
v

Contents

 Foreword iii

 Summary vii

1 INTroduCTIoN 1

1.1 Thermal performance  1

1.2 Thermal bridging 2

1.3 Thermal bridging in steel  
construction systems 3

1.4 Calculation of heat loss by conduction 4

1.5 UK Building Regulations 5

1.6 Control of condensation 11

2 mINImISING THermaL BrIdGING  
IN STeeL CoNSTruCTIoN 13

2.1 Eliminate thermal bridging 13

2.2 Local insulation 14

2.3 Reducing thermal transmittance 14

3 THermaL BrIdGeS IN  
STeeL FrameS 19

3.1 Beams penetrating the building envelope 19

3.2 Balcony attachments 25

3.3 Brickwork supports  28

3.4 Steel beams supporting other  
cladding systems 35

3.5 Columns in external walls 39

4 reLaTIVe ImPorTaNCe oF  
THermaL BrIdGING oN HeaT  
LoSS From aN aParTmeNT 43

4.1 Introduction 43

4.2 Lightweight insulated render cladding 45

4.3 Brickwork cladding supported at every  
floor level 46

5 STruCTuraL deSIGN oF 
CoNNeCTIoNS wITH  
THermaL BreaKS 49

5.1 Introduction 49

5.2 Proprietary structural thermal break products 49

5.3 Thermal break pads 51

 reFereNCeS 59

 CredITS 60



vi



vii

Thermal bridges within the thermally insulated layer of a building or at junctions in 
building envelopes occur in all forms of construction and should be minimised as they 
add to the overall heat loss. This publication provides information and guidance on how 
thermal bridging can be minimised in various forms of construction; including multi-
storey steel-framed construction.

This publication provides an introduction to thermal bridging, an explanation of the 
consequences of thermal bridging and describes how these effects are considered 
and quantified in the UK Building Regulations. It presents examples of ways in which 
thermal bridges in steel construction are minimised which are based on the results of 
thermal modelling of typical interface details.

The focus of this publication is the thermal bridging associated with hot-rolled 
structural steel frames that use light steel infill walls and various types of cladding. 
Common thermal bridges include:

 ▪ Penetrations through the building envelope, such as by canopies and balconies.
 ▪ Brickwork supports attached to steel edge beams.
 ▪ Lightweight cladding support systems attached to steel frame infill walls.
 ▪ Columns located partially within external walls.

Results of thermal analyses for various details are presented in terms of the linear 
thermal bridging parameter (psi-value). A sample calculation is shown to demonstrate 
how the psi-values may be summed over the building envelope to determine an 
effective additional heat loss parameter (y-value) for use in building energy models.

The final section provides guidance on the structural design of connections 
incorporating thermal break products.

Guidance on thermal bridges in light steel framing and modular construction is given in 
SCI publication P411.
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