32 0.42 0.53 0.64 0.77 0.90 1.04 1.18
7-7 8-9 9-10 10-9 11-7 12-5 13-2 1 3-10 14-6 15-2
24.0 0.13 0.20 0.28 0.37 0.47 058 0.69 0.81 0.93 1.06
NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is

shown below each span.

Determine size
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RAFTERS:
horizontal projection and loads are
considered as applied on the horizontal in each square), Determine size

Spans are measured along the

TABLE 2105-10 (Continued)

HOW TO USE TABLES: Enter table
with span of rafters (upper figure

projection, and spacing (first column) based
on stress grade (top row) and mod-
ulus of elasticity (lower figure
in each square) of lumber to be
used.

Allowable Extreme Fiber Stress in Bending, “'Fp" {psi).
RAFTER
SPACING SIZE

1300 1400 1500 1600 1700 1800 1900 2000 2100 (IN) (IN)

10-11 11-4 119 121 12-6

1.69 1.89 2.09 2.31 2.53 -12.0

10-3 10-7 11-0 11-4 11-8 12-0

1.58 1.77 1.96 2.16 2.36 2.57 13.7

95 9-10 10-2 10-6 10-10 111 11-5

1.46 1.63 1.81 2.00 2.19 2.38 2.58 16.0 2x6

88 8-1 9-3 9-7 9-10 10-2 10-5 10-8

1.34 1.49 1.65 1.82 2.00 2.18 2.36 2.55 19.2

7.9 8-0 8-3 8-7 8-10 91 9-4 9-7 9-10

1.19 1.33 1.48 1.63 1.79 1.95 2.11 2.28 2.45 240

14-5 14-11 15-5 16-0 16-5

1.69 1.89 2.09 2.31 253 12.0

13-6 14-0 14-6 14-11 15-5 15-10

1.58 1.77 1.96 2.16 2.36 2.57 13.7

12-6 12-11 13-5 13-10 14-3 14-8 151

1.46 1.63 1.81 2.00 2.19 2.38 2.58 16.0 2x8

11-5 11-10 12-3 12-7 13-0 13-5 139 141

1.34 1.49 1.65 1.82 2.00 2.18 2.36 2.55 19.2

10-2 10-7 10-11 11-3 11.8 12-0 12-4 12-7 12-1

1.19 1.33 1.48 1.63 1.79 1.95 21 2.28 2.45 240

18-4 191 199 20-4 21-0

1.69 1.89 2.09 2.31 2.53 12.0

17-2 17-10 18-5 19-1 19-8 20-2

1,58 1.77 1.96 2.16 2.36 2.57 13.7

15-11 16-6 171 17-8 182 18-9 19-3

1.46 1.63 1.81 2.00 2.19 2.38 2.58 16.0 2x10

14-6 15-1 15-7 16-1 16-7 1741 17-7 18-0

1.34 1.49 1.65 1.82 2.00 2.18 2.36 2.55 19.2

13-0 13-6 13-11 14-5 14-10 15-3 15-8 16-1 16-6

1.19 1.33 1.48 1.63 1.79 1.95 2.11 2.28 2.45 240

22-4 23-2 240 249 256

1.69 1.89 2.09 2.31 2.53 12.0

20-11 218 225 232 23-11 24.7

1.58 1.77 1.96 2.16 2.36 2,57 13.7

19-4 201 20-9 215 2241 229 235

1.46 1.63 1.81 2.00 2.19 2.38 2,58 16.0 2x12

17-8 18-4 19-0 19-7 20-2 20-9 214 21-11

1.34 1.49 1.65 1.82 2.00 2.18 2.36 2.55 19.2

15-9 16-5 17-0 17-6 181 18-7 19-1 19-7 201

1.19 1.33 1.48 1.63 1.79 1.95 2N 2.28 2.45 24.0

Note: The modulus of elasticity, "E", in 1,000,000 pounds per square

inch

is shown below each’ span,
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TABLE 2105-11 ALLOWABLE SPAN FOR LOW SLOPE RAFTERS

Slope 3 in 12 or less - 20 Lbs. Per Sq. Ft. Live Load

DESIGN CRITERIA:

Strength - 10 1lbs. per sq. ft. dead load plus

20 1bs. per sq.

fiber stress.

Deflection - For 20 1bs. per sq. ft. live load.

live load determines

Limited to span in inches divided by 240,

(No Finished Ceiling)

HOW TO USE TABLES: Enter table with
span of rafters (upper figure in each
square). Determine size and spacing
(first column) based on stress grade
(top row) and modulus of elasticity
(lower figure in each square) of
lumber to be used.

Allowable Extreme Fiber Stress in Bending, “Fb” {psi}.

RAFTER
SIZE SPACING
(IN) (IN} 300 400 500 600 700 800 900 1000 1100 1200 1300
71 8-2 9-2 10-0 10-10 11-7 12-4 13-0 13-7 14-2 14-9
12.0 0.15 0.24 0.33 0.44 0.55 0.67 0.80 0.94 1.09 1.24 1.40
6-8 7-8 87 9-5 10-2 10-10 11-6 12-2 129 13-3 13-10
13.7 0.14 0.22 0.31 0.41 0.52 0.63 0.75 0.88 1.02 1.16 1.31
6-2 71 7-11 8-8 9-5 10-0 10-8 11-3 11-9 12-4 12-10
2x6 16.0 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.54 1.07 1.21
5.7 6-6 7-3 7-11 8-7 9-2 9-9 10-3 10-9 113 11-8
19.2 0.12 0.19 0.26 0.3% 0.44 0.53 0.64 0.75 0.86 0.98 1.10
5-0 5-10 6-6 71 7-8 8-2 8.8 9.2 9-7 10-0 10-5
240 0.1 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
9-4 10-10 1241 13-3 14-4 15-3 16-3 171 17-11 18-9 19-6
12.0 0.15 0.24 0.33 0.44 0.55 0.67 0.80 0.94 1.09 1.24 1.40
8-9 101 11-4 12-5 13-4 14-4 15.2 16-0 169 17-6 18-3
13.7 0.14 0.22 0.31 -0.41 0.52 0.63 0.75 0.88 1.02 1.16 1.31
81 9-4 10-6 11-6 125 13-3 14.0 14-10 15-6 16-3 16-10
2x8 16.0 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07 .21
7-5 87 9-7 106 11-4 12-1 12-10 13-6 14-2 14-10 155
19.2 0.12 0.19 0.26 0.35 0.44 0.53 0.64 0.75 0.86 0.98 1.10
6-7 7-8 87 9-4 101 10-10 11-6 121 12-8 13-3 139
240 0.1 0.7 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
111 139 15-5 16-11 18-3 19-6 20-8 2110 2210 23-11 24-10
12.0 0.15 0.24 0.33 0.44 0.55 0.67 0.80 0.94 1.09 1.24 1.40
11-2 12211 14.5 15-10 17-1 18-3 19-4 20-5 215 22-4 233
13.7 0.14 0.22 0.31 0.41 0.52 0.63 0.75 0.88 1.02 1.16 1.31
10-4 11-11 13-4 14-8 15-10 16-11 17-11 18-11 19-10 | -20-8 216
2x10 16.0 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07 1.21
9-5 10-11 12.2 13-4 14.5 15-5 16-4 17-3 18-1 18-11 19-8
19.2 0.12 0.19 0.26 0.35 0.44 0.53 0.64 0.7 0.86 0.98 1.10
85 9.9 10-11 | 1111 | 1211 | 139 14.8 15-5 16-2 1611 | 177
24.0 0.11 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
14-6 16-9 18-9 20-6 22-2 239 25-2 26-6 27-10 291 30-3
12.0 0.15 0.24 0.33 0.44 0.55 0.67 0.80 0.94 1.09 1.24 1.40
13-7 15-8 17-6 19-3 209 22-2 236 24-10 26-0 27-2 28-3
13.7 0.14 0.22 0.31 0.41 0.52 0.63 0.75 0.88 1.02 1.16 1.31
12-7 14-6 16-3 17-9 19-3 20-6 219 230 241 25-2 26-2
2x12 16.0 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07 1.21
11-6 13-3 14-10 16-3 17-6 18-9 19-11 21-0 22-0 23-0 23-1
19.2 0.12 0.19 0.26 0.35 0.44 0.53 0.64 0.7% 0.86 0.98 1.10
103 | 1110 133 | 146 | 158 | 16:9 | 179 | 189 | 198 | 206 | 215
240 0.1 0.17 0.24 0.31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
Note: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shown

