OLD GROWTH: OUR TIMBER ENGINEERING HERITAGE
Hank Bier, Technical Editor
This copy of "Old Growth" coincides with Dr Bryan Walford's retirement from Scion, the former FRI, and was written by
Bryan around the time of his graduation with a PhD 45 years ago. Note the caption for the photo. Bryan has contributed
hugely to the development of the New Zealand Timber Engineering sector, through development of codes and standards
based on years of Research and publication. Well done Bryan, and thanks from all of us.
Please note that the techniques/technologies referred to in this paper (the papers reproduced in the Old Growth column)
are historic and do not reflect current practice.

A WOOLSHED WITH NAIL-LAMINATED PORTAL FRAMES*
G B Walford
Although a building code requiring farm buildings to meet certain minimum design criteria is nearing completion, most
farm buildings are built with a minimum of design and a maximum o{ ingenuity. While maintaining the ingenuity but
meeting design criteria (such as roof loadings, wind loadings, etc.) designers frequently resort to concrete and/or steel
for the main structural items of the building.
Thus farm buildings of reasonable size are beyond the capabilities of most farmers who, while adept in the use of timber,
are usually unprepared to attempt to build a concrete or steel structure.
A two-storey woolshed, built last year by its owner Mr G. T. Walford of Katikati and a carpenter, was professionally
designed in timber and thus met the two requirements of safety and feasibility' This woolshed incorporates a number of
novel structural, constructional and layout features which will be dealt with in turn.

Their adequacy is no doubt due to the fact that wide
boards (9 in.) were used in the web. Had, say, 4 in. x 1 in.
been used then the building would probably have
suffered. The reason why the structure is adequate while
calculation shows otherwise would probably emerge
from experimental testing of a few frames.
The removal of much of the roof and purlins by a storm
emphasises the need for a building code for farm
buildings and also a weak point in that particular designthe attachment of the purlins to the frames. This was

rectified with pieces of angle iron and bolts, but a much
neater solution would have been commercially available
framing anchors.
It was found much easier to pour the concrete footings in
their correct positions at whatever level the slope of the
site dictated, than to level the site first. The length and
taper of the portal legs were varied to suit when they
were set out to allow for the differing levels. The
differences in the taper of the legs were quite
unnoticeable.

Photo 1. Mr Walford was TDA's first postgraduate scholar in timber engineering. He designed this two-storey shed f or his father.
*

Published in Timber Development Association Bulletin Vol. 2, No. 8, October 1966.
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LAYOUT FEATURES
The portal frame design allows a maximum of headroom
over the woolfloor with a minimum eaves height giving
the interior a clean and efficient look. Soon after its
completion in September, 1965, a shearing
demonstration was conducted by Ivan Bowen who
commended the design highly.
Of particular value to shearers is the difference in levels
of 19 in. of the woolfloor below the shearing board,
holding and catching pens. This allows the wool to be
picked up with little effort. The entire ground floor has a
grating to provide sheltered holding space sufficient for
a day's shearing.

Access to the catching pens is provided by two rampsone outside and the other inside. The sheep return via
chutes from the shearing stands. The slope of the site
allowed the loading stage to be high enough for
woolbales to be loaded on to trucks without lifting.

COSTS
The appended costs which were incurred in MidCanterbury at the time are intended as guide only.
The cost of each frame was estimated at ₤10, half of this
being labour cost at lO shillings per hour, and a total unit
cost of 24 shillings per sq. ft.

floor level

Step 1. The 4” x 1” flanges are set out

Step 3. Second layer of 9” x 1” completes web

Step 2. First layer of 9” x 1” placed

Step 4. 4” x 1” flanges complete the half-frame. Note the half
lap joint formed at apex.
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There are six frames at 11 ft. centres so that the frames
are a very small fraction of the cost of the whole shed
which is as follows:

Other
Shearing machinery

₤ 133

0

0

5000 gal. water tank

₤ 134

2

6

₤4

0

0

₤ 38

0

0

Concrete tub
Timber (all treated radiata)
Framing
Flooring
Grating

Windows

₤ 495 10

3

Sisal

₤9

0

0

9

6

Hardboard

₤6

0

0

₤ 126 15

0

₤ 85

₤ 707 14

9

₤ 324

2

6

₤ 1840

9

0

Concrete
Cement

₤ 16

0

0

Aggregate

₤ 14

0

0
₤ 30

0

0

This type of construction using nails only could be
extended safely to 36 ft. span but with the addition of
24 g. iron between the flanges and the web in the knee
region. Beyond this it is necessary to resort to gluing and
this is clearly beyond the capabilities of anyone without
the necessary facilities for temperature control.

Iron and Hardware
₤ 154

0

0

Ridging and barge

₤ 11

0

0

Nails, hinges, brackets,
etc

₤ 46 11

5

Wire netting

₤ 15

0

Corr. galv, iron

0

This gives a unit cost of 24 shillings per sq. ft. The whole
effect of this is one of pleasing efficiency and feasibility.

₤ 226 11

5

₤552

4

Wages and Contractors’ Payments
Carpenter (400 hrs)

₤ 330

0

0

Labourers (300 hrs)

₤ 150

0

0

Electrician (incl. heater)

₤ 64 14

4

Plumber

₤ 34

0

6

0

UPDATE 2011: NAIL LAMINATED PORTAL FRAMES
David Carradine
University of Canterbury, Christchurch, New Zealand
Portal frame structures are a significant portion of
single storey engineered timber structures around
Christchurch and New Zealand, and some of these were
investigated and shown to have minimal damage,
particularly to the timber portal frames, during the
string of earthquakes that have occurred in
Christchurch since September 2010.
One example was an older building located in the
Eastern suburb of Shirley and used for sports activities,
which was comprised of a series of nail-laminated
frames having a span of approximately 15 m. This type of
construction was described by Walford (1966) and
proved to be a robust and seismically resistant system.
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The building consisted of seven frames having masonry infill between them to provide lateral bracing.
While the masonry walls were damaged during the 22 February earthquake, the frames remained intact and were in no
danger of failure. As can be seen in the photos, the masonry is now leaning outward from the bottom to the lower edge of
the windows, while the windows are still attached near the top of the wall. The most likely scenario is that this building
will be demolished in the near future.
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