
ARMATHERM™ 
Minimise building energy loss and improve 

building envelope performance

THERMAL BRIDGING SOLUTIONS 
FOR COMMERCIAL BUILDINGS 

A more accurate way to identify and prevent 
heat losses due to thermal bridging
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Therm
al bridging through steel and concrete structures can have 

significant im
pact on a building’s energy perform

ance. Reducing 
heat flow through a building’s therm

al envelope reduces energy 
consum

ption as well as potential condensation issues. 

Therm
al bridging has been recognised as a significant factor in building envelope 

heat loss. A
s early as 2006, m

any European countries had already instituted im
proved 

energy rating system
s for new

 buildings to better control and reduce dom
estic energy 

consum
ption. N

early 10 years ago, in response to an EU
 initiative to im

prove the energy 

perform
ance of buildings even further, A

rm
adillo Ltd. developed its first therm

al break 

m
aterial, “A

rm
atherm

” to prevent heat loss due to therm
al bridging. 

S
ince 2011, draw

ing on A
rm

adillo Ltd.’s experience, A
rm

adillo Inc. has been w
orking w

ith 

architects and structural engineers in N
orth A

m
erica to im

prove building design details 

and reduce heat loss due to therm
al bridging w

ithin the building therm
al envelope. 

A
rm

atherm
™

 therm
al break m

aterials provide a com
bination of low

 therm
al conductivity 

and high com
pressive strength and have been designed and tested to prevent therm

al 

bridging. A
rm

atherm
™

 has been proven through three dim
ensional m

odelling to reduce 

heat loss in w
all assem

blies, transitions and structural connections throughout the 

building envelope. 

A
rm

atherm
 TM

 solutions can be used anyw
here a penetration or transition exists in the 

building envelope creating a therm
al bridge. S

olutions to m
inim

ise heat loss include 

balcony, canopy, parapet, m
asonry shelf angle, cladding/Z-girt connections and w

all-to-

foundation transitions. Im
provem

ents in the effective U
 value of w

all assem
blies can be 

as m
uch as 70%

. 

W
e are a collaborative, design-build partner w

ho can assist in determ
ining the extent of 

therm
al bridging heat loss on building envelope perform

ance including therm
al m

odelling 

and connection design calculations. W
e look forw

ard to w
orking w

ith you. 
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Conductive heat transfer 
through the building therm

al 
envelope creates significant 
energy losses. Think 
canopies, balconies and 
cladding attachm

ents. 

• 
Therm

al bridging can 
reduce the R value of a 
wall assem

bly by as m
uch 

as 50%
.

• 
Therm

al bridging can be 
responsible for up to 30%

 
of a dwelling’s heat loss.

Therm
al im

age show
ing areas in a building envelope w

here therm
al bridging is creating heat losses. 

It has been estim
ated that the total heat flow

 through typical w
all assem

blies is 

underestim
ated by as m

uch as 20%
-70%

 due to therm
al bridging. S

im
ply adding 

insulation to w
alls has been proven to not necessarily decrease the energy use of a 

building. H
eat flow

 paths (therm
al bridges) allow

 heat to by-pass the insulation, negating 

any benefit of having m
ore insulation in the w

all. B
y ignoring therm

al bridging, the 

unaccounted for heat flow
 creates higher heating and cooling costs, oversizing of the 

H
VA

C
 equipm

ent, operational inefficiencies and higher energy consum
ption. 
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U
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W
hat are therm

al bridges?
To 

achieve 
higher 

R
 

and
 

U
 

values, 

therm
al b

rid
ging and

 air leakage m
ust 

be m
inim

ised to reduce building energy 

consum
ption. Therm

al bridges are highly 

conductive structural elem
ents that create 

heat transfer betw
een the exterior and 

interior of the building therm
al envelope. 

H
eat m

oves from
 w

arm
 to cold and is 

transferred via conduction, convection or 

radiation. A
ll building m

aterials conduct 

heat and each has a therm
al conductivity 

value (k). The U
-V

alue, also know
n as 

therm
al transm

ittance, is the rate of transfer 

of heat through a structure divided by 

the difference in tem
perature across that 

structure. The units of m
easurem

ent are 

W
/m

2K
. The R

 value or therm
al resistance 

to heat flow
 of a m

aterial is equal to the 

m
aterial thickness divided by its k value. 