below each span,
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RAFTERS:

TABLE 2105-11 (Continued)

Spans are measured along the
horizontal projection and loads are considered
as applied on the horizontal projection.

HOW TO USE TABLES: Enter table
with span of rafters (upper figure
in each square). Determine size
and spacing (first column) based

on stress grade (top row) and
modulus of elasticity (lower fig-
ure in each square) of lumber to be
used,

Allowable Extreme Fiber Stress in Bending, “Fb" {psi).
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 (IN) (IN)
15-4 15-11 16-5 16-11 17-5 1710
1.56 1.73 1.91 2.09 2.28 2.47 12.0
144 14-10 15-4 15-10 16-3 16-9 17.2
1.46 1.62 1.78 1.95 2.13 2.31 2.49 13.7
13-3 13-9 14.2 14-8 15-1 15-6 15-11 16-3
1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 16.0 2x6
12-2 12-7 13-0 13-4 139 14-2 14-6 14-10 15-2
1.23 1.37 1.51 1.65 1.80 1.95 2.11 2,27 2.43 19.2
10-10 11-3 11-7 11-11 12-4 12-8 13-0 13-3 13-7 14-2
1.10 1.22 1.35 1.48 1.61 1.75 1.89 2.03 2.18 2.48 240
203 20-11 21-7 22-3 22-11 23-7
1.56 1.73 1.91 2.09 2.28 247 12.0
18-11 19-7 20-3 20-10 2t-5 220 22-7
1.46 1.62 1.78 1.95 213 2.31 2,49 13.7
17-6 18-2 18-9 19-4 19-10 20-5 20-11 215
1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 16.0 2x8
16-0 16-7 171 17-7 18-2 18.7 191 19-7 20-0
1.23 1.37 1.51 1.65 1.80 1.95 2.1 2.27 243 19.2
14-4 14-10 15-3 15-9 16-3 16-8 1741 17-6 17-11 189
1.10 1.22 1.35 1.48 1.61 1.75 1.89 203 2.18 2.48 24.0
25-10 26-8 27-7 28-5 29-3 30-1
1.56 1.73 1.91 2.09 2.28 2.47 12.0
24.2 25-0 25-10 26-7 27-4 28-1 28-10
1.46 1.62 1.78 1.95 213 2.31 2.49 13.7
22-4 23-2 23-11 24-7 254 26-0 26-8 27-4
1.35 1.50 1.65 1.81 1.97 2.14 2.3 2.48 16.0 2x10
20-5 211 21-10 226 23-2 239 24.5 25-0 25-7
1.23 1.37 1.51 1.65 1.80 1.95 211 2.27 2.43 19.2
18-3 18-11 19-6 201 20-8 21-3 2110 224 2210 23-1
1.10 1.22 1.35 1.48 1.61 1.75 1.89 2.03 2.18 2.48 240
314 326 33-6 34-7 35-7 36-7
1.56 1.73 1.91 2.09 2.28 2.47 12.0
29-4 30-5 314 324 333 34.2 35-1
1.46 1.62 1.78 1.95 2.13 2.31 2.49 13.7
27-2 28-2 291 29-1 30-10 31-8 326 333
1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 16.0 2x12
2410 258 26-6 27-4 28-2 28-11 298 30-5 311
1.23 1.37 1.51 1.65 1.80 1.95 21 2.27 2.43 19.2
22-2 230 239 24-5 25-2 25-10 26-6 27-2 27-10 291
1.10 1.22 1.35 1.48 1.61 1.7 1.89 2.03 2.18 2.48 24.0
NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is

shown below each span.
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TABLE 2105-12 ALLOWABLE SPAN FOR LOW SLOPE RAFTERS

Slope 3 in 12 or less - 30 Lbs. Per Sq. Ft. Live Load
(No Finished Ceiling)

DESIGN CRITERIA: HOW TO USE TABLES: Enter table with
Strength - 10 1lbs. per sq. ft. dead load plus span of rafters (upper figure in each
30 1bs. per sq. ft, live load determines square). Determine size and spacing
fiber stress. (first column) based on stress grade
Deflection - For 30 lbs. per sq. ft, live load (top row) and modulus of elasticity

Limited to span in inches divided by 240. (lower figure in each square) of

lumber to be used.

Allowable Extreme Fiber Stress In Bending, “Fb" (psi).

RAFTER
SIZE SPACING
{IN) (IN) 300 400 500 600 700 800 900 1000 | 1100 | 1200 | 1300
6-2 71 711 88 95 100 | 108 | 113 | 119 | 12.4 | 1210
120 | 015 | 023 | 032 | 043 | 054 | 066 | 078 | 092 | 106 | 1.21 1.36
59 6-8 75 82 8-9 95 100 | 106 110 | 116 12:0
137 | 014 | 022 | 030 | 040 | 050 | 061 | 073 | 086 | 099 | 1.13 1.27
5-4 6-2 6-11 76 8-2 8-8 9-3 9.9 02 | 108 | 111
2x6 160 | 013 | 020 | 028 | 037 | 047 | 057 | 068 | 080 | 092 | 105 1.18
410 | 57 6-3 6-11 75 7-11 | 85 8-11 9-4 9.9 10-1
192 | 012 | 018 | 026 | 034 | 043 | 052 | 062 | 073 | 084 | 095 1.08
44 5-0 57 6-2 6-8 7-1 7-6 7-11 8-4 8-8 91
240 | om 016 | 023 | 030 | 038 | 046 | 055 | 065 | 075 | 085 | 096
81 9-4 106 | 116 | 126 | 133 | 140 | 1410 | 156 | 163 | 16-10
120 | 015 | 023 | 032 | 043 | 054 | 066 | 078 | 092 | 106 | 121 1.36
7.7 8-9 99 109 | 117 | 125 | 132 | 1310 | 146 | 152 159
137 | 014 | 022 | 030 | 040 | 050 | 061 | 073 | 086 | 099 | 1.13 1.27
70 81 91 9-11 109 | 116 | 122 | 12110 | 135 | 140 | 147
2x8 160 | 013 | 020 | 028 | 037 | 047 | 057 | 068 | 080 | 092 | 105 1.18
65 75 8-3 91 99 106 | 111 118 | 123 | 1210 | 13-4
192 | 012 | 018 | 026 | 034 | 043 | 052 | 062 | 073 | 084 | 095 1.08
5.9 6-7 75 81 8-9 9-4 9-11 10-6 110 | 116 111
240 | 0.11 016 | 023 | 030 | 038 | 046 | 055 | 065 | 075 | 085 | 096

