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"lkfon• and after'' photos of a pole-frame b:nn. The owut•r did his 
own worl-, u:;ed local material. The structure i!> 52 by 10-t fet•t and is 
used as a combination hay shelt(•r aud loafing slwd. Note that the door 
and walls arc high enough to allow use of a tractor inside for piliug hay 
and removing manu re'. Site of the barn is a ris<• of ground which pro
vides good drainage. The south side of this building can bC' left open 
for a loafing or feeding shed with room for hay or bedding stora~e in 
the taller section. Such storage is a II{'C:cssity for t'fficient hau<llin~ of 
feeds and bedding. 

Today's farmer is often looking for the building he can build with 
his own tools at a cost he can afford. He is demanding that such a 
building sa\'C him time, travel, and energy in his chores. Pole structures 
are often the answer to his needs. They require approximately one-half 
the labor and materials of the convc·ntional sh·uc ture. The building cost 
is usually about $1 per square foot ck•pending on the size :1nd location. 
Treated poles soh'c tlw foundation problem. 



Pole Frame Construction 
for 

Idaho Farm Buildings 
J. E. DI'\ON AND J. \V. ~ I ARTL"" 

A pole-frame building for half the cost of a similar one of 
conventional construction is entirely possible. This bulletin ~ivcs 
construction procedures, t·ccommendations, and plans for such a 
building. 

Location of Buildings 

L ocate the huildiu~ o11 a nearly level, wcll-drainC'd site. f\lakt· it fit 
com•t•niently "ilh other lmildin~s in the farmstead plan. A ground slope 
of about J percent is ~ood. 

If the structtm• is to be used as a loafing shed or machine shed, 
locatc it so the opc•n side faces south and is protected from the prevail
ing wind. 

Layout 
Onct• the site is dC'cickd upon, set up batter board!> and string lines 

to rcprcsc•nt the outline of the building as shown in Figure l. Sq11are 
the comers by laying nul any right triangle whose sides arc in the 
proportion of 3, I, 5. This can he 3 feel on nne side, -t fc>el on the othl'l', 
and 5 feet on til<' hypotenuse o•· long side of the triangle. Any multiple• 
of these figmcs will do so long as th<.> triangle is laid out tlw same way. 
1t m<lY he• 6, 8, 10 as in Fi~ure J, corner A. It could be 9, J 2, L5; 12, 
16, 20, etc. 

Most huildl'rs spac·c thl'ir poles 12 to 15 fct•l apart. ~ l easmt'mcnts 
are made from tlw outside of each corner pole to the center of the next 
pole as indicated in Figure l. Sp<lcings <ue then determined from the 
center of each pole to thc center of the next. The proposed pole loca
tions arc marked hy measuring in from the outside wall a distance equal 
to half the diamct<'l' of the l ar~e end of the pole and driving a stake as 
indicated by "h'' and "d" in Figure l. (See Appendix l on page J() of 
this bulletin for a typical plan layout using 15-foot pole spacings.) 

•A~istant A~tricultural Enginc4.'r ond All:riculturol Enginl'Cr, respectively, Idaho ,\ gricnltuml 
Experiml'nl Stnlion. 
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Figure I.-How to Jay ou~ the site for a pole frame building. 

Holes 
The depth tht' poles an' set into the ground depends upon the.• wind 

forces and rigidity nced<'d in the building. For most pole-frame build
ings the needed depth of the pole hole is shown in Table l. This table 
is limit<'d to huilclinp;s with pole spacings of 1'5 feet or less. 

Table 1. Depth of pole hole 

Total 110le length 

15 feet or less 
16-20 feet 
21-25 feet 
26-30 teet 

•For soft soils make the hole 1:: 

Ordinary and 
grM•clly soils* 

4 feet 
4 1 ~ feet 
5 feet 
5 ':: feet 

foot deeper . 

.\ lake the holes 6 or 8 inches greater in diameter than the butt of 
the pole. The extra space around the pole is necessary to allow t:unpinp; 
of the fill after the plates and rafters are fastened in place. 

Finn packing or tamping at final setting is essential for longtime 
stability of the building. For extra stability some engineers rC'commend 
a gravel or concrNc backfill. 

