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Advantages of Light Wood Framing.

1) Flexible because it can take almost any shape, and easily accommodates the MPE 
(mechanical, plumbing and electrical) utilities as the HVAC;

2) Easily constructed with minimal use of tools and equipment;
3) Still economical, and can compete with “ factory” housing;

Disadvantages.

1) Wood burns rapidly;
2) Wood decays if exposed to moisture;
3)Wood changes volume with moisture changes;  
4 A wood structural framing is unattractive and must be covered.

History.

Prior to mid-1800s, most houses were timber frame, or timber with masonry or stone. 
Lumber was plentiful and many craftsmen were available.

By the late 1800’s, the light wood framing used nails and other metal connectors, which 
greatly simplified the skills needed to build houses. The earliest version of light wood 
framing was the “balloon framing” system.



The Balloon Wood Framing System.

The balloon system was the first standardized all light 
wood framing system developed in the US during the 
late 1880’s. It was quickly copied throughout the nation.

It employed for full height studs, which meant that the 
studs were very long (from the ground to the roof). It 
was much cheaper than the traditional timber houses.

The balloon method had the disadvantages that (1) the 
full length studs were difficult to handle, (2) the 2nd 
floor platform was hung from the studs, which could 
easily overstress the studs, and (3) the houses did not 
have a natural fire-stop.



The Platform Wood Frame System.

This system evolved fro the balloon frame, by 
eliminating its major disadvantages. It became 
increasingly popular during early 1900’s.

The advantages of this new framing are, (1) the pieces 
are shorter and easy to handle, almost entirely made up 
of 2” thick lumber, (2) the framing generates an 
automatic fire-stop, (3) each level serves as a 
structurally stable working platform for the next level, 
and (4) the connections are nailed.

On the other hand, this platform frame system has the 
disadvantage that it is more sensitive to vertical 
shrinkage.



The Design Sequence for a Platform Framed House.

1) Plan the basic layout of the desired building;
2) Incorporate the Owner’s preference and establish a budget; 
3) Incorporate all Codes, Zoning and other legal requirements;
4) Establish the drawing standards; 
5) Design the foundations;
6) Prepare framing plans (identifies and locates all framing members);
7) Prepare architectural floor plans (shows locations, dimensions, walls, etc);
8) Show all exterior elevations (details, openings, heights, finishes, etc.);
9) Show all interior elevations and sections (construction details, finishes, etc.);
10) Plans for HVAC and MEP (heating ventilation air conditioning, mechanical electrical 

and plumbing).
11) Review with:

a) the Owner,
b) the bank,
c) relevant town, city and county agencies for permits;

12) Incorporate recommended changes and improvements;
13) Resubmit and obtain all approvals;
14) Select contractor and sub-contractors;
15) Assist in inspections, RFI (request for information) and clarifications.



1) Prepare a level site and then (2) the survey lays out the building’s corners.



3) Set up the batter boards to locate the buildings outline.



4) From the corners, lay out the building’s outline on the prepared site.

Set up the corner  stakes from the survey 
plan. Offset the building’s corner ’s 
through the use of batter  boards (shown 
above). The outline of the house is 
marked with str ings attached to nails on 
the batter  board.

Notice the two str ings attached to the 
nails on the batter  boards, and the outline 
of the foundation marked with blue paint 
on the ground.



5) Elevations are controlled with this type of laser .



6) Excavation for  a continuous footing is commenced. Note the sensor  for  elevation.



7) Under-ground utilities are laid out.



Plumbing stub-outs.





Compacted granular  sub-base

8) Plastic sheets for  vapor barr ier .



9) Cast slabs.

Load from partitions

Thickened slab-on-grade

Vapor barrier

Compacted sub-grade



10) Foundation reinforced concrete slabs are cast and basement walls are erected.



A slab-on-grade and a retention (basement) wall.



A typical foundation wall:

Anchor on walls sill,

Water-proofing,

RC or CMU wall, (means reinforced 
concrete or concrete masonry units),

Drainage provided by a gravel bed or a 
geotextile fabric,

Drainage pipe goes to a sump with a 
pump,

Slab-on-grade,

Vapor barrier plastic membrane,

Shear key,

Compacted sub-grade.



Foundation Insulation.

For houses without a basement, insulate 
the crawl space by attaching the batts to 
the platform flooring, or to the ground 
vapor barrier.

Insulate the exterior wall and the interior 
space within the wall either between 
studs or with CMUs.



11) Erect the floor of the Platform Frame.

