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Technical Note 2 
INTRODUCTION TO WIND LOADING ON CLADDING 

 

This Technical Note is one of five on wind loading for the window and cladding industry.   
The series comprises: 

TN 2 Introduction to wind loading on cladding 
TN 3 Wind loading on wall cladding and windows of low-rise buildings 
TN 4 Issues relating to wind loading on tall buildings 
TN 5 Wind tunnel testing 
TN 6 Pressure equalisation 

Introduction 

This Technical Note gives guidance on wind 
loading and outlines the differences between 
CP3: Chapter V: Part 2 and BS 6399: Part 2. It 
includes design examples and full references to 
UK national Standards that relate to wind 
loading. 

The full series of Technical Notes on this subject 
will give a basic understanding of the action of 
wind on buildings, ranging from domestic 
housing through to large office blocks, and the 
principles of wind action on structures with 
exterior cladding. 

Wind Loading Codes 

Introduction of new codes 

Wind loading is currently covered by UK 
Standards but a EuroNorm for wind loading is 
currently being drafted to create a unified 
approach to wind load design.  The codes and 
standards currently available are: 

CP3: Chapter V: Part 2 
Issued in 1972 and planned to be withdrawn. 

BS 6399: Part 2 
Issued in August 1995 (revised in 1997) and will 
run in parallel with CP3: Chapter V: Part 2 until 
the latter is withdrawn. 

EN 1991-2-4 
Issued as a draft for development in 1997 to 
allow further experience of its provisions to be 
gained before deciding whether it should be 
adopted it as a European Standard 

 

UK National Codes 

The current codes which relate to wind loading 
and the action of wind on structures, cladding 
and glazing systems are listed below: 

CP3: Chapter V: Part 2: 1972 
Code of basic data for the design of buildings.  
Chapter V: Loading.  Part 2: Wind Loads. 

BS 5268: Part 3: 1985 
Structural use of timber.  Part 3: Code of practice 
for trussed rafter roofs. 

BS 5368: Part 3: 1978 (EN 77, ISO 6612) 
Methods of Testing Windows.  Part 3: Wind 
resistance tests. 

BS 5516: 1991 
Design and Installation of sloping and vertical 
patent glazing. 

BS 6375: Part 1: 1989 
Performance of windows.  Part 1: Classification 
for weathertightness (including guidance on 
selection and specification). 

BS 6262: 1982 
Glazing for buildings. 

BS 6399: Part 2: 1997 
Loading for buildings.  Part 2: Wind loads. 

BS 8103 
Structural design of low-rise buildings. 

The Building Regulations 1991 England and 
Wales 
Structure, Approved Document A. 

Differences between CP3: Chapter V: Part 2 
& BS 6399: Part 2 

With the introduction of BS 6399: Part 2 there 
have been several changes made relative to CP3:  
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CP3: Chapter V: Part 2 BS 6399: Part 2 Comments on BS 6399: Part 2 

METHODS OF CALCULATION 
Single method Standard method Method is quick and conservative 
Design wind speed (Vs) Effective wind speed (Ve)  

Basic wind speed (V)  
(3 second gust) 

Basic wind speed (Vb) 
(hourly mean) 

The BS 6399 wind speed map is based on 
open country terrain at sea level to which 
altitude and terrain must be built back in. 

Topography factor (S1)  Included in altitude factor Sa in standard 
method. 

Roughness, size and height 
factor (S2) 

Terrain and building factor (Sb) Tabulated for standard method. 

Statistical factor (S3) Probability factor (SP) May be used to change the probability factor 
of the wind speed being exceeded. 

 Seasonal factor (Ss) New seasonal exposure for temporary 
structures. 

Directional factor (S4) Direction factor (Sd) Similar to CP3 method. 

 Altitude factor (Sa) Can be modified depending on site 
topography. 

Terrain Categories: 
1 Open country 
2 Open country with 

scattered wind breaks 
3 Small towns, suburbs 
4 City centres 

Terrain Categories: 
1 Country 
2 Town 

Simplifies selection of terrain category. 

Includes effect of distance from coast and 
edge of town to eliminate abrupt terrain 
category changes. 

Effective height of building 
not directly accounted for. 

Effective height of building 
depends on the terrain and the 
spacing of surrounding 
buildings. 

Effective height of the building is used to 
obtain Sb factor. 

Dynamic Pressure   
Dynamic pressure (q) Dynamic pressure (qs) Dynamic pressure calculated from effective 

wind speed. 

Zoning   
The building can be assessed 
in parts by varying the S2 
factor. 

For buildings of height greater 
than the cross-wind breath for 
the wind direction, the building 
may be divided into horizontal 
parts. 

