design right

Wind pressure 101

You could be forgiven for getting the wind up about wind
speeds, pressures and zones, but don’t worry. Here, we go
back to basics to explain how they relate to one another.
By Roger Shelton, BRANZ Structural Engineer

A

question that is frequently asked
throughout the industry is, ‘How do
the wind speeds of NZS 3604:1999
Timber framed buildings relate to
wind pressures?’, in particular, the 2.5 kPa for
claddings used in many BRANZ Appraisals and
in the New Zealand Building Code E2/VM1.

Site wind speed
First, it’s important to remember that the wind
speeds in NZS 3604 (on which the zones are
based) are site wind speeds. They are based on
meteorological data, collected from a long series
of readings of gust wind speeds. Site wind speed
relates to an open site (such as an airfield) at a
standard height of 10 m above ground.
These regional wind speeds are then adjusted
for local effects such as ground roughness and
topographical features that are specific to the
site under consideration.
The procedure for doing this, which is given
in Section 5 of NZS 3604:1999 Timber framed
buildings, is a simplified version of the one in
the loading standard (currently NZS 4203, but
soon to be updated to AS/NZS 1170.2).
So the site wind speed is our best estimate of

the maximum likely gust wind speed at the site
‘as if no building was present’. The wind maps
used by many local authorities indicate site wind
speeds/zones at a fairly coarse level of detail.

Pressure and speed relationship
The dynamic pressure associated with the
wind flow is related to its kinetic energy, so
the basic pressure is proportional to the
square of the speed. The formula used is
pressure = 0.6 x speed2.
A Pitot tube is used to measure dynamic
pressure directly (see Figure 1).
The relationship between the NZS 3604 wind
zones, site wind speeds and basic pressures,
along with more widely used descriptions, is
shown in Table 1. Note that the Metservice
descriptions and the Beaufort scale are based
on 10-minute average wind speeds, whereas
site wind speeds are from 3-second gusts – an
increase of about 150%.

Wind flow over bulidings
Once a building is erected on the site, the wind
flow is altered in quite complex ways. Put simply,
the flow speeds up as it passes over and round

Table 1: The relationship between NZS 3604 wind zones, site wind speeds and
basic pressures.
Zone

Site wind speed

Basic pressure
(kPa)

Metservice description

Beaufort
scale

(m/s)

(km/h)

Low

32

115

0.61

Strong gale

9

Medium

37

133

0.82

Storm

10

High

44

158

1.16

Violent storm

11

the building, and openings and small gaps in
the cladding allow limited wind movements
inside the building. The accelerated flow over
the building causes lower local pressures. This
provides the same effect as the ‘lift’ that allows
aeroplanes to fly.
Because the approaching wind flow fluctuates
highly and contains eddies, and because most
buildings have sharp edges, turbulence and
vortexes play a significant role (see Figure 2).
These effects are concentrated at edges and
corners, and around obstructions such as
chimneys or appendages. This frequently results
in roof cladding peeling from edges of roofs and
tiles coming away from ridges or verges.
Wind flow around and through buildings is
not easily predicted by calculation. As a result,
most of the data currently available comes from
wind tunnel testing, calibrated against in situ
pressure measurements on test buildings.
For many common building shapes, these
test results have been simplified into pressure
coefficients, which are listed in the loading
standard. Careful interpretation of these is
required to come up with realistic design values
for any specific project.

PT

PS

PS

PT

Very high

50

180

1.50

Category 1 hurricane

12
Figure 1: Pitot tube used to measure pressure directly.
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o you have a building
construction dispute
volving an amount
ss than $40,000?

lding Disputes Tribunal can help you

derstand that the cost of having building or construction disputes
ed, or uncertainty about those costs, prevents many people from
ering money that they are properly entitled to under building and
uction contracts and reluctant payers often use that situation to
dvantage.

dress that situation, Building Disputes Tribunal provides a ﬁxed
djudication service for low value claims. This service will ensure
e cost of having a low value claim resolved by adjudication is not
portionate to the amount in dispute (special conditions apply).

w much will it cost to use the service?

sputes involving claims for amounts under $40,000 and of low
exity, the cost will be between $2,350 and $6,500 according to
mount in dispute.

Figure 2: Wind flow over buildings.

ally 50% of the cost of the adjudication service will be paid by
party.

ost includes our comprehensive case management service and
access to the Building Disputes Tribunal website to guide you
gh the adjudication process.
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Force ‘sucking’ cladding off roof
= (1.8 + 0.3) × area
= 2.1 × area kN

Visit our website:

Figure 3: Force on an area of roof.
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Because the scope of buildings within
NZS 3604 is limited (for example, a maximum
lower than atmospheric pressure.
height of 10 m), it is possible to estimate

Resolving building and construction disputes
fairly, promptly and cost effectively

kPa
2.70
2.00
1.35
2.25
1.69
1.76

Figure 4: Cladding design pressures. Where roof pitch is less than 10°, there is no increase for ridge and hips.
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