Tie to foundations, framing and sheathing (plywood) the floor.



Attachment to the Foundation.

The choice of the sill material must be of 
a creosote treated wood, to prevent 
moisture and insect decay. For that reason 
it needs a termite shield

The sill plate (usually a 2”x8” board) will 
be attached to the basement wall through 
anchor bolts or expansion bolts. If the 
house is located in a zone of high winds 
or seismic loads, the bolts need to be 
specially designed.

Anchor  bolt



12) Floor Framing Material: 2” boards.



12) Floor Framing Material: I -beams.



12) Floor Framing Material: Steel, wood or combination of the two trusses.



Floor Framing: Spacing and Splicing.

Factors Influencing Joist Spacing:

- Floor loading (minimums in Code) and span length; 
- The strength of the joist material used;
- Sheathing’s strength and size (usually 4” x 8’ );
- Designed to “xx inches o-c” (or “xx inches on center” )

typically 16” o-c (with options as 12” or 24” ).

Splicing:

a) In - line with metal straps or
b) Lapped.



Floor Framing Bridging.

A metal joist hanger

Bridging, usually wood or metal, is provided 
to improve rigidity and keep the joists 
straight; they also serve in re-distributing the 
loads. Most codes require bridging to be > 
2”x12” .



13) Framing the first floor walls.

Layout:
Mark off the stud spacing (typically 16” o-c).
Mark off all the openings (doors and windows).

Wall Framing:
Build in place (typically, laying flat on the floor, or platform, and then tilt-up).

Install Wall Sheathing:



A slab-on-grade with the first floor  framing being erected.



Framing the first floor. 2” x4” studs

header

2” x4” sole plate

sheathing
top plate - often doubled



Wall Framing Layout, Member Size and Spacing.

-Loads: vertical and lateral.

Floor Loads, number of Stories, roof Loads, wind, earthquakes.
Minimum  - Code Requirements

-Attachment of exterior and interior finishes.

- Location of opening: doors and windows.

Insulation requirements (may elect to use a deeper framing to accommodate thicker 
insulation).

Headers

Sizing depends on load, the span length, material used and codes.
Most common materials used are 2” boards, or laminated, composite, or metal stud.



Tr iple patio doors framed with two 2” x12” boards.



The framing of the walls are built on the platform and tilted-up, or  built one at a time.



A double top plate is used as a support for the joists and to tie the framing together.



Double top plate

Header suppor ts

Double header



Corner  Framing



Sole Plate Anchorage



Wall Sheathing.

Wall sheathing provides the structural rigidity that would normally be provided by diagonal 
bracing. The most commonly used material is OSB or plywood. The insulation sheathing 
does not count as structural.



The purpose of sheathing is to join together the joists, headersand corners into a structural 
rigid box. Sheathing resists uplift from wind, racking from lateral forces and provides a 
surface for a finishing exterior and interior material.



A finished structural shell.



Continued building sequence: 2nd story platform and 2nd story walls.

This procedure is identical as the 1st floor platform and walls, but includes stairs and HVAC 
closets, etc.

Continued building sequence: attic floor and roof.  Roof profiles.

There are two choices for the contractor: build in place or prefabricated trusses. The trusses 
will be built with the required pitch, usually expressed as a ratio of 12. For example, a 
relatively flat pitch would be 3/12 (rise/run), in other words, a rise of 3” for every 12”
horizontal span. Luxury homes tend to have much higher pitches, such as 8/12 to 12/12.

A Flat roof

A single pitch
A hip roof

A gable roof



Ridge board

Rafters

An example of a built-in-place roof.



Collar  ties



Lookouts

Gable framing



An example of prefabr icated roof trusses:



These prefabricated roof trusses are delivered to the job site in prepared bundles ready for 
erection. Notice that each bundle has the same shapes, with an assembly number.



These are multiple section trusses that require great care in assembly. 



Plywood sheathing is nailed to the prefabr icated roof trusses.



Sheathing clips



A roof gable.



Roofing felt has been placed, and on top, asphalt shingles are being glued in place.



The external siding has been installed.















Flat slabs in flood prone areas, such 
as Flor ida and other  Gulf-coast 
states are typically prone to 
moisture and termites.

The ideal solution is a crawlspace 
with drainable and well compacted 
granular  soils, capped with a 
concrete slab.



If the local area lacks L-blocks, 
the contractor can cut a 
standard block to create a slab 
form, as shown at left.

Notice the horizontal 
reinforcing.



In states where termites are 
common, every core of each 
block should be fully grouted.