10-4 1-1 13-4 14-8 15-10 16-11 17-11 18-11 19-10 20-8 21-6
12.0 0.15 0.23 0.32 0.43 0.54 0.66 0.78 0.92 1.06 .21 1.36
9-8 11-2 12-6 13-8 14-9 15-10 16-9 17-8 18-6 19-4 20-2
13.7 0.14 0.22 0.30 0.40 0.50 0.61 0.73 0.86 0.99 1.13 1.27

8-11 10-4 11-7 12-8 13-8 14-8 15-6 16-4 17-2 17-11 18-8
2x10 16.0 0.13 0.20 0.28 0.37 0.47 0.57 0.68 0.80 0.92 1.05 1.18

8-2 9-5 10-7 117 12-6 134 14-2 14-11 15-8 16-4 17-0
19.2 0.12 0.18 0.26 0.34 043 0.52 0.62 0.73 0.84 0.95 1.08
7-4 85 95 10-4 11-2 111 128 13-4 14.0 14-8 15-3

24.0 0.11 0.16 0.23 0.30 0.38 0.46 0.55 0.65 0.75 0.85 0.96

127 14-6 16-3 17-9 19-3 20-6 219 23-0 241 25-2 26-2
12.0 0.15 0.23 0.32 0.43 0.54 0.66 0.78 0.92 1.06 1.21 1.36
11-9 13-7 15-2 16-8 18-0 19-3 20-5 21-6 22-6 23-6 246
13.7 0.14 0.22 0.30 0.40 0.50 0.61 0.73 0.86 0.99 1.13 1.27

10-11 127 141 15-5 16-8 17-9 18-10 19-11 20-10 219 228
2x12 16.0 0.13 0.20 0.28 0.37 0.47 0.57 0.68 0.80 0.92 1.05 1.18

9-11 11-6 1210 141 15-2 16-3 17-3 18-2 19-0 19-11 20-8
19.2 0.12 0.18 0.26 0.34 0.43 0.52 0.62 0.73 0.84 0.95 1.08
811 10-3 116 12-7 13-7 14-6 15-5 16-3 17-0 17-9 18-6
24.0 0.11 0.16 0.23 0.30 0.38 0.46 0.55 0.65 0.75 0.85 0.96

NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shown
below each span.
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RAFTERS:
horizontal projection and loads are
considered as applied on the horizontal square)., Determine size and spacing

Spans are measured along the

TABLE 2105-12 (Continued)

HOW TO USE TABLES: Enter table with
span of rafters @pper figure in each

projection. (first column) based on stress grade
(top row) and modulus of elasticity
(lower figure in each square) of lum-
ber to be used.
Allowable Extreme Fiber Stress in Bending, “Fb“ {psi).
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 (IN) (IN)
13-3 139 14.2 14-8 15-1 15-6 15-11
1.62 169 1.86 2.04 2.22 2.4 2.60 12.0
125 12-10 13-3 13-8 14-1 14-6 14-10
1.42 1.58 1.74 1.90 2.08 2.25 243 13.7
11-6 1111 12-4 12-8 13-1 13-5 139 14-1 14.5
1.32 1.46 1.61 1.76 1.92 2.08 2,25 2.42 2.60 16.0 2x6
10-6 1010 11-3 11-7 11-1 123 127 12-10 13-2
1.20 1.33 1.47 1.61 1.75 1.90 2.05 2.21 2.37 19.2
9-5 9-9 10-0 10-4 10-8 10-11 113 11-6 119 12-4
1.08 1.19 1.31 1.44 1.57 1.70 1.84 1.98 2.12 2.41 24.0
17-6 18-2 189 19-4 19-10 205 20-11
1.62 1.69 1.86 2,04 2.22 2.4 2.60 12.0
16-5 16-11 17-6 18-1 18-7 191 19.7
1.42 1.58 1.74 1.90 2.08 2,25 2.43 13.7
15-2 15-8 16-3 16-9 17-2 17-8 18-2 18-7 19-0
1.32 1.46 1.61 1.76 1.92 2.08 2,25 2.42 2.60 16.0 2x8
13-10 14-4 14-10 15-3 15-8 16-2 16-7 16-11 17-4
1.20 1.33 1.47 1.61 1.75 1.90 2.05 2.21 2.37 19.2
12-5 12-10 133 138 14-0 14-5 14-10 15.2 15-6 16-3
1.08 1.19 1.31 1.44 1.57 1.70 1.84 1.98 2.12 2.41 240
22-4 23-2 2311 24-7 25-4 26-0 26-8
1.52 1.69 1.86 2.04 2,22 2.41 2.60 12.0
20-11 218 22-4 23-0 23-8 244 25-0
1.42 1.58 1.74 1.80 2.08 2.25. 243 13.7
19-4 20-0 208 214 21-11 226 23-2 238 24-3
1.32 1.46 1.61 1.76 1.92 2.08 225 242 2.60 16.0 2x10
17-8 18-3 18:11 19-6 20-0 20-7 211 21-8 22.2
1.20 1.33 1.47 1.61 1.75 1.90 2.05 2.21 2.37 19.2
15-10 16-4 16-11 17-5 17-11 18-5 18-1 194 19-10 20-8
1.08 1.19 1.31 1.44 1.57 1.70 1.84 1.98 2.12 2.41 24.0
27-2 28-2 291 29-11 30-10 31-8 326 :
1.52 1.69 1.86 2.04 2,22 2.41 2.60 12.0
255 26-4 27-2 28-0 28-10 29-7 30-5
+1.42 1.58 1.74 1.90 2.08 2.25 2.43 13.7
23-6 244 25-2 25-11 26-8 275 28-2 28-10 29-6
1.32 1.46 1.61 1.76 1.92 2.08 2.25 2,42 2.60 16.0 2x12
21-6 22-3 23-0 238 24-4 25-0 258 26-4 26-11
1.20 1.33 1.47 1.61 1.75 1.90 2.05 2.21 2.37 19.2
19-3 19-11 206 21-2 219 225 23-0 23-6 241 25-2
1.08 1.19 1.3 1.44 1.57 1.70 1.84 1.98 2.12 2.41 240
NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is

shown below each span.
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TABLE 2105-13 ALLOWABLE SPAN FOR LOW SLOPE RAFTERS

Slope 3 in 12 or less - Lbs. Per Sq. Ft. Live Load
(No Finished Ceiling)

DESIGN CRITERIA:
Strength - 10 1bs. per sq. ft. dead load plus
40 1bs. per sq. ft. live load determines

fiber stress.
Deflection - For 40 lbs. per sq. ft. live load.