The pole fooling is most easily prepared hy placing gravel at the 
bottom of the hole. For a stable foo ting the bottom of the hole should 
be abou t 20 inches in diameter. Jf this is larger than necclr•d to S<'t the 
pole, the hole can he widened at the bottom. Gravel 10 inclws cl<'cp 
provides u good footing. Concrete may be substituted for the gravel if 
desired. For either case, the footing thickness must be added to the hole 
depth specified in Table 1. Where the soil is soft, such as in wet clay, 
it is advisable to make the gravel or concrete footing about 30 inches in 
diameter and 15 inches thick. 
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Figure 2.-A method of aligning the poles. 

Pressure or hot and cold bath h·eated poles are best and should be 
used for building construc tion. The poles are obtained directly from 
J?Ole treating yards0 or through a local lumber dealer or constJ·u(· tion 
firm. Untreated poles that come in contact with moist soil wi ll last 5 
years or less while treated poles can be expected to last 20 years or 
more. Although eommcrcially treated poles arc recommended, on-the
site, cold-soak treatment of most woocls will give good results if clone 
right. The Idaho hulle tin "Cold-Soak Wood Preservatives," Extension 
Bulle tin o. JR7, g iv<'s full de tails of pole treatments. 

Usc poles that arc 1 or 2 feet longer than the distance from the 
bottom of the pole to the roof. This allows for final h·imming a t the 
plate Une. For most struc tures, poles with a 5- or 6-inch top diameter 
are suitable. 

0 \Vrit(' \Vc<t<'m Wood Pr(·"·n mit 0J)('r~lors Associ3Hon. 1410 S\V Morri<on Strcd, Portland 5, 
Or~llou, for lluo loc:nlior\ of th£> plnnt oentt.'>l you. 
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Aligning Poles 
Select tl1e fom straightest poles for the corners and carefully aHgn 

them on the outward side with the ground line as established in Figure 
1. Put just C'nough dirt in tlw hole to hold the butt ends from shifting 
out of line. Do not lamp at this time. 

Set the sidewall and end" all poles in place .md line them up with 
the corner poles. Irregularities in sidewall poles must he taken care of 
as much as possible by rotating these poles so that any crookedness lies 
parallel to the siding. This will minimize distortion in the sidewall. 

Poles arc next aligned n•rticaUy on the outward side as shown in 
Figure 2. Braces from near tlw top of th<' poles to stakes hold the poles 
in place. Locate a grade-level mark on the outward side of each pole 
as shown in Figure 2. Sec that these marks are at the same level. 
Locate them by using a farm Je, el or a carpenter's level and a straight 
edge. Check these grade marl-s to mal-e sure they are all at tht• s;une 
elt'vation, then make them permane11t with a nnil or a leve l saw-c11l. 

Framing 
From the grade mark on each pole, measure up the required dis

tance to loeatc the plate. !\ Ieasure this height on each outside pole and 
drive a nail in each pole as a mark The outside p late can then he set 
dir<•ctly on the nails and spiked to tlw poles as shown in Figure 3 For 
lwsl results, usc ring or spind shanked nails of tlw type shown in Fi~ure 
·1. For strou~cr construetion in windy and ll('a\ y snow are<lS, usc bolts 
or notch tlw poles for the plates befor<' nailing. To support the ra fters, 
Llw insidt• plate is plated hi~hcr than tlw outside one (Figure 3). Put 

the in~idc plate in place after the 
raft<·r~ :1re up. To incrl'ase the 

Figure 3.-Framing cletail for the 
outside row of poles. 
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load-t·arr)'ing abi lity or the plates, 
2" ·' 4" ' 3' blocks are ofl<•n nailed 
under the plates :1nd purlins :1s 
shown in Figurt• 5. 

Jlurlin pbtt•s arc f:L~tc1wd to 
the polt•s support in~ the ct•nt< r of 
the roof. Thcs<' inside poll'~ are 
spacNI the sanw as the outside 
poles. Figures 5 and 6 show two 
methods of construction. ~otict• 
that the rafters are lappt•d and 
spih•d to the polt·s. 

Figure 7 shows eonstru<·tion nt 
tlw roof peak. Hufters and girts 
are lapped <lnd spiked togetl1<'r to 
savl' ~awing :mel fitting. Tlw pairs 
of raft<' r' on e:ll'h c•nd of ti l(' huild
ing nrc cut and butted tog<•thcr. 
Haft<•rs can bt• spaced from 2 feet 
to 6 f<•t•t apart dt pending on the 
size of the raft<•r material and the 
h)X' of roofing to he ust•d. When 
r)ol e~ arc spaced 12 to 15 feet 
llpart, 2" x 10" rafters spnt•ed 4 
feet apart arc satisfadory. For 
further information about tlw right 
size of rafter, sec Idaho E'tension 
Bulletin No. 324, "Wood Beams 
for Fnrm Slructures." 