Therm
al 

b
rid

ging 
occurs 

through 
any 

m
aterial that is m

ore conductive than the 

insulation it bridges. 

(Source: w
w

w
.inspectionfacades.com

) 
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The latest version of the B
uilding R

egulation P
art L (2013) as w

ell as the A
pproved D

ocum
ent L 1A

 

indicate the requirem
ent of therm

al bridging to be included in the fabric heat loss calculations. This 

is a m
ust w

hen trying to pass building control requirem
ents in England and W

ales. The im
plem

ented 

guidelines are also there to be beaten rather  than m
atched. 

The G
overnm

ent S
tandard A

ssessm
ent P

rocedure (S
A

P
 2012) provides a fram

ew
ork for calculating the 

energy perform
ance and carbon em

issions targets that need to be achieved for the particular build. The 

therm
al bridging calculations w

ithin S
A

P
 2012 can be found at detail 5.06 of the docum

ent as w
ell as 

being listed on this page. 

Exam
ples of therm

al transm
ittance and heat flow

 through the building envelope. Steel girts can be seen in the clear 
field w

all assem
bly, a steel shelf angle bolted to a slab edge as an exam

ple of a linear detail and a single beam
 

penetrating the envelope as a point detail. (Source: M
orrison H

ershfield) 

Linear and point transm
ittances along w

ith clear field transm
ittances can be used to 

determ
ine the overall heat flow

 for any size w
all or roof by calculating effective R

 and U
 

values that include the effects of therm
al bridging. For w

hole building load calculations, 

the linear and point transm
ittances are sim

ply added to the clear field U
 value of a given 

assem
bly area to calculate the overall therm

al transm
ittance. The overall heat flow

 can be 

found by adding all of the com
ponents together as show

n below
. 

Q
 = ∑ Q

 therm
al bridges + Q

O
 = ∑ (Ψ

 * L) + ∑ (Χ) + Q
O

O
r, as heat flow

 per area:

W
here A

, is the total opaque w
all area.

+ U
O

U =
A

∑ (Ψ
 * L) + ∑ (Χ)

C
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The m
ethods w

hen calculating the heat loss due to therm
al bridging (H

TB ) are: 

a) The sum
 of all linear transm

ittances (Ѱ
) x length of detail (L)

H
TB  = L (L x Ψ

) 

Alternatively:

b) If details of the therm
al bridges are not know

n use factor y = 0.15 in the 

follow
ing equation:

H
TB  = yΣA.exp  

W
here A

exp  = total exposed fabric area

The relevant inform
ation for the therm

al transm
ittance Ѱ

 values used in H
TB =Σ(L x Ѱ

) 

can be com
prised from

 three m
ethods:

• U
se values from

 the ‘accredited” colum
n of S

A
P

 A
ppendix Table K

1

• U
ncalculated details from

 the ‘default’ colum
n of S

A
P

 A
ppendix Table K

1

•  C
alculations by a person w

ith suitable expertise and experience in accordance to  
 

B
R

E 1/06

6
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U
sing the m

ethodology described here, allow
s details to be characterized by the am

ount 

of extra heat flow
 they add to a w

all assem
bly. The additional heat flow

 due to therm
al 

bridging is now
 included in the calculation of the U

 value of an assem
bly and therm

al 

break solutions can be evaluated to im
prove heat loss. B

y characterizing the heat flow
 in 

details in this m
anner, the design team

 can m
ore accurately m

ake decisions as they relate 

to the energy efficiency of their building design. 

Therm
al transm

ittance values are m
ore accurately found by sim

ulation using three 

dim
ensional heat transfer softw

are. The consulting firm
, M

orrison H
ershfield has 

conducted extensive research evaluating hundreds of typical construction details, w
all 

assem
blies, intersections and transitions using the principles of therm

al transm
ittance. 