Limited to span in inches divided by 240.

HOW TO USE TABLES:

Enter table witn
span of rafters (upper figure in each
square).

Determine size and spacing
(first column) based on stress

grade (top row) and modulus of elas-
ticity (lower figure in each square)
of lumber to be used.

Allowable Extreme Fiber Stress in Bending, “Fb" (psil.
RAFTER
SIZE SPACING
(IN}) (IN) 300 400 500 600 700 800 900 1000 1100 1200 1300
5-6 6-4 7-1 7-9 8-5 9-0 9-6 10-0 10-6 110 11-5
12.0 0.14 0.22 0.31 0.41 0.51 0.63 0.75 0.88 1.01 1.15 1.30
5-2 511 .68 7-3 7-10 8-5 8-11 9-5 9-10 10-3 10-9
13.7 0.13 0.21 0.29 0.38 0.48 0.59 0.70 0.82 0.95 1.08 1.22
4.9 5-6 6-2 6-9 7-3 7-9 8-3 8-8 9-1 9-6 9-1
2x6 16.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.12
4-4 50 5.7 6-2 6-8 71 7-6 7-11 8-4 8-8 9.1
19.2 0.1 0.18 0.24 0.32 0.41 0.50 0.59 0.69 0.80 0.91 1.03
311 4-6 5-0 5-6 511 6-4 6-9 7-1 7-5 7-9 8-1
240 0.10 0.16 0.22 0.29 0.36 0.44 0.53 0.62 0.71 0.81 0.92
7-3 8-4 9.4 10-3 11-1 1110 | 127 13-3 13-11 | 146 151
12.0 0.14 0.22 0.31 0.41 0.51 0.63 0.75 0.88 1.01 1.15 1.30
6-9 7-10 8-9 9.7 10-4 111 119 12.5 13-0 13-7 14-1
13.7 0.13 0.21 0.29 0.38 0.48 0.59 0.70 0.82 0.95 1.08 1.22
6-3 7-3 8-1 811 9-7 10-3 10-11 11-6 12-0 12-7 131
2x8 16.0 012 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.12
5.9 6-7 7-5 81 8-9 9-4 9-11 10-6 11-0 11-6 111
19.2 0.11 0.18 0.24 0.32 0.41 0.50 0.59 0.69 0.80 0.91 1.03
5-2 5-11 6-7 7-3 7-10 8-4 8-1 9-4 9-10 10-3 108
240 0.10 0.16 0.22 0.29 0.36 0.44 0.53 0.62 0.71 0.81 0.92
9-3 10-8 1111 131 14-2 15-1 16-0 16-11 179 18-6 19-3
12.0 0.14 0.22 0.31 0.41 0.51 0.63 0.75 0.88 1.01 1.15 1.30
88 10-0 1.2 12-3 13-3 14.2 15-0 15-10 16-7 17-4 18-0
13.7 0.13 0.21 0.29 0.38 0.48 0.59 0.70 0.82 0.95 1.08 1.22
8-0 93 10-4 11-4 12-3 1341 13-11 14-8 15-4 16-0 16-8
2x10 16.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.12
7-4 8-5 9-5 10-4 11-2 11-11 128 13-4 14-0 14-8 15-3
19.2 on 0.18 0.24 0.32 0.41 0.50 0.59 0.69 0.80 091 1.03
6-6 7-7 8-5 9-3 10-0 10-8 11-4 11-11 12-6 13-1 13-7
24.0 0.10 0.16 0.22 0.29 0.36 0.44 0.53 0.62 0.7 0.81 0.92
11-3 13-0 14-6 1511 | 17-2 18-4 19-6 20-6 217 226 235
12.0 0.14 0.22 0.31 0.41 0.51 0.63 0.75 0.88 1.01 1.15 1.30
10-6 12-2 13-7 14-11 16-1 17-2 18-3 19-3 20-2 211 21-11
13.7 0.13 0.21 0.29 0.38 0.48 0.59 0.70 0.82 0.95 1.08 1.22
9-9 11-3 12-7 13-9 14-11 15-11 16-11 179 18-8 19-6 20-3
2x12 16.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.12
8-1 10-3 11-6 12-7 13-7 14-6 15-5 16-3 17-0 179 18-6
19.2 on 0.18 0.24 0.32 0.41 0.50 0.59 0.69 0.80 0.91 1.03
7-11 9-2 10-3 113 12.2 13-0 139 14-6 15-3 15-11 16-7
24.0 0.10 0.16 0.22 0.29 0.36 0.44 0.53 0.62 0.71 0.81 0.92
NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shown

below each span.
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TABLE 2105-13 (Continued)

RAFTERS: Spans are measured along the HOW TO USE TABLES: Enter table with

horizontal projection and loads are span of rafters (upper figure in each
considered as applied on the horizontal square). Determine size and spacing
projection, (first column) based on stress grade

(top row) and modulus of elasticity
(lower figure in each square) of lumber
to be used.

Allowable Extreme Fiber Stress in Bending, “Fb" (psi).
RAFTER

SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 (IN) (IN)

11-11 124 12-8 131 13-6 13-10 14.2

1.45 1.61 1.77 1.94 2.12 2.30 2.48 12.0

111 11-6 1111 12-3 12-7 12-11 13-3 13-7

1.36 1.61 1.66 1.82 1.98 2.15 2.32 2.49 13.7

10-3 10-8 11-0 11-4 11-8 120 12-4 12-7 12-11

1.26 1.39 1.54 1.68 1.83 1.99 2.15 2,31 2.48 16.0 2x6
9-5 9-9 10-0 10-4 10-8 10-11 113 11-6 119 12-4

1.16 1.27 1.40 1.54 1.67 1.81 1.96 2.11 2.26 2.58 19.2
85 8-8 9-0 9-3 9-6 99 10-0 10-3 10-6 11-0

1.03 1.14 ~1.25 1.37 1.50 1.62 1.75 1.89 2.02 2.30 240
15-8 16-3 16-9 17-3 179 18-3 189

1.45 1.61 1.77 1.94 2.12 2.30 2.48 12.0
14-8 15-2 15-8 16-2 16-7 171 17-6 17-11

1.36 1.51 1.66 1.82 1.98 2.15 2.32 2.49 13.7
137 14-0 14-6 14-11 155 15-10 16-3 16-7 17-0

1.26 1.39 1.54 1.68 1.83 1.99 2.15 2.3 2.48 16.0 2x8
12-5 12-10 13-3 13-8 14-0 14-5 1410 15-2 15-6 16-3

