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Historical Development

— Wood light frame construction is
a system of construction that
dates back to the first half of the
19th Century.

— Prior to the 19" C, wood frame
buildings were constructed of
heavy timbers painstakingly .
jointed using mortised and i
tennoned connections and |
pinned hardwood dowels.
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— The use of light frame T
construction accelerated via two
technological developments —
the water-powered saw mill, and
the availability of machine-made
nails.



Platform and Balloon Frame

— Wood light frame construction was the first
uniquely American building system.

* The earliest version of wood light
framing is the balloon frame — a name
derived from the suspicion that its
weakness would cause it to be blown
away like a balloon.

* Qver time, the balloon frame was
modified to suit modern means of
economy and convenience. Today, the
platform frame is the universal standard.

— Balloon Framing: wall studs extend unbroken
from the foundation to the roof.

— Platform Framing: wall studs extend only
from the platform of one level to the bottom
of the one above.

— Platform Framing supplanted Balloon
Framing due to:

» use of shorter, less expensive wood
members;

» allows walls to be constructed
horizontally and then tilted up;

» platform serves as work platform and
permanent floor

« found to be typically convenient, faster,
less expensive.



Basic Framing Elements

« Balloon & Platform Frame
Construction: comprised of
repetitive applications of
dimension lumber (typ. 2x).

— Studs: vertical structural
members forming walls
(typically 2" x 4” or 2" x 67,
16” O.C. or 24" O.C.).

— Joists : horizontal structural
members spanning between
supports (typically stud
walls) forming the floor
structure (typically 2” x 87, 2”
x 10", 2" x 12", 16" O.C. or
24" O.C.).

— Rafters: sloping structural
members forming the roof
(typically 2" x 6”, 2" x 8", 2" x
10”7, 16" O.C. or 24" O.C.).



Wood Fastening Methods

Wood connections are inherently weaker than the members
they connect. Thus, almost all wood connections depend

primarily on the direct bearing of one member on another for
their strength. Basic wood connections include the following:

— Nails —sharpened metal pins driven into wood with a hammer or
nail gun. Typical nail types include:
e Common Nails — used for most structural connections.

+  Box Nails — Thinner nails without as much holding power as common
nails. Used for wood shingle attachment.

*  Finish Nails — Thin nails with small heads used to attach finish millwork.

— Wood Screws —inserted into drilled holes and turned into place.
Unlike nails screws are easily backed out and reinserted if
required.

— Bolts —used in heavy framing. Bolts are used with flat metal disks
called washers. They are inserted into predrilled holes and
tightened to distribute compressive force through connected
members.

— Toothed Plates — Toothed plates are plates with a large number of
built-in nails. They are most often used in factory-produced
lightweight roof and floor trusses. They act as metal splice plates.

— Sheet Metal Framing Devices — Strap, hanger, and angle
connections made of sheet metal that allow adjacent members to
connect without cutting or notching.

— Adhesives — Adhesives are wood glues used primarily in
laminated wood products and cabinetry.

As a general rule, the more invisible the wood joint, the more
expensive it is to construct. Common wood joints include: Lap
|joints, Miter Joints, Butt Joints, Rabbet Joints, Shoulder
Joints, Shiplap Joints, and Tongue and Groove Joints.




Foundations for Light Frame Structures

» Typical foundations types include:
— Concrete

— Concrete Masonry Units (CMU).

— Treated Plywood

* In all cases, footings must:

— Bear on properly drained soil
appropriate for the load to be
carried.

— Be insulated and dampproofed
where conditions dictate.



Ground Floor Framing

Light Frame Floor Framing consists of :

— Sill Plate —the wood member upon which the floor joists sit. The sill plate is bolted to the foundation wall. It is normally
preservative treated.

— Band Joist or Rim Joist—joists that cap the edge or perimeter of the floor joists. The band joists sit on the sill plate.

— Joists — Horizontal structural members typically of 2 X or composite lumber placed 12, 16, or 24” on center.
— Posts — Wood or steel vertical members used to support wood girders or steel beams.

