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Farm Buildings such as hay barns 
and machinery sheds ca n be co n­
stru cted very eas ily with u pr ights of 
ro und pol • t im ber to whi ch a frame­
work of aw n tim ber is attached. The 
advan tage of thi s type of co nstructi on 
O\'Cr c.01wcntional t imber co nstruction 
arc: 

Co nstructi on is sim ple and ca n be 
clone by fa rm labour. 

R oun d poles, sui Lably treated for 
durab ili ty, a rc readil y a\'a ilable. 

Ex pensive co ncrete foundati on walls 
:ire no t needed. 

T h po les are sunk .in the ground 
and firm ly rammed ; thus ri gidity is 
good an I little bracing is required . 

.\ s the walls do not upport the roof, 
they ca n be wholly or partially 
omitted , or installed later if required. 

T he bui lding ca n readily be 
extend ed later. 

The type of co nstruction described 
in thi s bulletin i particularly suited 
to hay barn , but imilar co nstructions, 
with shorter poles, co uld be u ed for 
machin ery sheds, garages, workshops 
and other types of storage sheds on 
farm . 

Poles. T he e hould be ound, traight 
tree trunk , with a m inimum small-end 
di ameter of at lea t fi ve inches, e.g., 
larch Douglas fir (oregon) , Corsican 
pine, ·tripped of bark, and treated by 
a timber,preserv ing process suitable 
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[or timber in c ntact with the gro und, 
or altern at ive ly poles o f timber natur­
all y du rable in the ground, e.g. to tara. 
Err' cling the Poles. Poles [or hi gh 
build ings, e.g. hay barns with roofs 
up to 20 feet above gro und , are nor­
ma ll y sunk about four feet in the 
ground , bu t in so ft so.ils a greater 
depth , e.g. five feet may be needed . 
For lower build ing, e.g. roof 12 feet 
or Jes above ground , the depth ca n 
be 3 ft. 6 inches. In a deli ti on to th e 
depth in the ground , when ordering 
pol s an ex tra two fee t o f length 
should be allowed for trimmin g the 
tops to correct length a [ter crect i ng. 
T he post hole should normally be 
abou t 16 inches in di ameter , to allow 
pace for aligning the pole be fo re 

ramming and also fo r providing a 
foo ting in th e bottom of th hole 
wh ere needed , i.e. when the soil is 
not shingle or firm clay. The footin g 
is formed by placing about 12 in hes 
o f shingle or six inches o f concrete 
in the bottom of th e hole. (Fig. 5). 
T hi s prevent the pole sinking under 
th e we ight of the structure . Extra 
depth is required [or the foot ing. 

A su itable spacing for the poles is 
14 feet centre to centre, except that [or 
the out ide or endmost rows of pole 
the spacing is measu red to the out ide 
o f the pole . Thi permit the u se of 
uniform roof purlins 14 fee t long. ny 
number of row of poles ca n be used 
depending on the required overall 
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width of the building, e.g. one row 
14 feet wide; two rows 28 feet wide; 
three rows '12 feet wide. (Fig. 5) . T he 
overall length of th e building can be 
any des ired multiple of the pole 
spacing. (Fig. 6) . 

Before the post holes are dug, batter 
boards arc set up at the corners of 
th e building and string lines stretched 
between th em to mark out the outline 
of the building, e.g. the dimensions of 
the outside poles. A 3, 4 to 5 rati o 
tri angle is used to lay out the right 
angles a t the corners, and the diag­
onals checked to ensure that they are 
equal. From the string lines the 
position of the centre of each hole is 
mea ·ured and marked with a peg. The 
holes are then dug to correct depth 
and the footing put in the hole if 
required . 

Four good straight poles are selected 
for the corn ers and erected with their 
outside faces vertical, checking with a 
carpenter's level. A li t tle earth is 
thrown in to hold the butts of the 
poles in place, and the poles are then 
braced upright with temporary timber 
braces miled to pegs drive n in the 
ground . T he rema}ning poles arc 
then er cted and ali gned to correct 
spacings. A tractor front-end loader 
is very use ful in erecting th e poles. 
The so il .is not fin ally rammed until 
after the framing is completed and the 
fin a l alignment of the poles checl<.ed . 

A h eight is chosen to represe nt fin al 
ground level, and carried ri t around 
all the poles with a carpenter's level 
and stra ight edge, line level, or other 
levelling dev ice. T h.is line is marked 
on each pole with a n ail or sawcut, 
giving a base line Erom which heights 
can be measured fo r attaching roo f and 
wall timbers to th e poles. 