They have dem
onstrated that tw

o dim
ensional m

odels cannot capture the actual heat 

flow
 path through three dim

ensional intersections and cannot accurately estim
ate therm

al 

transm
ittance (U

 value) and surface tem
peratures that are of interest in preventing 

condensation.

In addition to creating a breach in heat flow
, therm

al bridges reduce the 

surface tem
perature on internal surfaces as they penetrate the therm

al 

envelope. This can result in potential m
oisture problem

s. M
oisture 

w
ithin the b

uild
ing structure can corrod

e m
etal and

 d
eteriorate 

concrete over tim
e. 

In cold clim
ates, m

oisture can collect on the internal surfaces of 

exterior w
alls. W

hen these surfaces becom
e too cold due to a therm

al 

bridge, the relative hum
idity of the air in the area of the therm

al bridge 

could exceed 65%
. The higher the relative hum

idity, the greater the 

w
ater vapour content. C

ondensation w
ill occur on cold surface areas 

w
hen the tem

perature at the internal surface of an external w
all is at or 

below
 the dew

 point tem
perature of the air. 

B
uilding R

egulations P
art L includes the requirem

ent that condensation 

should be m
inim

ised in accordance to B
S

 5250 by reducing the internal 

surface tem
perature therefore reducing the risk of m

ould. 

U
sing a tem

perature factor (frs;) is the best w
ay to assess condensation 

risk. The frs; can be used to predict w
hether condensation w

ill occur 

by com
paring the coldest interior surface tem

perature to the dew
 point 

tem
perature. C

ondensation w
ill occur if the interior surface tem

perature 

is less than the dew
 point tem

perature. 

A
 m

easure of condensation risk is the tem
perature factor frsi :

M
ore therm

ally efficient building envelope details using therm
al break 

m
aterials and vapour barriers w

ill reduce the risk of condensation by 

forcing the dew
 point outw

ards of the therm
al envelope. Therm

ally 

b
roken structural connections p

revent excessive heat flow
 and 

potential condensation problem
s associated w

ith therm
al bridging. 
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Exam
ple C

alculation
C

onsider a w
all assem

bly that is 10 feet high and 6 feet w
ide w

hich has an effective 

clear field U
 value (U

O ) of 0.051 B
TU

/hrft 2oF (R
O

 = 19.6). The w
all has one interface 

detail due to a shelf angle w
here the linear transm

ittance (Ψ
) is 0.314 B

TU
/hrft oF. 

The total heat loss of the w
all assem

bly is given by:

Q
 = ∑ (Ψ

 *  L) + Q
O

= (0.314 x 6) + (0.051 x 60)

= (1.88) + (3.06)

= 4.94 B
TU

/ oF

In this exam
ple, the therm

al bridging due to the shelf angle is responsible for 38%
 

(1.88/4.94) of the heat loss w
hile the shelf angle itself (6” x 6’) represents only 5%

 

of the area of the w
all assem

bly. 

U
QA

=

U
=

0.471
RSI =eff

1
0.471 =

2.12

U
=

2.121
eff

Lowest surface tem
perature at junction - outside air tem

perature
Inside air tem

perature - outside air tem
perature 

frsi =
4.5

8
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It has been stated that therm
al bridges in conventional construction m

ay reduce insulation 

effectiveness by as m
uch as 50%

, resulting in w
all assem

blies and interface details that 

do not m
eet current energy code requirem

ents for m
inim

um
 U

 value. 

Exam
ples of typical assem

blies, transitions and structural connections 

w
here A

rm
atherm

 TM
 therm

al break m
aterials can be used to reduce 

therm
al transm

ittance and im
prove U

 values follow
. 

Therm
al conductivity values of Arm

atherm
 structural therm

al break m
aterials as com

pared to standard 
building m

aterials. 

STR
ATEG

IES TO
 PR

EVEN
T 

TH
ER

M
AL BR

ID
G

IN
G

Therm
al transm

ittances due to 
therm

al bridging can be reduced 
or prevented by using m

aterials 
with low therm

al conductivities 
or creating a therm

al break in the 
interface detail connection. This 
is accom

plished by introducing 
a m

aterial or com
ponent which 

has a m
uch lower therm

al 
conductivity in the connection 
where it penetrates the 
therm

al envelope. 

