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Pole-Frame Construction
By LeRoy W. Bonnicksen, R. D. Graham, and M. G. Huber*

Pole-frame construction is not new. It was used many years ago by cutting the poles from
nearby wood lots and placing them into the ground without using any preservative treatment on
the wood. These buildings did not last very long, however, because the poles soon rotted
away, and the ones that didn't rot settled unevenly into the ground. Now with the use of pressure-
treated poles, which will last from 35 to 50 years, and the use of extra footings, these former
difficulties have been prevented. Pole-frame construction is a rigid-pillar type of construction.

Why pole-frame construction

Pole-frame construction has the following advantages:
1. No scaffolding and forms are required during construction.
2. It is economical both in original cost and annual maintenance cost.
3. It is easy to construct with unskilled labor.
4. Low amount of labor is required for construction.
5. It can be used in many building shapes and sizes.
6. Pole-frame buildings are flexible and can meet the requirements of changes in

farming.
7. Expensive two-story construction is avoided.

How to use these detail plans

Many sizes and shapes of buildings can be made by following this procedure:
1. Determine the shape and size of the building.
2. Determine the span and spacing of the rafters. The span is the lateral

horizontal distance between poles and the space is the longitudinal (lengthwise)
distance between poles.

3. From Figure 1, determine the cross-sectional type of building.
4. From the table in Figure 2, determine the size of the rafters and purlins.
5. From Figure 2, determine the height and slope of the roof and the type of roof-

ing material to be used.
6. From Figures 3 or 4, determine the type of rafter attachments to the poles.
7. From Figure 5, determine the depth of the pole and the type and size of footing

to be used.
8. From Figure 6, determine the attachment and spacing of wall girts.
9. From Figure 7, determine the type of cornice construction.

Size of pole to use

A pole size of 5 to 6 inches top diameter is adequate for the construction of the building
shown in the plans in this publication.

*Bonnjcken is Assistant Professor of Agricultural Engineering, Graham is in charge of
wood preservation studies in the Oregon Forest Products Laboratory, and Huber is Extension
Agricultural Engineer, Oregon State College.
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Use treated poles
2

The heartwood of certain trees, including the cedars, the junipers, black locust, Osage
orange, redwood, and yew, is naturally durable due to the chemicals it contains. The sapwood
of virtually all trees and the heartwood of many of our more abundant trees are not durable when
used in contact with the ground or with other sources of moisture. Moisture favors the develop-
ment of wood-destroying fungi and insects. Under such conditions, attack by these organisms
can either be prevented or retarded by treating the wood with poisonous or repellent chemicals.

Preservatives

Creosote, creosote-petroleum solution, Chemonite, copper naphthenate, and pentachioro-
phenol are among the preservatives that have been approved by the American Wood Preservers'
Association. To be effective over a long period of time these preservatives must penetrate
the wood for a sufficient depth and in a sufficient volume. Since it is either virtually Impossible
or economically infeasible to completely penetrate the wood, the treatment is limited to an
outer, continuous zone of treated wood at least 1/2 inch or more in depth.

Cire of treated wood

For long service, it is important that this treated zone remain unbroken, particularly in
that portion of the wood in contact with a source of moisture. If it is necessary to cut through
the treated zone, the exposed untreated wood should be swabbed heavily with a preservative.

Precautions in buying preservatives or treated wood

Preservatives or treated wood should be purchased from a reputable dealer or plant. This
is the buyerts best guarantee that the material will meet established specifications. Most
preservatives can be purchased locally. Considerable savings can be effected by obtaining
concentrated solutions that can be diluted with suitable solvents as needed. The manufacturers
of these preservatives can supply information on their use.

Treated wood is generally obtainable only from the treating plant. Unnecessary expenses
and delays can be avoided by consulting the plant superintendent or his representative prior
to ordering.

Treatment methods

Pressure processes employed by commercial plants provide the greatest assurance that
the wood is adequately treated. Cedar poles, however, are treated commercially by the
nonpressure hot-cold bath method. The ground line zone of these poles is incised (perforated
with small openings) prior to treatment to insure adequate penetration in the sapwood.

Nonpressure processes provide less assurance, for much depends on the care with which
the wood is prepared for treatment and the manner in which it is treated. The hot-cold bath,
soaking, and diffusion processes are applicable to home use. Selected references on treating
methods are listed on page 5.

Need for footings

Many of the early pole-frame buildings settled unevenly into the ground because the poles
did not have sufficient bearing area on the soil. This disadvantage can be overcome if a foot-
ing Is placed under the butt end of the pole. In Figure 5 we see three types of footings. The
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first one, where no footing is used, can be used only In hard soils such as coarse gravel and
hard pan. The best type of footing is made by filling the bottom of the hole with a 6-inch layer
of concrete. If concrete is unavailable, a brush- or soak-treated log end or a 3-inch treated
timber can be used underneath the butt end of the pole. In placing the already formed footing
in the hole, however, the hole must be flat on the bottom and free of any loose dirt. The concrete
footing can be formed into any shape. In most cases, the size of the hole necessary to properly
set a pole is sufficient in size for the concrete footing.

The rule of thumb for determining the approximate footing area per pole (except in soft
soils) is to use 1 square Inch of footing area per square foot of roofing area supported by the
pole.

Pier foundations should not be used

Substituting a pier foundation on which a pole or post is placed is not rigid-pillar construc-
tion. The pole must be placed in the ground at least 3 1/2 feet or more to constitute rigid-
pillar construction. Placing of the pole in the ground gives it its rigid, or braced, effect.
Placing a pole on a pier above the ground is a hinged effect and is not rigid. In this latter case,
additional bracing is needed in the superstructure to give the building proper bracing. The
plan shown herein is not adequately braced for use on pier foundations.