T irnber for the Frame . T he timber 
for the framin g can be of radiata pine 
or any other suitable building timber. 
T he timbers are of considerable span 
between supports and therefore only 
good, sound "sticks" should be used . 
Suitable preservati ve treatment is desir­
able, but is not essential excep t for 
wall timbers near the ground . 

R oof Framing. The roof can be either 
of lea n-to or gable type, the former 
being slightly easier to construct. (Fig. 
5). ]<'or simplici ty of constructi on by 
unskill ed labour, the type of construc­
tion recommended is that in which the 
roof is attached to horizo nta l roo[­
timbers called purlins, running along 
the building, which are themselves 
supported by heavi er timber called 
ra fters running across the building 
on a slope and supported by the 
upright poles to which they are bolted. 
T hese rafters have a slope correspond­
ing to the. pitch or slope of the roo f. 

For pole spacing of 14 feet the rafter 
a t each crosswise row of poles consists 
of two 12 in . by 2 in. timbers, one on 
each side of the poles, except for the 
ou termost row which is one 12 in . by 
2 in . timber attached to the insi.de of 
the poles. (Fig. 6) . T he rafters are 
initi ally fastened by six-inch nails 
while being drilled for two ! inch 
engineer 's bolts which pass r ight 
through both rafters and poles, and 
have large washers under the bolt heads 
and nuts. Each ra fter timber is 16 
feet long, and the timbers are lapped 
at the inner row of poles or r idge as 
the case may be, (Figs. 1 & 2) and 
overhang th e outer pole about six 
inches to form an eave. (Fig. 3) . 

At the inner row of poles, which 
carry a heavi er roof load than the 
the outer row, double 6 in . by 2 in . 
timbers about 18 inches long are na iled 
and bolted wi th one t inch bolt verti­
cally underneath the ra fters on both 
sides of each pole to fo rm bearing 
plates to help to support them. (Figs. 
1 & 2) . 

T he height of the ra fters above 
ground must suit the type of build­
ing. For a hay barn, from 14 feet to 
18 fee t to th e underside of the rafters 
a t the eaves is satisfactory. The roof 
should have a slope of not less than 
18 inches in 14 feet for a hay barn, 
and two fee t in 14 feet for storag·e 
sheds fo r mach inery. 

T he p urlins, i.e. roof timbers run­
ning along the roof to whi ch the roo f­
ing iron is nailed, are 6 in . by 2 in. 
by 14 fee t Jong, standin g on cdg·e 



011 the rafters. They are ·paced at 
not more than 2 ft. 6 in. centre to 
centre for 26 gauge corrugated galvan­
ised iron roofing and not more than 
three feet for 24 gauge roofing, but 
the spacings are modified to suit 
lengths of roof sheeting employed. 
The H-feet purlins are bolted at the 
ends, the butt joints occurring over 
each pair of rafters. The purlins are 
firmly nailed to cleats made of two-inch 
timber 18 inches long, and cut to a 
width equa l to the space between the 
rafters. Besides supporting the purlins, 
these cleats which are firmly nailed 
between the rafters, serve to fasten 
the 12 in. by 2 in. rafters firmly 
together so that they act as a single 
beam. (Fig. ·1). In this type of con­
stru ction a beam or lintel running 
along the wp of the poles on the 
ouLside walls is not required, as the 
purlins and rafters carry the weight 
or the roofing material direct on lo the 
poles. 

Roofing. Galvanised corrugated iron, 
26 gauge or, better still, 24 gauge, is 
nailed to the purlins with lead-headed 
nai ls in the usual manner, with side 
laps of I~ corrugations and end laps 
al least six inches. Laps should be 
primed before fixing. In an open shed, 
condensation will not be troublesome, 
but for a dosed shed, bituminous paper 
supported b.y wire netting should be 
provided under the iron. H corrugated 
aluminium roofing is used, it should 
be not less than 24 gauge, and should 
be fixed according lo the directions of 
the wppliers. 