M
aterials w

ith low
 therm

al conductivities 

can 
b

e 
m

anufactured
/engineered

 
from

 

a w
ide array of plastic com

posites and 

elastom
eric or foam

 based com
pounds. In 

therm
ally broken, structural connections 

such as cladding attachm
ents, canopies 

and balconies, m
aterials used as therm

al 

breaks m
ust have high strength, stiffness 

and creep resistance. 

H
igh strength m

aterials how
ever tend to 

have 
high 

therm
al 

cond
uctivity 

values 

w
hereas low

 strength m
aterials tend to 

have low
 therm

al conductivity values. The 

m
ost effective therm

al b
reak solutions 

w
ill 

therefore 
have 

sufficient 
strength 

for structural support and a low
 therm

al 

conductivity capable of reducing heat flow
 

and preventing a therm
al bridge. 

Therm
oplastics (nylon, P

V
C

, Teflon) and 

rub
b

er m
aterials (neop

rene, nitrile) can 

have low
 therm

al conductivities, how
ever 

they deflect, creep and take a perm
anent 

set 
und

er 
lo

ad
. 

Lo
ng

-term
 

p
lastic 

deform
ation m

ay not be desirable in a 

structural connection. 

Therm
oset m

aterials on the other hand, 

such as polyurethanes and epoxy resins 

are ideal for use as therm
al breaks because 

they are m
uch m

ore resistant to creep and 

deform
ation under load w

hile also having 

low
 therm

al conductivities. 
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M
aterial

Properties
Arm

atherm
FR

R
Arm

atherm
500-160

Arm
atherm

500-250
Arm

atherm
500-320

Arm
atherm

500-490

C
om

pressive
Strength
(N

/m
m

2)
301.5

2
4.3

6.8
18.5

D
ensity

(K
g/m

3)
1331

160
250

320
490

Therm
al

C
onductivity
(W

/m
K

)
0.2

0.031
0.042

0.054
0.078

C
olour

Brow
n

G
reen

Peach
Brow

n
G

rey

Thicknesses
Available (m

m
)

6, 10, 12, 15,
20, 25, 50

12, 20, 25, 30
50, 100

5, 10, 12, 
15, 20, 25,

50, 100

5, 10, 12, 
15, 20, 25,

50, 100

5, 10, 12, 
15, 20, 25, 

50, 100

AR
M

ATH
ER

M
 STR

U
C

TU
R

AL TH
ER

M
AL 

BR
EAK

S - M
ATER

IAL PR
O

PER
TIES

A
rm

atherm
 provide tw

o grades of structural therm
al breaks, A

rm
atherm

 FR
R

 and the 

A
rm

atherm
 500 series. A

ll m
aterials can be cut, drilled and bonded to our custom

ers 

specification. A
rm

atherm
 products have also been independently assessed by the S

teel 

C
onstruction Institute (S

C
I) and can be designed in accordance w

ith the latest S
C

I 

guidance publications. 

Please note: N
on standard grades and dim

ensions are available upon request. 

The R
oyal Institute of British Architects (R

IBA)

N
ational Building Specification (N

BS)

The British Board of Agrém
ent (BBA)

The Steel C
onstruction Institute (SC

I)

AC
C

R
ED

ITATIO
N

S 

R
IB

A
 has a strategy and purpose to provide a professional body driving excellence of architecture. 

O
ne of R

IB
A

’s several 2016-2020 strategies is to provide access to education, know
ledge and skills. 

A
rm

atherm
 therm

al breaks have been incorporated in m
ore than 6000 applications across the globe, 

w
orking w

ith R
IB

A
 enables our vast expertise and know

ledge w
ithin the therm

al bridging industry to be 

broadcasted w
ithin this body. 

A
rm

atherm
 also provides a R

IB
A

 C
P

D
 accredited w

ebinar called “Therm
al B

ridging S
olutions: Im

proving 

B
uilding E

nvelope P
erform

ance” w
hich is a ‘crash course’ on the effects of therm

al bridging, how
 it 

can be prevented, the appropriate calculations to be m
ade w

hen calculating therm
al perform

ances of 

a building, as w
ell as a com

parison in reduction of heat loss w
hen using an A

rm
atherm

 therm
al break 

in certain applications. 