1.15 1.27 1.40 1.54 1.67 1.81 1.96 2.11 2.26 2.58 19.2

111 11-6 11-10 12-2 12-7 12-11 13-3 13-7 13-11 14-6
1.03 | 1.14 1.25 1.37 1.50 1.62 1.75 1.89 2.02 2.30 24.0

200 20-8 21-4 22-0 22.8 23-3 23-11

1.45 1.61 1.77 1.94 2.12 2.30 2.48 12.0

18-8 19-4 20-0 20-7 21.2 21-9 224 22-1

1.36 1.51 1.66 1.82 1.98 2.15 2.32 2.49 13.7

17-4 17-11 18-6 19-1 19-7 20-2 208 21-2 21-8

1.26 1.39 1.54 1.68 1.83 1.99 2.15 2.31 2.48 16.0 2x10

15-10 16-4 16-11 17-5 17-11 18-5 18-11 19-4 19-10 20-8
1.16 1.27 1.40 1.54 1.67 1.81 1.96 2.1 2.26 2.58 19.2

14-2 14-8 151 16-7 16-0 16-6 16-11 17-4 179 18-6
1.03 1.14 1.25 1.37 1.50 1.62 1.75 1.89 2.02 2.30 24.0

24-4 25-2 26-0 26-9 27-7 28-4 29-1

1.45 1.61 1.77 1.94 2.12 2.30 2.48 12.0

22-9 23-6 24-4 25-1 25-9 26-6 27-2 27-10

1.36 1.51 1.66 1.82 1.98 2.15 2.32 2.49 13.7

211 21-9 226 23-2 2310 24-6 25-2 259 26-5

1.26 1.39 1.54 1.68 1.83 1.99 2.15 2.31 2.48 16.0 2x12

19-3 19-11 20-6 21-2 21-9 22-5 23-0 23-6 241 25-2
1.15 1.27 1.40 1.54 1.67 1.81 1.96 2.11 2.26 2.58 19.2
17-2 17-9 18-4 18-11 19-6 200 20-6 211 21-7 226
1.03 1.14 1.25 1.37 1.50 1.62 1.75 1.89 2.02 2.30 240

NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is

shown below each span.
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TABLE 2105-14 ALLOWABLE SPAN FOR HIGH

Slope over 3 in 12 - 20 Lbs. Per Sq.

DESIGN CRITERIA:

Strength - 15 1bs, per sq. ft. dead load plus

20 1bs. live load determines

per sq.

fiber stress.

Deflection - For 20 lbs., per sq. ft. live load.
Limited to span in inches divided by 180.

(Heavy Roof Covering)

HOW TO USE TABLES:
with span of rafters (upper figure
in each square).

SLOPE RAFTERS

Ft, Live Load

Enter table

Determine size

and spacing (first column) based

on stress grade (top row) and mod-
ulus of elasticity (lower figure

in each square) of lumber to be

used.
Allowable Extreme Fiber Stress in Bending, "Fb" (psil.
RAFTER
SIZE SPACING

{(IN) (1IN} 200 300 400 500 600 700 800 900 1000 1100 1200 1300

35 4.2 4-10 55 511 65 6-10 7-3 7-8 8-0 84 88

12.0 0.05 0.09 0.14 0.20 0.26 0.33 0.40 0.48 0.56 0.65 0.74 0.83

3.2 311 4.6 51 5-6 6-0 65 6-9 12 7-6 710 8-2

13.7 0.05 0.09 0.13 0.19 0.24 0.31 0.38 0.45 0.52 0.61 0.69 0.78

2.1 3.7 4.2 4.8 51 56 5-11 6-3 67 6-11 7-3 76

2x4 16.0 0.04 0.08 0.12 0.17 0.23 0.28 0.35 0.41 0.49 0.56 0.64 0.72
2.8 34 3-10 4-3 48 51 55 59 6-0 6-4 6-7 6-11

19.2 0.04 0.07 0.11 0.16 0.21 0.26 0.32 0.38 0.44 051 0.58 0.66

2.5 2-1 35 310 42 4-6 4.10 5-1 55 58 511 62

24.0 0.04 0.07 0.10 0.14 0.18 0.23 0.28 0.34 0.40 0.46 0.52 0.59

5-4 6-7 77 86 9.4 10-0 10-9 11-5 12-0 12:7 13-2 13-8

12.0 0.05 0.09 0.14 0.20 0.26 0.33 0.40 0.48 0.56 0.65 0.74 0.83
5.0 6-2 71 711 88 95 10-0 10-8 11-3 119 12-4 12-10

13.7 0.05 0.09 0.13 0.19 0.24 0.31 0.38 0.45 0.52 0.61 0.69 0.78
4.8 5-8 67 7-4 81 88 9-4 9-10 105 | 1011 115 11-10

2x6 16.0 0.04 0.08 0.12 0.17 0.23 0.28 0.35 0.41 0.49 0.56 0.64 0.72
4-3 5-2 6-0 6-9 7.4 7-11 86 9-0 9-6 9-1 10-5 10-10

19.2 0.04 0.07 0.1 0.16 0.1 0.26 0.32 0.38 0.44 051 0.58 0.66

3.10 4-8 5-4 6-0 67 7-1 77 8-1 86 81 9.4 98

24.0 0.04 0.07 0.10 0.14 0.18 0.23 0.28 0.34 0.40 0.46 052 0.59

71 88 10-0 11-2 12-3 13-3 14-2 15.0 1510 | 167 17-4 180

12.0 0.05 0.09 0.14 0.20 0.26 0.33 0.40 0.48 0.56 0.65 0.74 0.83
6-7 81 9-4 10-6 116 12:5 133 14.0 1410 | 156 16-3 16-10

13.7 0.05 0.09 0.13 0.19 0.24 0.31 0.38 0.45 0.52 0.61 0.69 0.78

6-2 7-6 88 9.8 10-7 116 123 13-0 138 14.4 15-0 15.7

2x8 16.0 0.04 0.08 0.12 0.17 0.23 0.28 0.35 0.41 0.49 0.56 0.64 0.72
5-7 6-10 7-11 810 9-8 10-6 11-2 1110 | 126 131 138 143

19.2 0.04 0.07 0.11 0.16 0.21 0.26 0.32 0.38 0.44 0.51 058 0.66

5.0 62 71 7-11 88 9:4 10-0 10-7 11-2 11.9 123 12:9

24.0 0.04 0.07 0.10 0.14 0.18 0.23 0.28 0.34 0.40 0.46 0.52 0.59

9-0 111 12-9 14-3 15-8 16-11 18-1 19-2 20.2 212 221 23-0

12.0 0.05 0.09 0.14 0.20 0.26 0.33 0.40 0.48 0.56 0.65 0.74 0.83

85 10-4 1111 13-4 14-8 1510 | 16-11 17-11 18-11 19-10 | 20-8 216

13.7 0.05 0.09 0.13 0.19 0.24 0.31 0.38 0.45 0.52 061 0.69 0.78
7-10 9.7 111 12:4 136 14.8 15-8 16-7 17-6 18-4 192 1911

2x10 16.0 0.04 0.08 0.12 0.17 0.23 0.28 0.35 0.41 0.49 0.56 0.64 0.72
7-2 89 10-1 113 12:4 134 14-3 15-2 15-11 16-9 17-6 18-2

19.2 0.04 0.07 0.11 0.16 0.21 0.26 0.32 0.38 0.44 0.51 0.58 0.66

6-5 7-10 9-0 10-1 14 11-11 12:9 136 14-3 15-0 15.8 16-3

24.0 0.04 0.07 0.10 0.14 0.18 0.23 0.28 0.34 0.40 0.46 052 0.59

NOTE: The modulus of elasticity, "E'", in 1,000,000 pounds per square inch is shown

below each span.
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RAFTERS:

TABLE 2105-14 (Continued)

Spans are measured along the

horizontal projection and loads are considered
as applied on the horizontal projection,

square).