The zoning is classified depending on the 
height-to-width ratio of the building. 

Will give a reduction in lateral loads. 

Shape of building   

Basic building forms only 
accounted for. 

Additional buildings and 
structures included. 

In addition to the wider range of building 
forms, BS6399: Part 2 gives greater detail for 
the more common range of building forms 
and includes buildings with irregular or inset 
faces. 

Pressure Co-efficients   

Pressure Coefficients Cpe only 
account for basic building 
forms. 

Pressure co-efficients and their 
specified zones are given in 
more detail for each building 
shape and roof type. 

Both the directional and standard methods 
give greater range of Cpe values for the more 
common range of building and roof shapes. 

Table 1   Principal differences between CP3: Chapter V: Part 2 & BS 6399: Part 2 for the 
Standard Method (adapted from BRE Digest 406 Wind action on buildings) 
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Chapter V: Part 2.  The former allows two 
methods of calculation - standard and directional 
- although it is unlikely that many designers will 
use the directional method because of its 
perceived complexity.  This technical note 
concentrates on the principal differences 
between the two wind loading codes based on 
the standard calculation method, which are 
briefly outlined in Table 1. 

 

Design Calculations 

Design calculation using CP3: Chapter V: 
Part 2 and BS 6399: Part 2 

Consider a building 7.5m high x 15m wide x 7m 
deep to be built at a site in the Bristol area.  The 
site is at an altitude of 60m above mean sea level 
and situated 10km from the coast on the edge of 
town where topography is not considered 
significant.  The dynamic wind pressure on the 
cladding panels is required to be calculated 
assuming a maximum diagonal dimension of 
5m. 

Example using CP3: Chapter V: Part 2 

Calculate design wind speed (Vs) from: 

Vs = V  S1  S2  S3  S4 

where: 

 V is the basic wind speed = 42m/s (Figure 
1)* 

 S1 is the topography factor = 1.0 (Clause 
5.4)* 

 S2 is the roughness, size and height factor = 
0.74 (Table 3, Category 3, Class A)* 

 S3 is the statistical factor = 1.0 (Clause 5.6)* 

 S4 is the directional factor = 1.0 (Appendix 
L)* 

Note 

* Clause and Figure numbers referred to are in 
CP3: Chapter V: Part 2. 

Vs = 42  1.0  0.74  1.0  1.0 = 31.1 m/s 

Calculate the dynamic pressure using: 

q = 0.613  Vs
2 

  = 0.613  (31.1)2 = 593N/m2 

Calculation using BS 6399: Part 2 

Calculate effective wind speed (Ve) using 
standard method. 

Ve = Vs   Sb 

where Vs is the site wind speed and is given by: 

Vs = Vb  Sa   Sd   Ss  Sp 

where: 

 Vb  is the basic wind speed = 20.6 m/s 
(Figure 6)** 

 Sa is the altitude factor = 1 + (0.001  60) = 
1.06 (Clause 2.2.2.2)** 

 Sd is the directional factor = 1.0 (Clause 
2.2.2.3)** 

 Ss is the seasonal factor = 1.0 (Clause 
2.2.2.4)** 

 Sp is the probability factor = 1.0 (Clause 
2.2.2.5)** 

Note 

** Clause and Figure numbers referred to are in 
BS 6399: Part 2. 

Vs = 20.6  1.06  1.0  1.0  1.0 = 21.8 m/s 

Calculate effective height (He) of the building 
assuming maximum shelter from surrounding 
buildings. 

He = 0.4 Hr (Clause 1.7.3)** 

Hr can be conservatively taken as the maximum 
height of the building above ground level (here 
7.5m).  For buildings in country terrain, or 
conservatively for buildings in town terrain, the 
effective height He should be taken as the 
reference height Hr. 

He = 0.4  7.5 = 3.0m 

Sb is the terrain and building factor.  The 
building is only considered to be in town terrain 



 

4/8 

if there is 2km of town upwind of the site.  Here 
the building is on the outskirts of town and so 
the upwind terrain will depend on the wind 
direction, i.e. ‘country’ terrain for wind blowing 
towards the town and ‘town’ terrain for wind 
blowing away from the town. 

Sb = 1.42 (Clause 2.2.3.1)** 

Ve = 21.8  1.42 = 31.0 m/s 

Calculate dynamic pressure using: 

q = 0.613  Ve
2  Ca 

Ca is the size effect factor = 1.0 for elements of 
diagonal dimension  5m. 

q = 0.613  (31.0)2  1.0 = 589N/m2 

Comparison between calculated wind loads 

In this example both wind loading codes give 
similar values for the dynamic pressure.  If the 
values were to be significantly different then the 
reason for the difference should be identified.  
This scenario could occur for a re-cladding 
project, where the original wind load was 
calculated to CP3: Chapter V: Part 2 but the 
facade engineer has re-calculated using BS 
6399: Part 2 as a check. 