The A
rm

atherm
 product range can be found w

ithin the N
B

S
 P

lus library w
hich easily lets the user 

see our product specifications and im
port our product inform

ation into their specifications. A
ll our 

products are also available on the R
IB

A
 product selector w

ebsite, as w
ell as docum

ents show
ing 

w
here A

rm
atherm

 therm
al breaks w

ould be used w
ithin certain connections, such as balconies, roof 

penetrations and Z-G
irts. 

The B
B

A
 A

grém
ent C

ertificate is a m
ark of excellence based on rigorous national standards that validate 

a construction product’s specialist form
ulation, capability and uniqueness.

S
C

I has exam
ined the test data for A

rm
atherm

™
 FR

R
 and has derived resistance values suitable for 

use in structural design. R
ecom

m
ended design m

ethods are presented w
hich should be used w

hen 

therm
al break m

aterials are used in structural connections. 

A
s a results of S

C
I’s independent review

, A
rm

adillo therm
al break m

aterials A
rm

atherm
™

 FR
R

 and the 

associated technical data presented in this report has been granted “S
C

I A
ssessed” status.
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A
rm

atherm
™

 FR
R

 structural therm
al break m

aterial provides a com
bination of low

 

therm
al conductivity and high com

pressive strength and has been used in hundreds of 

structural steel fram
ing connections transferring load in m

om
ent and shear conditions. 

A
rm

atherm
™

 FR
R

 can support up 301.5N
/m

m
2. The m

aterial is m
ade of a reinforced, 

therm
oset resin w

hich is fire resistant and has very lim
ited creep under load, m

aking it the 

ideal m
aterial for use in structural and façade therm

al break connections. 

A
pplications using A

rm
atherm

™
 FR

R
 to reduce heat flow

 include: 

A
rm

atherm
™

 500 is a high strength, therm
oset polyurethane m

anufactured in several 

densities w
hich can support loads up to 27.5 N

/m
m

2 w
ith R

 values as high as 3.8 per 

25m
m

 w
hich is superior to the properties of aerated concrete and w

ood blocking. 

A
pplications using A

rm
atherm

™
 500 to reduce heat flow

 include: 

Balcony / canopy
Equipm

ent screen / 
w

ind screen
R

oof davits 
and anchors

M
ullion connections

Shelf angles
Steel fram

ing 
connections

Fenestration
C

olum
n bases

R
oof penetrations

W
all-to-foundation 

transitions
Slab Edges

Parapet to roof 
intersections

O
U

R
 PR

O
D

U
C

TS

Arm
atherm

TM FR
R

Arm
atherm

TM 500

14
15
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M
asonry veneer w

alls require tiebacks and shelf angles w
hich form

 significant therm
al bridges 

and can reduce a w
alls’ R

 value by as m
uch as 50%

 m
aking it difficult to m

eet energy codes. 

S
helf angles transfer the m

asonry load back to the buildings’ structural steel or concrete slab 

edge interrupting the continuous insulating layer of the w
all assem

bly creating a continuous 

therm
al bridge. 

To im
prove the U

 value of a m
asonry w

all assem
bly, the shelf angle can be connected to the 

structure at discreet, evenly spaced points such as plate “blades” allow
ing the insulation to 

pass behind the steel angle, reducing the effects of a continuous therm
al bridge. H

ow
ever, 

building the shelf angle outw
ards requires larger geom

etries and additional m
aterial to support 

the cantilevered load. 

A
lternatively, A

rm
atherm

™
 FR

R
 m

aterial can be used directly behind the shelf angle as a therm
al 

break w
ithin the insulating layer significantly reducing the linear transm

ittance of the shelf angle. 

R
igid, m

etal flashing used as w
aterproofing can then be replaced w

ith a non-conductive, self-

adhered m
em

brane. 