IVall Slieathing. The building can be 
wholly or partially walled in if 
required. !<'or proper ventilation of a 
hay barn it is wisest to wall in only 
the upper half of the wall, or to use 
11 in. by l in. or 3 in . by 1 in. battens 
with a half-inch space between battens; 
otherwise there is danger of fire. 
Other types of buildings may have 
solid walls. T nsteacl of the usual 
vertical studs the most convenient type 
of wall framing for pole-[rame con­
!>lructio11 consists of horizo11tal timbers 
ca !led wali ngs nailed to the outside o[ 
the poles. The walings should be 6 in. 

by 2 in. timber with the six inch 
direction vertical, or alternatively 4 in. 
by 2 in. timber with another 4 in. by 
2 in. nailed on top of it to form an 
L-shape. Single 4 in. by 2 in. are 
not rigid enough to span the 14-feet 
spacing of the poles. The walings can 
have staggered spacings so as to over­
lap at the posts. To these walings can 
be nailed galvanised iron sheets or 
vertical boarding as required. To close 
the gap between wall and gro und, a 
board 8 in. by 2 in. treated with pre­
servative can be fastened to the bottom 
of the posts and partly buried in the 
ground. 

Bracing. Convemional limber-frame 
construction requires ample diagonal 
bracing to make the building rigid 
enough to withstand the force of wind 
or earthquake and moderate accidental 
forces due to pressure of stored mater­
ial within the building. Pole-frame 
construction is in itself sufficiently 
rigid if the poles are set well in firm 
ground and rammed tight; therefore a 
minimum amount of diagonal bracing 
i required. In fact, on a well heltered 
>ile all that is likely to be needed, are 
>hon 4 in. by 2 in. knee br;ices fasten­
ed between the po t and rafters, to 
brace the building crosswise. (Fig. 3 
shows a knee brace at the eaves joint, 
but sim ilar braces can be used at the 
inner joints.) In add ition, lengths of 
6 in: by 1 in. timber nailed dia.gonally 
underneath the purlins between the 
rafters at the ends o[ the roof will 
stiffen the of structure. Similarly, in 
a very exposed site 6 in. by I in. 
timber braces nailed diagonally to the 
inside face of the wall walings between 
the end and econd-to-end posts will 
help with stiffening the building 
lengthwise. These shou ld reach from 
the top of the end post lo n ear the 
bottom of the second post. Where the 
bani is not walled in, 6 in. by 2 in. 
timber braces can be used, bolted to 
the pole uprights to form an X 
between the encl and second to encl 
posts. 

After the framing is completed the 
post holes can finally be rammed firm 
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a nti the poles cu t off a few inche 
a bove the ra fter . 
A lterna tive Constniclion. lf pre errn­
ti ve- trea tcd poles or naturally durable 
poles arc no t available, old railway 
sleep rs o f A ustrali a n hardwood m ay 
be used as butts for untrea ted poles. 
The slee pers are unk in to th e ground 
to th e required dep th a nd the un ­
trea ted p oles bolted to th em with two 
~ inch di ameter bolts, so tha t th e 
bottom o f the unLreated pole is abo ut 
six inches a bove th e ground. 

If .12 in . by 2 in . timber is no t 
arn ilable for the rafte rs, t he pacing of 
the poles crosswise of the buildi ng 
may be red uced Lo 12 feet, when 10 in. 
by 2 i n. ra fters may be used , or Lo 
10 feet, when 8 in . by 2 in . rafters 
may be used ; but in the latter case 
th e le ngthwi se sp acing of th e p oles 
must a lso be redu ced to 12 feet. 
T he Floor. H ay barns a nd machin ery 

; heels o f pole-fra me co n truction 
uwall y need o nl y a n ea rth floor. 
good Door may be con tru cted of 
shingle mixed with cl ay, wa tered a nd 
rolled hard. 

A concrete floor may be laid inside 
a pole-frame building if des ir cl. 
J311 ildi11 g R egulations. Local Author­
ity Building R egulati ons may require 
the approval o f the plans a nd speci­
fi ca ti o ns a nd iss ue o f a building permi t 
before building commences. While 
th e method o f co nstructi on o utlined 
in this Bullet in will give a strong ye t 
econo mi cal stru ct ure it may no t 
necessa ri tly comply with the r q ui re­
ments of all local au thoriti es. 
Aclmowledgemen l. Ackn owledgement 
is made o [ information from Agricul­
wra l Ex peri me nt ta tion 13ullc tin 557, 
Oregon Sta te College, U.S.A., by L. 
Bonni cksen, used in the compilati on 
o f thi s Bulletin. 

Copie of this Bulletin may be obtained from the Secretary, Canterbury 
Chamber of Commerce, P .O. Box 187, Christchurch 