Other wind directions 

The wind loading calculation could be 
performed for all wind directions, and the 
upwind terrain, shelter and topography will then 
need to be reassessed. 

The dynamic wind pressure calculated using BS 
6399: Part 2 is site specific and engineers must 
be cautious with the assumptions that are made 
about the surrounding topography, location and 
shelter. 

Cladding design 

The structural layout of the building is usually 
initiated by the architect in consultation with the 
structural engineer.  Once the primary structural 
framework has been established, or surveyed in 
the case of a re-cladding contract, then the 
facade can be designed to meet the requirements 
of the client. 

The facade framework depends upon several 
influencing factors.  These include appearance 
issues relating to the percentage area of glazing 
to cladding, floor-to-floor spacing and the 
limiting deflections of the cladding components 
such as those specified in the Standard for 
Curtain Walling (CWCT, 1996). 

The maximum deflection of the cladding panels 
and framing members will vary depending on 
the material, thickness/section size and 
dimensional stability (e.g. of stone panels).  In 
the absence of specified information, the 
deflection limits need to be agreed with the 
material supplier for the orientation that the 
facade components are to be arranged on the 
building.  The arrangement and fixing of 
cladding panels is particularly important in the 
case of brittle materials such as natural stone. 

The selection of mullions and transoms is 
governed by the wind loading, stiffness of the 
components used and their spacing arrangement.  
On a typical cladding framing arrangement, 
mullions are normally limited by the floor-to-
floor span of the building and the transoms 
spaced according to the specified glazing/infill 
panel arrangement. 

Standard and custom design 

There are two alternative methods for 
calculating the spacing arrangement and size of 
the framing members, depending on whether a 
‘standard system design’ or ‘custom design’ is 
adopted for the building (in either case the floor-
to-floor spacing remains fixed): 

 Standard system design - this methodology 
assumes a framing member size with a 
predetermined flexural rigidity or stiffness 
value (EI) and floor-to-floor span, from 
which the allowable framing spacing can be 
established within the deflection limits of the 
components used. 

 Custom design - this methodology assumes 
a grid spacing arrangement of mullions or 
transoms, to which members are sized 
according to the EI values required to limit 
deflections. 

Load transfer 

Whatever loading distribution is being 
considered it is important to understand the way 
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in which the load is transferred from the 
glazing/infill panels through the transoms and 
mullions back to the fixings and primary 
structure. 

Cladding framing members can form a separate 
grid between floor slabs (rising from the top of 
one slab to the underside of the slab above), or 
span in a continuous grid across several floors. 

Vertical mullions are fixed to the floor slabs, in 
some cases only to alternate floors, and 
horizontal transoms then span between mullions.  
Wind load on a glazing unit or infill panel is 
transferred partly to the transoms at the top and 
bottom of the panel, and partly to the mullions at 
the sides of the panel.  If the panel is supported 
on a continuous gasket or run of sealant then the 
wind load is transferred to the ‘local’ frames as a 
uniformly distributed load.  However, the load 
on the transom is then concentrated at its ends 
and transferred to the mullions as point loads.  
Finally, all of the loads on the mullion are 
concentrated at the points of fixing back to the 
building. 

Note also that some of the wind load is applied 
directly to the surface of the mullions and 
transoms.  It is important that the designer adds 
together all of the component wind loads and 
shows that they are equal to the product of the 
dynamic wind load and the facade projected 
area. 

In some cases, panel or glazing units are fixed to 
the framing system only at discrete points.  In 
this case the designer must determine the 
fraction of the wind load that is transferred at 
each point, and design the framing members to 
withstand a set of point loads. 

Cladding is normally attached to the edges of 
floor slabs or perimeter beams of the structural 
frame; columns are not normally designed to 
carry transferred cladding loads.  The building 
structure will move as a result of wind sway, 
floor deflections and thermal movement; the 
cladding attachment detail should take account 
of this movement. 

Assumed loading distribution 

Whether a standard or custom wall is required, 
the design approach is dependent upon the 
assumed wind loading distribution.  The wind 

loading can be assumed to be uniformly 
distributed over the mullions.  Alternatively, 
where a more detailed or economic design is 
required a trapezoidal loading distribution on the 
mullions may be assumed. 