Scenario

Exterior 
+ C

avity 
Insulation 1D

 
R

-Value
ft 2hr°F/BTU

(W
/m

2 K)

C
lear W

all 
R

-Value (R
O )

ft 2hr°F/BTU
(m

2 K/W
)

U
O

BTU
/ft 2hr°F

(W
/m

2 K)

R
 effective 

w
ith shelf 
angle

ft 2hr°F/BTU
(m

2 K/W
)

U
 effective

BTU
/ft 2hr°F

(W
/m

2 K)

Linear 
Transm

ittance 
of Shelf Angle

BTU
/hrft°F

(W
/m

K)

%
 R

eduction 
in H

eat Loss

C
ontinuous 

Steel Shelf 
Angle

R-15 + R-12
(2.64) + (2.11)

R-19.8
(3.48)

0.051
(0.29)

R-9.9
(1.74)

0.101
(0.58)

0.314
(0.544)

-

Steel Shelf 
Angle w

ith 1” 
Arm

atherm
 

FR
R

 w
ith 

w
asher, 

bushing and 
S.A.M

.

R-15 + R-12
(2.64) + (2.11)

R-19.8
(3.48)

0.051
(0.29)

R-13.8
(2.43)

0.072
(0.41)

0.135
(0.234)

57%

Arm
atherm

TM FRR 
Therm

al Break

1

Arm
atherm

TM 
FRR Bushing

Arm
atherm

TM 
FRR W

asher

Rear View

3
2
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STEEL C
AN

O
PY/BALC

O
N

Y
(Steel to Steel)

The m
ost com

m
on interface details for structural fram

ing are canopies and balconies that 

use cantilevered steel or alum
inium

 elem
ents. These elem

ents are typically connected to 

slab edges or spandrel beam
s on the interior side of the therm

al envelope passing through 

insulation and air barrier layers. The R
 value of a w

all assem
bly can be reduced by as 

m
uch as 60%

. 

U
sing a therm

al break at these connections w
ill im

prove the U
 value of a w

all assem
bly w

hich 

includes this type of point transm
ittance. A

rm
atherm

™
 FR

R
 structural therm

al break m
aterial 

is capable of transferring the loading in m
om

ent and shear connections w
ithout creating 

significant rotation. In fact, in structural testing, A
rm

atherm
™

 FR
R

 has been evaluated in 

m
om

ent and shear connections for creep, rotation and any im
pact on bolt force. W

hile 

m
inim

ising heat flow
, the structural perform

ance of these connections m
ust rem

ain acceptable. 

Scenario

Exterior 
Insulation 1D

 
R

-Value
ft 2hr°F/BTU

(m
2 K/W

)

C
lear W

all 
R

-Value (R
O )

ft 2hr°F/BTU
(m

2 K/W
)

U
O

BTU
/ft 2hr°F

(W
/m

2 K)

R
 effective 

w
ith Beam

ft 2hr°F/BTU
(m

2 K/W
)

U
 effective 

w
ith Beam

BTU
/ft 2hr°F

(W
/m

2 K)

Point 
Transm

ittance 
of Beam
BTU

/hr°F
(W

/K)

%
 R

eduction 
in H

eat Loss

C
ontinuous 

Beam
R-15
(2.64)

R-18.5
(3.25)

0.054
(0.31)

R-6.9
(1.21)

0.145
(0.83)

1.73
(0.92)

-

25m
m

Arm
atherm

FR
R

 using
steel bolts

R-15
(2.64)

R-18.5
(3.25)

0.054
(0.31)

R-7.3
(1.28)

0.138
(0.78)

1.56
(0.83)

10%

25m
m

Arm
atherm

FR
R

 using
stainless steel

bolts

R-15
(2.64)

R-18.5
(3.25)

0.054
(0.31)

R-8.4
(1.48)

0.119
(0.68)

1.16
(0.62)

33%

25m
m

 
Arm

atherm
FR

R
 using 

stainless steel
bolts & FR

R
 

w
ashers & 

bushings

R-15
(2.64)

R-18.5
(3.25)

0.054
(0.31)

R-9.2
(1.61)

0.109
(0.62)

0.95
(0.50)