Joints--the weakest point in a building

Usually the weakest point in a pole-frame structure is where two or more timbers are
joined. The connection of the rafters to the poles Is the most important joint because the roof
load is concentrated at these points. Nails alone are not sufficient to carry the load in this
joint. One or more bolts should be used, as shown in Figures 3 and 4. A bearing plate also
helps support the load on the rafters. The bearing plate also must be attached securely to the
pole by the use of bolts. Nails can be used to supplement the bolts, but care should be taken
that they do not cause splitting. Predrilling holes for the nails prevents splitting, and if just
a little undersize, the nails hold better than if no holes are predrilled. The use of a deformed-
shank nail will add greatly to its strength. The use of a patent timber connector, in conjunc-
tion with the bolt between the adaptor or bearing plate and the pole, would add considerable
strength to the joint. The braces can be nailed or bolted, with the bolted joint being stronger.
The use of glue in conjunction with the nails would greatly add to the strength of the braces.

Joining purlins to the rafters is also important. This joint must resist the wind uplift of
the roof. This uplift load due to wind forces can be as great as the design load--which Is 30
pounds per square foot. Figure 2 shows how a 2 x 6 tie between the rafters is used to hold
down purlins. In this joint all nails act in shear. For 2 x 6 purlins, the 2 x 6 tie is preferred
because it also prevents the purlin from tipping. For 2 x 4 purlins, the 2 x 6 tie is very good;
however, there are two other types of joints which could be used. The first one is shown over
the center pole In Figure 2. This is a 2 x 4 which is nailed flat to the rafters and the 2 x 4
purlin nailed to it. The other type joint is a 60-penny spike, driven vertically through the 2 x 4
purlin, through a predrilled hole. In both these cases It is highly desirable that a deformed-
shank nail should be used to increase the withdrawal resistance of the nail.

The fastening of the wall girts to the poles is also an important joint. FIgure 6 shows three
methods of fastening the wall girts, with the butt type of joint not recommended. The lapped
joint, which uses longer girts, or the girt which is continuous across the pole and spliced
one quarter of the way between poles are preferred because they are much stronger than the
butt-type joint. Here again, the use of the deformed-shank nail will greatly add to the strength
of the joint.
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Bracing

The bracing indicated in the plan is considered adequate for rigid-pillar construction.

Erection

1. Lay out the building. The outline of the building should be layed out and markers placed
where poles are to be set in the ground.

2. Dig holes where the stakes are located. The best means of digging holes is with
powered augers. Most poles require holes of 12 to 16 inches in diameter, so larger-
type digging machines are preferable. Usually, farm post-hole machines are not big
enough, but the holes can be finished with hand tools. Some power and telephone
companies will dig the holes for the farmer for a nominal charge.

3. Place the footing. The bottom of the hole should be scraped clean and be smooth and
level. Several types of footings may be used--concrete, log, or timber. The bottom
of the hole should be level and clean, especially when a log or treated timber footing
is to be placed.

4. Place and plumb the poles. The straightest poles should be used at the corners and
plumbed, placing only surface dfrt in the hole to hold the pole plumb. It might be
desirable to use braces on the corner post to make doubly sure that they do not shift
during construction. This should be the only temporary bracing required during the
complete construction of the building. The outward sides of the poles are then lined
up at the ground line, which can be done by using a chalk line. The same procedure
can be followed at the top, stretching a chalk line between the corner poles. Any
poles that are slightly crooked can be turned so that the straight side is on the wall
side. The poles to which walls are attached can be plumbed by placing a straight-
edge, such as a 2 x 4, on the wall side and then plumbing it with a carpenter's level.
This makes the wall side vertical. The corner poles, which should be vertical on the
end and wall side, can be plumbed by the same method in both directions. The inside
poles can be made vertical by plumbing with the bubble off the vertical line the same
amount on either side.

5. Install bearing plates. They can be temporarily nailed at the proper height. They are
the short pieces of 2 x 6's that are nailed on poles to help support the rafter. The
rafters are then put in place and nailed. The holes are then drilled for the bolts, and
the bolts put in place.

If the pole holes are loosely filled with dirt and if any shifting is necessary in
order to obtain the proper distance and spacing between poles, this can be accomplished
easily. The braces then can be added, which will make the structure rigid and keep
everything in line. The top wall girt, on which the siding is nailed, can be placed so
that with the bracing, rafters, and wall girt, everything is held to the proper spacing.

6. Add purlins next, then the roofing.

7. Put on the remaining wall girts, splatter boards, and siding material.

8. Add cornices and other finishing touches.
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Selected List of References
on the

Preservative Treatment of Wood

Preservative Treatment of Fence Posts and Farm Timbers, Farmers'
Bulletin No. 2049, U. S. Forest Products Laboratory, Madison 5,
Wisconsin

Wood Preservatives, No. R149, U. S. Forest Products Laboratory

Methods of Applying Wood Preservatives, No. 154, U. S. Forest Products
Laboratory

The Preservative Treatment of Various Species Proposed for Poles and
Cross Arms, No. R1628, U. S. Forest Products Laboratory

The Soaking Method for the Preservative Treatment of Fence Posts,
Information Circular 4, Oregon Forest Products Laboratory, 17th
& May Streets, Corvallis, Oregon

Cold-soak Wood Preservation, Extension Bulletin No. 187, Extension
Service, University of Idaho, Moscow, Idaho

The Salt Treatment for Green Posts, Extension Circular 556, ExtensIon
Service, Oregon State College, Corvallis, Oregon

Tire-Tube Method of Fence Post Treatment, No. R1158, U. S. Forest
Products Laboratory

Service Life of Treated and Untreated Fence Posts, Annual Progress
Report, Oregon Forest Products Laboratory

NOTE: All publications can be obtained free of charge from the sources
indicated.
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