The assumed distribution of wind load used to 
calculate the load transfer from the glazing/infill 
panels to the framing members depends upon the 
size and spacing of the mullions and transoms 
and the fixing arrangement.  It is important that 
the span and spacing arrangement of the framing 
members are correctly accounted for, depending 
on assumed wind loading distribution as 
outlined in this technical note. 

Uniformly loaded area 

For a simple form of design or preliminary 
assessment, the design wind pressure can be 
assumed to be uniformly distributed across the 
cladding panels in the form of a rectangular 
loaded area (Figure 1).  The loading distribution 
is the same for single and continuous spanning 
mullions.  The wind loading area assumed to be 
resisted by the transoms is defined in the 
following section. 

Deflection of single span mullion under wind 
loading 

The transmission of load using this approach 
assumes a uniform distribution of load is taken 
by the mullions from the cladding panels.  The 
mid-span deflection () of a simply supported, 
single-spanning member subject to a uniformly 
distributed load is given by equation ‘1’: 
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EI
    (1) 

where: 

  is the deflection of the member (mm) 

 F is the total load on member (N) 

 L is the span between fixing points of the 
members (mm) 

 E is Young’s Modulus of the material 
(N/mm2) 

 I is the second moment of area of the 
member’s cross-section (mm4) 
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The framing member cross-section size must be 
selected with the appropriate EI value so as not 
to exceed the maximum allowable deflection. 
Standard for Curtain Walling (CWCT, 1996) 
states that the maximum frontal deflection for 
typical framing members shall not exceed 1/200 
of the span of the member measured between 
points of attachment of the building, or 20mm, 
whichever is the lesser, for both positive and 
negative applications of peak wind pressure.  
Other deflection limitations commonly 
prescribed for framing units are span/125 and 
span/175 for framing members supporting single 
and double glazing units respectively 
(deflections being measured over the edge 
length of the glazing). 

Equation ‘1’ may be rearranged in order to 
calculate the required modulus value (EI) with 
direct reference to the span-deflection ratio (L/) 
of the framing member being considered: 

EI
FL L
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    (2) 

The total load across the face of a panel (F) must 
be expressed in terms of the assumed area 
transmitting the load from the panel to the 
framing members: 

F = P  A    (3) 

where: 

 F is total load (N) 

 P is the design wind pressure (N/m2, Pa) 

 A is the assumed loaded area (m2) 

By substituting the total load (F) into equation 
‘2’ the appropriate framing member with an EI 
value equal to or greater than the calculated 
required value may be selected. 

Trapezoidal loaded area 

For greater economy the design wind pressure 
can be assumed to be transmitted across the 
cladding panels in the form of a trapezoidal 
loading distribution as shown in Figure 2. 

The trapezoidal loaded areas across the panels 
will vary depending on the mullion, transom and 

floor spacing.  The wind load resisted by the 
transoms is shown hatched in Figure 2. 

The total load on the mullion is a combination of 
the trapezoidal loading from the cladding panels 
(hatched area in Figure 3) and point loads from 
the transoms (which vary depending on the 
transom spacing). 

The final loaded area from the cladding to 
consider is the loaded area bearing directly on 
the fixings at the floor slab (Figure 4).  This 
loading arrangement includes the load 
transmitted from the cladding panels across the 
floor slab and half the total transmitted load 
from the mullion above and below the floor slab. 

Note that due to the combination of trapezoidal 
load areas and point loads it is not possible to 
write a general formula for the deflection of the 
mullions and transoms.  Moreover, there is a 
possibility that the top- and bottom-most fixings 
will not transmit equal loads to the structure; an 
unevenly loaded mullion will transmit different 
forces to the brackets at either end (this evens 
itself out at the intermediate fixings, but shows 
up at end fixings). 
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S = spacing of load between mullions 
L = span of mullion 

Figure 1 Uniform wind loading 
distribution on a mullion 

 

 

 

 

L = length of transom 
S = typical spacing of load between transoms 
Y = maximum extent of load on transom 
 
Figure 2 Trapezoidal wind loading 

distribution on a facade 
(hatched area represents loading 
on the transoms) 

 

 

Figure 3   Trapezoidal wind loading 
distribution on a façade (hatched 
area represents loading on a 
mullion) 

 

 

Figure 4  Trapezoidal wind loading 
distribution on a facade (hatched 
area represents loaded area carried 
by the fixings) 

Summary 

This technical note has outlined the principal 
differences between CP3: Chapter V: Part 2 and 



 

8/8 

BS 6399: Part 2 that are required by all 
structural engineers during the transition phase 
of the codes.  The principal differences in the 
structural design approach for a system or 
bespoke design are explained and information 
on the load distribution, transfer and associated 
deflection limit calculations are outlined to 
give the facade designer a standard approach 
to the structural design of cladding. 
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