" HOW TO USE TABLES:

Enter table with
span of rafters (upper figure in each

Determine size and spacing

(first column) based on stress grade
(top row) and modulus of elasticity
(lower figure in each square) of

lumber to be used.

Allowable Extreme Fiber Stress in Bending, “Fy" (psi).
RAFTER
SPACING SIZE
1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2400 | 2700 | 3000 | (IN) (IN)
9.0 9.4 98 9-11 10-3 10-6 10:10 | 111 11-4 1110 | 127
0.93 1.03 114 1.24 1.36 1.47 1.59 1.71 1.83 2.09 2.49 12.0
85 89 9.0 9.4 9.7 910 101 10-4 107 111 119
0.87 0.96 1.06 1.16 1.27 1.37 1.48 1.60 1.7 1.95 233 13.7
7-10 81 84 87 810 91 9.4 9.7 910 10-3 1010 | 115
0.80 0.89 0.98 1.08 1.17 127 1.37 1.48 1.59 1.81 2.16 2.53 16.0 2x4
7-2 7-5 7-8 7-10 81 8-4 8-6 8.9 811 9.4 9-11 105
0.73 0.81 0.90 0.98 1.07 1.16 1.25 1.35 1.45 1.65 1.97 2.31 19.2
65 6-7 6-10 7-0 7-3 7-5 7-8 7-10 8.0 84 810 94
0.66 0.73 0.80 0.88 0.96 1.04 1.12 1.21 1.29 1.48 1.76 2.06 24.0
14-2 14.8 15.2 15.8 16-1 16-7 17-0 17-5 1710 | 187 19-9
0.93 1.03 114 1.24 1.36 1.47 1.59 1.71 1.83 2.09 2.49 12,0
13-3 13.9 14.2 14.8 15-1 15-6 1511 | 163 16-8 17-5 18-5
0.87 0.96 1.06 1.16 1.27 1.37 1.48 1.60 1.7 1.95 2.33 13.7
12-4 12.9 13-2 13-7 1311 | 144 14.8 15-1 15.5 16-1 171 18-0
0.80 0.89 0.98 1.08 1.17 1.27 1.37 1.48 1.59 1.81 2.16 253 16.0 2x6
113 1.7 12-0 12-4 12.9 131 135 13-9 141 14.8 15.7 16-5
0.73 0.81 0.90 0.98 1.07 1.16 1.25 1.35 1.45 1.65 1.97 2.31 19.2
10-0 105 10-9 111 115 118 12.0 124 127 132 13-11 | 148
0.66 0.73 0.80 0.88 0.96 1.04 1.12 1.21 1.29 1.48 1.76 2.06 24.0
18-9 195 200 208 21.3 2110 | 22.4 2211 | 236 24-6 260
0.93 1.03 1.14 1.24 1.36 1.47 1.59 1.71 1.83 2.08 2.49 12.0
17-6 18-2 18-9 19-4 19-10 | 205 2011 | 215 2111 | 2211 | 244
0.87 0.96 1.06 1.16 1.27 1.37 1.48 1.60 1.71 1.95 2.33 13.7
16-3 16-9 17-4 17.10 | 185 1811 | 195 1910 | 204 213 226 239
0.80 0.89 0.98 1.08 1.17 1.27 1.37 1.48 1.59 1.81 2.16 2.53 16.0 2x8
14.10 | 154 1510 | 16.4 16-9 17-3 17-8 18-2 18.7 195 20-7 218
0.73 0.81 0.90 0.98 1.07 1.16 1.25 1.35 1.45 1.65 1.97 2.31 19.2
13-3 13-8 14.2 14.7 15-0 15.5 1510 | 16-3 16-7 17-4 185 19-5
0.66 0.73 0.80 0.88 0.96 1.04 1.12 1.21 1.29 1.48 1.76 2.06 24.0
2311 | 249 25-6 26-4 271 27.10 | 287 293 29-11 | 313 33-2
0.93 1.03 114 1.24 1.36 1.47 1.59 1.71 1.83 2.09 2.49 12.0
224 232 2311 | 247 25.4 26-0 268 274 280 293 310
0.87 0.96 1.06 1.16 1.27 1.37 1.48 1.60 1.71 1.95 2.33 13.7
208 21-5 22-1 2210 | 235 241 24.9 25-4 25-11 | 2741 289 303
0.80 0.89 0.98 1.08 117 1.27 1.37 1.48 1.59 1.81 2.16 2.53 16.0 2x10
18-11 | 197 202 2010 | 215 22.0 227 23-2 238 24.9 26-3 278
0.73 0.81 0.90 098 | 107 1.16 1.25 1.35 1.45 1.65 1.97 2.31 19.2
16-11 | 176 18-1 18-7 19-2 19.8 20-2 20-8 212 221 235 24.9
0.66 0.73 0.80 0.88 0.96 1.04 1.12 1.21 1.29 1.48 1.76 2.06 240
Note: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shown

below each span.
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TABLE 2105-15
ALLOWABLE SPAN FOR HIGH SLOPE RAFTERS

Slope over 3 in 12 - 30 Lbs. Per Sq. Ft. Live Load
(Heavy Roof Covering)

DESIGN CRITERIA: HOW TO USE TABLES: Enter table with
Strength - 15 1bs. per sq. ft. dead load plus span of rafters (upper figure in each
30 1bs. per.sq. ft. live load determines square). Determine size and spacing
fiber stress. (first column) based on stress grade
Deflection - For 30 1lbs. per sq. ft, live load. (top row) and modulus of elasticity

Limited to span in inches divided by 180. (lower figure in each square) of

lumber to be used.

