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Material to be covered

Overview 2003 IRC structural
requirements

Basic design of rafters, rafter ties,
ceiling joists, floor joists, girders, beams

 Gravity loads

How to evaluate residential framing
design for code compliance
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Who’s the structural designer?

Not the code official!!!
What we do:
 R104.1 – enforce the provisions of this code
 R104.2 – receive applications, review construction

documents, and issue permits
 R104.11 – approve alternative materials, designs

& methods of construction
 R105.3.1 – examine construction documents
 R106.3 – examine construction documents for

code compliance
 R109.1.4 – inspection of framing

We check what someone else designs

Who’s the structural designer?

Most IRC projects are exempt from requiring a
licensed architect
 CGS Sec. 20-298. Exempted activities.

 (2) the construction or alteration of a residential building to
provide dwelling space for not more than two families, or of
a private garage or other accessory building intended for use
with such residential building, or of any farm building or
structure for agricultural use

 (8) the making of plans and specifications for or supervising
the erection of any building, any building addition or any
alteration to an existing building, where the building, including
any addition, contains less than 5,000 square feet total
area…exterior dimensions of the outside walls of the building
and shall include all occupiable floors or levels
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Who’s the structural designer?

Who’s the structural designer?

Engineer
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Loads – Code Requirements

Load Path
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Loads - Types

Dead Loads

Live Loads

Roof Loads

Snow Loads

Uniform Loads
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Dead Loads
Definition

If you can’t move it, it’s dead load.

Weights of materials not in code

Load tables in code assume some basic
dead loads

Framing has to carry itself

Dead Loads

Commentary for definition
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Dead Loads

Commentary for
R301.4

Dead Loads



8

Dead Loads

Dead Loads
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Live Loads

Definition

Live Loads

Commentary
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Live Loads in IRC

Roof Load = Snow Load in CT
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Deflection

Deflection
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Framing Members

Framing Members
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Framing Members

Joists
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Joists – Sleeping areas

Joists – Sleeping areas

What are the “sleeping areas” for 30 PDF LL?
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Joists – Species & grade

Excerpt from supplier’s website:
 {Company} stocks dimensional framing

lumber exclusively in Douglas fir, the
strongest and most stable species on the
market. The quality of this lumber is #2 or
better, making {Company} the top choice
for dependable framing lumber.

 Green Douglas Fir • #2 & Better • Premium
Quality

Joists – Species & grade
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Joists – Species & grade

What is Douglas Fir – Larch on span tables?
 “Douglas Fir lumber products are identified by region.

Products from trees growing west of the Cascade Crest to
the Pacific Ocean, the most abundant region for Douglas Fir,
are simply identified as "DF" on the grade stamp. East of the
Cascades, Western Larch grows intermixed with Douglas Fir.
The two species are often kept separate in appearance
grade products but are combined in Dimension products and
marketed as "DF-L". Because Douglas Fir and Western
Larch share nearly identical structural characteristics
and physical working properties, the two species are
interchangeable in Dimension products.” [copied from
WWPA website]

Joists – Species & grade

What is Hem-Fir on span tables?
 “Hem-Fir is a species combination of Western Hemlock and

five of the True Firs: California Red Fir, Grand Fir , Noble Fir
, Pacific Silver Fir , and White Fir. While Western Hemlock
and the True Firs are sometimes marketed separately in
products graded for appearance, these species share
similar design values making products graded for
structural applications interchangeable. The Hem-Fir
species combination is one of the most important in the
Western region, second only to the Douglas Fir-Larch
species group in terms of abundance, production volumes,
strength, and versatility in end use.” [copied from WWPA
website]
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Joists – Species & grade
SPIB Issues New Design Values
Effective June 1, 2012
for Only No.2 and Lower Grades
2"-4" thick and 2"-4" wide

January 31, 2012

The Southern Pine Inspection Bureau (SPIB) has issued Supplement No. 9 to SPIB’s
2002 Standard Grading Rules for Southern Pine Lumber providing new designvalues
effective June 1, 2012. The only design values that will change on June 1 apply to
visually graded Southern Pine and Mixed Southern Pine sized 2” to 4” wide and 2”
to 4” thick (2x2s through 4x4s) in No.2 and lower grades (No.2, No.3, Stud,
Construction, Standard and Utility). New design values for No.2 Dense and No.2
NonDense, pending approval by the Board of Review of the American Lumber
Standard Committee (ALSC), will also become effective June 1, 2012.

Design values for all other grades and sizes of visually graded Southern Pine remain
the same, pending results of testing scheduled for completion later in 2012.

NOTE: The design value pages on this website are updated as new information
becomes available. Check frequently for updates. [www.southernpine.com]

Joists – Species & grade

Spruce-pine-fir refers to Canadian woods of similar
characteristics that have been grouped for production
and marketing. SPF species have moderate strength,
are worked easily, take paint readily, and hold nails
well. They are white to pale yellow in color. There
are two types of SPF woods:

 Eastern Canada (Saskatchewan and east), comprising
timber from the Red Spruce, Black Spruce, Jack Pine,
and Balsam Fir species.

 Western Canada (British Columbia and Alberta),
comprising timber from the White Spruce, Engelmann
Spruce, Lodgepole Pine, and Alpine fir, species.
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Joists – Dead Load 20/10/?

Joists – Dead load

Granite countertops

 ¾” = 13 PSF

 1-1/4” = 18-20 PSF

 2” = 30 PSF
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Joists – Dead load

Tub – 450 LBS

Water – 420 LBS

DL – 109 PSF

Joists – Living areas
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I-Joists

I-Joists
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I-Joists

Commentary

Floor cantilevers
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Floor cantilevers

Joists under bearing partitions
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Joists under bearing partitions

Girders / Headers / Beams
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Girders

Exterior Girders & Headers
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Girders

Interior Girders & Headers
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Girders

Ceiling joists
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Ceiling Joists

Ceiling Joists
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Rafters

Rafters – Dead Load

Roofing shingles 2.0*

½” sheathing 1.6

2x10@16”oc rafters 6.0

Total dead load = 9.6 PSF

* Architectural laminated roofing shingles
can run up to 4.8 PSF
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Rafters

Rafters
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Rafters – adjust for ceiling hgt

Rafters – adjust for ceiling hgt
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Hip / Valley Rafters

Hip Rafters
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Valley Rafters

Questions?

Milton Gregory Grew, AIA
 Licensed Architect

 Building Official

 Codes Consultant

 T: 203-263-0292 C: 203-217-1074

 Email: mggrew@grewdesign.com

 www.ctbuildingcodes.com