RING SHANK 

SPIRAL SHANK 

Figure 4.- Ring or S()iral s hanked 
nails of the type shown here In
crease the strength of pole-type 
buildings. This ty pe of na U is a lso 
recommended for a ttaching m etal 
roofing and s iding. Figure 5.-A method of fra ming for 

the interior poles using braces. 

After the rafters arc in place, the lops ol the pok•s 111ay be :mwl•d off. The 
2'' x 4" ~-tirts are nnilt·d on edge aud spaecd 2 h•l't apart when corrul-(aled roofinJ( 
is used. Fas ten the 2"' 4' girls to the rafter "ith a tie hlc>ck as shown in Figure 9. 
If the rafters are spacl·d 3 feet or lt~s apart, tlw 2' x 4" J(lrh ~hown in FiJ(urc 7 nJ<I} 
be nail<:d flat or 1-ineh solid sheathing may he used. 

Siding 
To !told the sidinJ.(, 2" X 6" girts usually Hr<' nailed Oil the ouU.idl· or the pol(', 

as shown in Figur<• 8. To stiffen the gi rts a 2" :\ ·f' can hl' nailed along the lop 
edge of the girt to form an L-shapcd memlwr. \'!'rtk.ll \H)()d 'iding or eorru~atnl 
metal ~h!'l'l is Ll1en naill•d O\ Cr the girts. 

SUMMARY 
When the pole-fra me buildings fail, the failure is usually caused by inade

quate fas tening and bracing, settling of the poles, a nd rotting of the poles a t 
the ground line. 

To prevent da mage from wind, it is very importa nt to tie each buildin f{ pa rt 
t-ogether with adequate fasteners and braces. T he ring-shank or spira l-sha nk 
type nails shown in F igure 4 make join ts of about the same stren~tth as :\ 
screw joint. The use of this na il t ype, a long with the bracing and ties illustra ted 
in Figures 5, 7, and 9, will provide sufficient s trength for wind resistance. 

The la ck of ample bearing area under the poles may cause uneven settling. 
Gravel or concrete footings beneath the pole butts are insurance a gainst this 
trouble. Poles set in well drained sand and gravel usually do not need this ex tra 
precaution. Use poles not less than 8 inches in diameter at the butt for load
carrying poles .. Larger poles give more bearing area a nd a re tess likely to a llow 
uneven settling. 

Pressure treating makes it possible to extend the life of a pole to 30 or 40 
years. Using untreated poles is Invit in g disaster a t a saving of only a few 
cents per pole. Use oaly well- treated poles. 
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Figure 6.-An alternate method of fr aming the interior poles. 
Support for the purHns is provided by notching the pole. 

Figure 7.-Ridge framing details. 
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Lopped Nailing Girls 

Poles ------

Figure 8.-Side framing details showing how girts are lap11ed to 
eliminate sawing. 

F igure 9.-A tie-block has 
been used here to fasten the 
between - t h e - poles rafter to 
the plate. The same type block 
can also be used to tie the roof 
nailing girts to the rafter. 
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PERSPECTIVE 

Appendix I 

4.5-Fool , Loose-L-Jousi11g, Pole Type Bam 

This is an open front combination storage and loafing shed using pole-frame 
construction. If more detail plans are needed, order Plan No. 724-15 from the 
Extension Agricultural Engineer, University of Idaho, Price $0.60 <3 sheet.sl . 
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Appendix II -
39-foot, Pole-type Loose Housing 

and Storage Barn 

. -

.e ·~--~ - ,_ - --- -- ·· ~-- -· .. - ,..;.-

Tbls pole-type barn is shown as a 39-foot wide building. The same type of cons truction can also be used for other building widths . 
Details for constructing this width, a 26-foot width and a 52-foot width building are given in Plan No . . 7034-4. Price $0.60 (2 sheets) . 
Plans for building a barn of the same general shape but with slightly different construction details can be obtained by ordering Plan 
No .. 7034-3; price $0.30 (1 sheet) or Plan No . . 7034-5; price $0.30 (1 sheet) . All of these plans may be ordered from the Extension 
Agricultural Engineer, University of Idaho. 
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PERSPECTIVE 
NOT TO SCALE 

Appendix Ill 

Pole-Type Cattle Shed 

This pole-frame, L-type loafing shed will provide good shelter for animals. It is flexible in regard to size and construction materials. 
You can easily change the design size and shape to !It your location and needs. Remember to build the front high enough to allow 
easy operation of the tractor manure-loader. If more detailed plans are needed, order Plan No .. 724-17 from the Extension Agricultural 
Engineer, University of Idaho. Price: $0.80 (4 sheets). 