Allowable Extreme Fiber Stress in Bending, "Fb" {psi).
RAFTER
SIZE SPACING
{IN) (IN) 200 300 400 500 600 700 800 900 1000 1100 1200 1300
3-0 3-8 4-3 4.9 5.3 58 6-0 6-5 6-9 741 7-5 7-8
12.0 0.05 0.09 0.15 0.20 0.27 0.34 0.41 0.49 0.58 0.67 0.76 0.86
2-10 35 4-0 4.5 411 53 58 6-0 64 6-7 6-11 72
13.7 0.05 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.62 0.71 0.80
2.7 32 3-8 4-1 4.6 4-11 53 5-6 5-10 6-1 6-5 6-8
2x4 16.0 0.04 0.08 0.13 0.18 0.23 0.29 0.36 0.43 0.50 0.58 0.66 0.74
2-5 2-11 34 39 4-1 4.5 4.9 5-1 5-4 5-7 5-10 6-1
19.2 0.04 0.08 0.12 0.16 o2 0.27 0.33 0.39 0.46 0.53 0.60 0.68
2.2 27 30 34 3-8 4-0 4.3 4-6 4.9 50 5-3 5-5
240 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.35 0.41 0.47 0.54 0.61
4-9 5-10 6-8 7-6 8-2 8-10 9-6 10-0 10-7 111 11.7 121
12.0 0.05 0.09 0.15 0.20 0.27 0.34 0.41 0.49 0.58 0.67 0.76 0.86
4.5 5.5 6-3 7-0 7-8 8-3 8-10 9-5 9-11 10-5 10-10 11-3
13.7 0.05 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.62 0.71 0.80
4-1 5-0 5-10 6-6 71 7-8 8-2 8-8 9-2 9-7 100 10-5
2x6 16.0 0.04 0.08 0.13 0.18 0.23 0.29 0.36 0.43 0.50 0.58 0.66 0.74
3.9 4.7 5-4 511 6-6 7-0 7-6 7-11 8.4 8-9 9-2 9.6
19.2 0.04 0.08 0.12 0.16 o1 0.27 0.33 0.39 0.46 0.53 0.60 0.68
34 41 4.9 5.4 5-10 6-3 6-8 71 7-6 7-10 8-2 8-6
240 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.35 0.41 0.47 0.54 0.61
6-3 7-8 8-10 9-10 10-10 11-8 12-6 13-3 13-11 14-8 15.3 15-11
12.0 0.05 0.09 0.15 0.20 0.27 0.34 0.41 0.49 0.58 0.67 0.76 0.86
5-10 7-2 8-3 9-3 101 10-11 11-8 125 131 13-8 14-4 14-11
13.7 0.05 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.62 0.71 0.80
5-5 6-7 7.8 87 94 101 10-10 11-6 121 12-8 13-3 13-9
2x8 16.0 0.04 0.08 0.13 0.18 0.23 0.29 0.36 0.43 0.50 0.58 0.66 0.74
4-11 6-1 7-0 7-10 87 9.3 9-10 10-6 11-0 11.7 121 127
19.2 0.04 0.08 0.12 0.16 0.21 0.27 0.33 0.39 0.46 0.53 0.60 0.68
4.5 55 6-3 7-0 7-8 8-3 8-10 94 9-10 10-4 10-10 11-3
24.0 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.35 0.41 0.47 054" 0.61
8-0 9-9 113 127 139 14-11 15-11 16-11 17-10 188 19-6 20-4
12.0 0.05 0.09 0.15 0.20 0.27 0.34 0.41 0.49 0.58 0.67 0.76 0.86
7-5 91 10-6 119 12-1 13-11 14-11 15-10 16-8 17-6 18.3 19.0
13.7 0.05 0.09 0.14 0.19 0.25 0.32 0.39 0.46 0.54 0.62 0.71 0.80
6-11 8.5 99 10-11 1-11 12-11 139 14.8 15-5 16-2 16-11 177
2x10 16.0 0.04 0.08 0.13 0.18 0.23 0.29 0.36 0.43 0.50 0.58 0.66 0.74
6-4 7-8 811 9-11 10-11 119 12-7 134 14-1 149 155 16-1
19.2 0.04 0.08 0.12 0.16 0.21 0.27 0.33 0.39 0.46 0.53 0.60 0.68
5-8 6-11 8-0 8-11 9-9 10-6 113 11-11 12-7 13-2 13-9 14-4
240 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.35 0.41 0.47 0.54 0.61

Note: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shown
below each span.
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TABLE 2105-15 (Continued)

RAFTERS: Spans are measured along the HOW TO USE TABLES: Enter table with
horizontal projection and loads are considered span of rafters (upper figure in each
as applied on the horizontal projection. square). Determine size and spacing

(first column) based on stress grade
(top row) and modulus of elasticity
(lower figure in each square) of
lumber to be used.

Allowable Extreme Fiber Stress in Bending, "Fb" (psi).

RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 2700 3000 (IN} (IN}
8-0 8-3 8-6 89 9-0 9-3 96 9.9 10-0 10-5 1141
0.96 1.06 1.17 .1.28 1.39 1.51 1.63 1.76 1.88 2.15 2.56 12.0
7-5 7-9 8-0 8-3 85 8.8 8-1 9-2 9-4 99 104
0.89 0.99 1.09 1.20 1.30 1.41 1.63 1.64 1.76 2.01 2.40 13.7
6-11 7-2 7.5 7-7 7-10 8.0 8-3 85 8.8 9-0 97 10-1
0.83 0.92 .01 1.1 1.21 1.31 1.41 1.62 1.63 1.86 222 2.60 16.0 2x4
6-4 6-6 6-9 6-11 7-2 74 7-6 79 71 8-3 8.9 9-3
0.76 0.84 0.92 1.0t 1.10 1.20 1.29 1.39 1.49 1.70 2.03 2.37 19.2
5-8 510 6-0 6-3 6-5 6-7 6-9 6-11 71 7-5 7-10 8-3
0.68 0.75 0.83 0.90 0.99 1.07 1.15 1.24 1.33 1.52 1.81 2.12 24.0
12-6 13.0 13-5 13-10 14.2 14-7 15.0 15-4 15-8 16-5 17.5
0.96 1.06 1.17 1.28 1.39 1.51 1.63 1.76 1.88 2.15 2.56 12.0
119 12-2 12:6 12-1 133 13-8 14-0 14-4 14-8 154 16-3
0.89 0.99 1.09 1.20 1.30 1.41 1.53 1.64 1.76 2.01 2.40 13.7
10-10 113 11.7 11-11 124 12-8 13-0 13-3 13-7 142 15-1 15-11
0.83 0.92 1.01 1.11 1.21 1.31 1.41 1.52 1.63 1.86 2.22 2.60 16.0 2x6
9-1 103 10-7 10-11 11-3 116 11-10 12:2 12-5 13-0 139 14-6
0.76 0.84 0.92 1.01 1.10 1.20 1.29 1.39 1.49 1.70 2.03 2.37 19.2
8-10 9-2 9-6 99 10-0 10-4 10-7 10-10 111 11-7 12-4 13-0

0.68 0.75 0.83 0.90 0.99 1.07 1.15 1.24 1.33 1.62 1.81 2.12 240
16-6 171 17-8 18-2 18-9 19-3 19-9 20-3 20-8 21-7 22-1

0.96 1.06 1.17 1.28 1.39 1.51 1.63 1.76 1.88 2.15 2.56 12¢
155 16-0 16-6 17.0 17-6 18- 185 18-11 19-4 20-3 215
0.89 0.99 1.09 1.20 1.30 1.41 1.63 1.64 1.76 2.01 2.40 13.7