45%

50m
m

 
Arm

atherm
 

FR
R

 using 
stainless steel 

bolts & FR
R

 
w

ashers & 
bushings

R-15
(2.64)

R-18.5
(3.25)

0.054
(0.31)

R-10.2
(1.79)

0.098
(0.56)

0.72
(0.38)

58%

Arm
atherm

TM FRR 
Therm

al Break

1

Arm
atherm

TM 
FRR Bushing

Arm
atherm

TM 
FRR W

asher

Rear View

3
2
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FO
U

N
D

ATIO
N

 TO
 W

ALL TR
AN

SITIO
N

Scenario

C
lear W

all 
R

-Value (R
O )

ft 2hr°F/BTU
(W

/m
2 K)

Slab 1D
 R

-Value
ft 2hr°F/BTU

(W
/m

2 K)

Slab H
eat 

Loss L2D
F

BTU
/ft 2hr°F

(W
/m

2 K)

Assem
bly H

eat 
Loss L2D

T
BTU

/ft 2hr°F
(W

/m
2 K)

Linear 
Transm

ittance 
of W

all to Slab
BTU

/ft 2hr°F
(W

/m
2 K)

%
 R

eduction in 
H

eat Loss

Exterior W
all 

directly on 
footing. 25m

m
 

fiberboard floor 
to foundation

R-10.2
(1.79)

R-5
(0.88)

1.18
(2.04)

1.88
(3.25)

0.309
(0.534)

-

50m
m

 
Arm

atherm
 500 

under exterior 
w

all and interior 
w

all. 25m
m

 
fiberboard floor 
to foundation

R-10.2
(1.79)

R-5
(0.88)

1.18
(2.04)

1.74
(3.01)

0.170
(0.294)

45%

50m
m

 
Arm

atherm
 500 

under exterior 
w

all and interior 
w

all. 50m
m

 
Arm

atherm
 

500 floor to 
foundation

R-10.2
(1.79)

R-5
(0.88)

1.18
(2.04)

1.71
(2.96)

0.139
(0.241)

55%

Insulation

Arm
atherm

TM 500 
Therm

al Break

Arm
atherm

TM 500 
Therm

al Break

1

2

Foundations are part of a buildings’ therm
al envelope. The intersection at a slab on grade to 

foundation w
all and the exterior w

all to foundation transition are both areas w
here heat flow

s 

out of a building due prim
arily to non-continuous insulation details. 

The linear transm
ittance at these locations can be reduced by as m

uch as 60%
 by using an 

efficient, structural therm
al break. A

rm
atherm

™
 500 is a load bearing, therm

al break m
aterial 

m
anufactured in several densities to provide a range of load capacities w

ith R
 values as high 

as 3.8 per 25m
m

. 

N
ote: Foundation insulation length under floor slab w

as 305m
m

 for these scenarios. The linear 

transm
ittance can be reduced further by increasing the length of the slab insulation. L values 

are sim
ilar to F factors and are the heat flow

 of the slab on grade per unit length of the 

slab perim
eter. 
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R
O

O
F PEN

ETR
ATIO

N

The roof is part of the building envelope w
here penetrations such as davits, anchors and 

supports for dunnage extend through the therm
al envelope and roof insulation creating 

non-continuous insulation. These interface details are typically connected to interior trusses 

or structural elem
ents creating a therm

al bridge and point transm
ittance. The R

 value of the 

roof can be reduced by up to 40%
 in these areas. 

A
 therm

al break at these locations w
ill im

prove the U
 value of the roof assem

bly and prevent 

potential condensation problem
s at the structural connection. A

rm
atherm

™
 FR

R
 and 500 

series therm
al break m

aterials can transfer the loading conditions at these locations w
hile 

significantly reducing heat flow
. The transm

ittance can be im
proved by as m

uch as 80%
. 

M
aterial data inform

ation for the therm
al m

odelling exam
ples show

n is available upon request. 

P
lease contact us to obtain these or the therm

al perform
ance and condensation indices results 

of other m
odelled areas in the building envelope from

 our therm
al m

odelling library. 