...... 
"' 

.·;l>t•--MI 
"•' i' 0 . --

~···'"'·,..·~-..... -····-· .. ~ -··· ~~.~--~-DA:Miol 

Appendix IV 

24·Foot, Pole-Type Hay Shed 

_,~~ 
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. b} 
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This 24-foot wide hay shed may be constructed In length units of 12 feet. The eave height Is 16 feet which allows 
for up to 30 tons of baled hay storage per section. To make the shed self-feeding, self-feeding fences slmllar to those used 
in bunker-type silos may be used. Plan No .. '7'72-15 shows details of construction for self-feeding fences; price $0.30 (1 

sheet>. To obtain the hay shed plans. order Plan No .. '731-3: Price S0.30 (1 sheet). Either plan may be ordered from the Ex
tension Agricultural Engineer, University of Idaho. 
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Appendix V 
A Pole-Type, Roofed, Bunker Silo 

This covered silo is especially suitable for rainy areas. The optional side sheds allow for extra hay storage and reeding area. Self
feeding of silage and bay Is easUy obtained by using self-feeding fences of the type presented in Plan No .. 772- 15; price $0.30 (1 sheet). 
To obtain the sUo drawing order Plan No .. 733-8: price S0.60 (2 sheets). Either plan may be ordered from the Extension Agricultural 
Engineer, University of Idaho. 
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Appendix VI 
Pole-Type Machinery Storage 

' --· -....... 

This combination machinery storage and shop building Is designed for pole-type construction in the storage section and masonry 
construction In the shop section. The shop is 24 by 30 feet while the machinery storage is SO feet wide and may be made any des.ired 
length in multiples of 12 feet. For complete working drawings of this building order Plan No .. 741-28 from the Extension Agricultural 
Engineer, University of Idaho. Price $0.60 (2 sheets) . 



Additional Pole-Type Building Plans Available 

From the University ol Idaho Plan Service 

Order these plans and the one described in tht' appendix from the 
Extension Agricullmal Engineer, University of Jdaho, :-. loscow, Idaho. 

Pla n No. Description Price 

.7034-G SHED ROOF CONSTRUCTION-Type A. Span 30' 0" 
Truss spacing 7' G". Live load up to 30 lbs. snow Ol' 88 mph wind 0.30 

.7034-7 SHED ROOF CONSTRUCTION-Type B. Span 30' 0" 
Truss spacing 15' 0". Live load up to 15 lbs. snow or GO mph wind .... 0.30 

. 7034-8 SHED ROOF CONSTRUCTION- Type C. Span 26' 0" . 
Truss spacing 7' 6". Live load up to 20 lbs. snow or 76 mph wind .... 0.30 

. 7034-9 SHED ROOF CONSTRUCTION-Type D. Span 28' 0" . 
Truss spacing 7' G". Live load up to 20 lbs. snow or 
76 mph wind. Plywood gussets are used for this truss 0.30 

.7035-1 WALLS, DOORS, AND WINDOWS FOR POLE-TYPE 
BUILDINGS ........ ......................... 0.30 

University of Idaho 

Form Building and Construction Bulletins of Interest 

w oodfib1·e Diatomite Conc1·ete .. .. .................. Extension Bulletin No. t 79 

Your Farmllouse- Pinn it to Fit your Needs 

Plan Your Farm for Good Farm Living 

Extension BuUeLin No. 180 

Extension Bulletin No. 186 

Extension Bulletin No. 187 

Extension Bulletin No. 202 

Extension Bulletin No. 236 

Extension Bulletin No. 244 

Extension Bulletin No. 271 

Extension Bulletin No. 273 

F:xtcn!>lon Bulletin No. 324 

Cold-Soak Wood Preservation 

Yoll!' Electric Farm Shop 

Plans for Idaho Farm Builders 

The Idaho Farm-Flock Laying House 

Building Layouts for Dairy Units 

Farm Sheep Equipment Layouts 

Wood Beams for Furm Structure~ 

. " 

Publ lsb ed and distributed In rurther:mce or the Acts ot May 8 a nd June 30, 1914, by 
tbe University of Jdal1o Agri cultura l Extension Servi ce, J a mes E. Kraus, 

Director ; and the U. S. Department of Ag-ricu lture, cooperating. 
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