14-4 14-10 15.3 15-9 16-3 16-8 171 17-6 17-11 18-9 19-10 20-1
0.83 0.92 1.01 mn .21 1.3 1.41 1.62 1.63 1.86 222 2.60 16.0 2x8

13-1 13-6 13-11 14.5 14-10 15-2 15-7 16-0 16-4 17-1 18-2 191
0.76 0.84 0.92 1.01 1.10 1.20 1.29 1.39 1.49 1.70 2.03 2.37 19.2

11-8 121 12-6 12-10 133 13-7 13-11 14-4 14-8 15-3 16-3 171
0.68 0.75 0.83 0.90 0.99 1.07 1.15 1.24 1.33 152 1.81 2.12 240

21-1 21-10 22-6 233 23-1 24-6 25-2 25-10 26-5 277 29.3

0.96 1.06 1.17 1.28 1.39 1.51 1.63 1.76 1.88 215 2.56 12.0

19-8 20-5 211 219 22-4 22-11 23-7 24-2 24-8 25-10 27-4

0.89 0.99 1.09 1.20 1.30 1.41 1.53 1.64 1.76 2.0 2.40 13.7

18-3 18-11 19-6 201 208 21-3 2110 22-4 22-10 23-11 254 26-8

0.83 092 1.01 n 21 1.31 1.4 1.52 1.63 1.86 222 2.60 16.0 2x10

16-8 17-3 17-10 18-4 18-11 19-5 19-11 20-5 20-10 2110 23-2 24.5
0.76 0.84 0.92 1.01 1.10 1.20 1.29 1.39 1.49 1.70 203 237 19.2
14-11 16-5 15-11 16-5 16-11 17-4 17-10 183 18-8 19-6 20-8 2110
0.68 0.75 0.83 0.90 0.99 1.07 1.15 1.24 1.33 1.52 1.81 2.12 240

Note: The modulus of elasticity, "E", in 1,000,000 pounds per square inch is shewn
' below each span.
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DESIGN CRITERIA:

Strength - 15 lbs, per sq. ft, dead load plus
40 1bs. live load determines
fiber stress.

Deflection - For 40 lbs.

Limited to span in inches divided by 180.

per sq.

TABLE 2105-16

ALLOWABLE SPAN FOR HIGH SLOPE RAFTERS

per sq. ft. live load.

(Heavy Roof Covering)

HOW TO USE TABLES:
with span of rafters (upper figure
in each square).

Slope over 3 in 12 - 40 Lbs. Per Sq. Ft. Live Load

Enter table

Determine size

and spacing (first column) based

on stress grade (top row) and
modulus of elasticity (lower figure

in each square) of lumber to be

used,
Allowable Extreme Fiber Stress in Bending, ““F. " {pst).
RAFTER
SIZE SPACING
(IN) {IN) 200 300 400 500 600 700 800 900 1000 1100 | 1200 1300
2.9 34 310 4.4 4.9 5.1 5.5 5.9 61 6.5 6-8 611
12.0 0.05 0.09 014 0.20 0.26 0.33 0.41 0.49 057 0.66 078 0.84
2.7 31 37 4.0 45 4.9 51 55 5.8 6-0 6-3 66
13.7 0.05 0.09 0.13 0.19 0.25 0.31 0.38 0.46 053 0.61 0.70 0.79
2.4 211 34 3.9 41 4.5 4.9 5.0 5.3 5.6 59 6-0
2x4 16.0 0.04 0.08 0.12 0.17 0.23 0.29 0.35 0.42 0.49 057 065 0.73
2.9 2-8 31 35 39 4.0 4.4 4.7 410 5-1 5-3 5-6
19.2 0.04 0.07 0.1 0.16 0.2 0.26 0.32 0.38 0.45 0.52 0.59 067
111 2.4 2.9 31 3-4 3.7 3-10 4-1 4.4 4.6 4.9 4-11
24.0 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.34 0.40 0.46 053 0.60
4-3 5-3 61 69 7-5 80 87 91 9.7 100 10-6 10-11
12.0 0.05 0.09 0.14 0.20 026 033 0.41 0.49 057 0.66 0.7 0.84
4.0 a1 5.8 6-4 611 7-6 8-0 8-6 8-11 95 910 10-3
13.7 0.05 0.09 0.13 0.19 0.25 0.31 0.38 0.46 053 0.61 0.70 0.79
3-8 4.6 53 510 65 6-11 75 7-10 8.3 88 9.1 9.5
2x6 16.0 0.04 008 0.12 0.17 0.23 029 0.35 0.42 0.49 0.57 065 0.73
35 4.2 4.9 5-4 5-10 G-4 69 7-2 7-7 7-11 83 88
19.2 0.04 0.07 0.11 0.16 0.21 0.26 0.32 0.38 0.45 052 0.59 0.67
30 38 4.3 4.9 5.3 5-8 61 65 69 7-1 7.5 7.9
24.0 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.34 0.40 0.46 053 0.60
58 611 8.0 811 9.9 107 113 12:0 12.7 13.3 13.10 | 145
12.0 0.05 0.09 0.14 0.20 0.26 0.33 0.41 0.49 057 0.66 0.75 0.84
5.3 6-6 7-6 8-4 9.2 9.11 10-7 11:2 1110 | 125 1211 | 136
13.7 005 0.09 013 0.19 0.25 0.31 0.28 0.46 0.53 061 0.70 0.79
4.1 60 611 7-9 86 92 9.9 10-4 1011 | 116 120 126
2x8 16.0 0.04 0.08 0.12 0.17 0.23 029 0.35 0.42 0.49 057 0.65 0.73
4.6 5.6 6.4 71 | 79 8-4 811 96 10-0 106 10-11 | 115
19,2 0.04 0.07 0.1 0.16 0.21 0.26 0.32 0.38 0.45 052 0.59 0.67
4.0 411 5.8 64 611 7-6 8-0 86 811 9.4 9.9 10-2
24.0 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.34 0.40 0.46 053 0.60
7-2 810 102 15 12-6 13:6 14.5 15-3 16-1 16:11 | 178 18-4
120 0.05 0.09 0.14 0.20 0.26 0.33 0.41 0.49 057 0.66 0.75 0.84
69 83 9.6 10-8 18 12:7 136 14.3 15-1 15.10 | 166 17.2
13.7 0.05 0.09 013 0.19 0.25 0.31 0.38 0.46 053 061 0.70 0.79
63 7.8 810 910 1010 | 118 12:6 13-3 1311 | 148 15-3 15.11
2x10 16.0 004 { 008 0.12 017 0.23 0.29 0.35 0.42 0.49 0.57 0.65 073
58 7-0 81 9-0 9.10 108 1.5 121 12.9 13-4 1311 | 146
10.2 0.04 0.07 0.11 01¢ 0.2 0.26 0.32 0.38 0.45 0.52 0.59 067
5.1 6-3 7.2 81 810 9.6 102 10-10 | 115 111 | 126 13-0
24.0 0.04 0.07 0.10 0.14 0.19 0.24 0.29 0.34 0.40 0.46 0.53 0.60
Note: The modulus of elasticity, “E", in 1,000,000 pounds per square inch is shown

below each span.
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