— Girders — Horizontal wood or steel member that is used to help carry the weight of the joists. Girders can be used to
support joists in mid-span or where joists are spliced.

— Subflooring — sheet material laid on the joists to create the floor platform and to serve as the underlay for finished flooring.
Subflooring can be composed of plywood, oriented strand board, particle board, or wood boards.



Wall Framing

Wall framing must:

provide adequate strength to support live and dead
loads.

properly receive finish materials, insulation and
weather protection.

must allow for the installation of doors and windows.
be economical.

Typlcal light frame wall framing includes:

Studs — Vertical framing members normally
composed of 2 x 4 or 2 x 6 lumber spaced 16 or 24"
on center.

Top Plate — the uppermost horizontal member in the
wall construction. On exterior walls it is composed of
two 2x members. At interior walls, often only one 2 x
is required.

Sole Plate —the bottom plate of the wallcomposed of
one 2x member.

Sill — a horizontal 2 x member that interrupts the
joists to allow for an opening in the wall.

Header — A header is the spanning member above a
window or door opening that serves as a beam to
carry the weight of the wall above the opening.
Headers are normally composed of two 2 x
members, usually 2 x 6, or 2 x 8, sandwiched around
a ¥2" plywood spacer.

Cripple Studs — Cripple studs are studs that are
shorter than full length studs because they are
interrupted by a sill or header.

Blocking — short pieces of dimension lumber used
for firestopping, joist bracing, and nailing backup.

Sheathing —permanent bracing material made of
rigid panels such as plywood or OSB are applied to
the exterior face of the studs. Building paper is
normall?/ attached to the sheathing beneath the finish
material.



Second Floor Framing

« Second floor framing is
similar to ground floor
framing except:

— Instead of a sill plate,
the second floor
platform sits directly on
the top of the wall
construction on the top

plate.

 Because the underside of
the joists will almost
always receive a finish
material at the second
floor platform, provisions
must be made for the
ceiling material at the end
walls.



Roof Framing

The roof and ceiling assembly in light wood frame
construction must:

Resist imposed dead, live, and diaphragm loads,
Weathertightness

Fire resistance

Ability to receive finish materials

Accommodation of mechanical and HVAC
systems,

Cost.

Typical light frame roofing include the following
elements:

Ceiling Joists — Joists located above the wall
framing and beneath the rafters. Ceiling joists are
used to support the ceiling finish and to tie the
rafters together and resist their outward thrust.

Rafters —sloped roof beams typically of 2 x
lumber spaced 16” or 24” O.C. Rafter slope is
expressed as rise over run, meaning the height
difference over a given dimension. Rafters cut to
sit on the wall called a birdsmouth.

Ridge Board —the wood member that connects
and levels the tops of the rafters.

Ridge Beam —a structural wood ridge board
beam used at the peak of the roof to support the
rafters where ceiling joists are not used.

Collar Ties —wood members used to connect
opposing rafters in steep roofs where extra
structural stability is required.

Roof Sheathing — Usually lumber, plywood, or
oriented strand board used to tie the rafters
together and to receive the finish roofing material.




Light Truss Roof Framing

e Truss Assemblies:

— Trusses are shop
fabricated under controlled
conditions to assure
guality, integrity, and
structural stability.

— Light wood-framed trusses:
typically composed of
triangulated structural
members typically joined
with toothed plates.

— Heavy Trusses: typically
composed of triangulated
laminated wood or sawn
heavy timber members
joined with steel plates and
bolts .



Light Wood Framing — System Evaluation

Advantages

Typically most cost effective for residential and small commercial buildings
System materials readily available

Supported by codes and known building practices

Uses renewable material

Easily adapts to widely varying designs and site/environmental conditions
Uses readily available and relatively low skilled labor

Components relatively small, lightweight, worked in the field with small tools
Lightweight — requires minimum foundations

Redundancy/strength through repetitive members

Disadvantages

Limited by codes: building size, height and use

Requires extra measures to achieve fire-resistance

Susceptible to material degradation from insects and moisture
Limited life span without proper detailing and maintenance

Requires extra measures to achieve earthquake and wind resistance

May be perceived as “cheap” or insubstantial