Arm
atherm

TM 
FRR Bushing

Arm
atherm

TM 
FRR W

asher

Arm
atherm

TM 
Therm

al Break

Scenario

R
oof 

Insulation 1D
 

R
-Value

ft 2hr°F/BTU
(W

/m
2 K)

C
lear Field 

R
-Value (R

O )
ft 2hr°F/BTU

(m
2 K/W

)

U
O

BTU
/ft 2hr°F

(W
/m

2 K)

R
 effective 

ft 2hr°F/BTU
(m

2 K/W
)

U
 effective 

BTU
/ft 2hr°F

(W
/m

2 K)

Point 
Transm

ittance 
of Anchor
BTU/hrft°F

(W
/m

K)

%
 R

eduction 
in H

eat Loss

R
oof Anchor 
w

ithout 
Therm

al 
Break

R-40
(7.04)

R-42.3
(7.44)

0.024
(0.134)

R-25.5
(4.49)

0.04
(0.223)

0.204
(0.35)

-

R
oof Anchor 

w
ith 12.5m

m
” 

Arm
atherm

 
FR

R

R-40
(7.04)

R-42.3
(7.44)

0.024
(0.134)

R-27.2
(4.79)

0.036
(0.209)

0.175
(0.30)

14%

R
oof Anchor 

w
ith 152m

m
 

Arm
atherm

 
500

R-40
(7.04)

R-42.3
(7.44)

0.024
(0.134)

R-37.2
(6.55)

0.027
(0.153)

0.041
(0.07)

80%

1

3

2
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C
O

LU
M

N
 BASE

Insulation

Arm
atherm

TM 500 
Therm

al Break

Scenario

Slab 
Insulation 1D

 
R

-Value
ft 2hr°F/BTU

(W
/m

2 K)

C
lear Field 

R
-Value (R

O )
ft 2hr°F/BTU

(m
2 K/W

)

U
O

BTU
/ft 2hr°F

(W
/m

2 K)

R
 effective 

ft 2hr°F/BTU
(m

2 K/W
)

U
 effective 

BTU
/ft 2hr°F

(W
/m

2 K)

Point 
Transm

ittance  
of Anchor
BTU/hrft°F

(W
/m

K)

%
 R

eduction 
in H

eat Loss

Steel C
olum

n 
w

ithout 
Therm

al 
Break

R-30
(5.26)

R-31.7
(5.57)

0.03
(0.179)

R-29.9
(5.26)

0.03
(0.190)

0.504
(0.864)

-

Steel C
olum

n 
w

ith 152m
m

 
Arm

atherm
 

500

R-30
(5.26)

R-31.7
(5.57)

0.03
(0.179)

R-31.5
(5.55)

0.03
(0.180)

0.046
(0.079)

91%

1

S
teel colum

ns traditionally extend through the building envelope (floor slab) and insulation at 

their base. In low
 tem

perature buildings such as freezer room
s and cold storage facilities, this 

creates a therm
al bridge and point transm

ittance betw
een the steel colum

n and the foundation. 

This is also the case for colum
ns w

hich bear on exposed foundation w
alls. A

rm
atherm

™
 500, 

high strength m
aterial can support and transfer colum

n loads w
hile providing an effective 

therm
al break betw

een the colum
n base and concrete foundation. W

ith R
 values as high as R

 

3.8 per 25m
m

, A
rm

atherm
™

 can help to m
eet the baseline insulation requirem

ents for floors 

in refrigerated storage facilities m
ore efficiently than tim

ber or aerated concrete. 

N
ote This scenario is of a single colum

n in a 3.05m
 x 3.05m

 floor space, so the im
pact 

of one colum
n on the floor slab R

 value is not trem
endous but the reduction in heat 

loss at that singular point is large. M
ore colum

ns in a given area w
ill increase the 

effective R
 values . 
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AD
D

ITIO
N

AL EN
VELO

PE 
LO

C
ATIO

N
S TO

 C
O

N
SID

ER

Fenestration
W

indow
s and doors can severely degrade a w

hole w
all therm

al perform
ance. 

W
indow

 R
 values have the largest im

pact on a w
alls’ overall R

 value. Transition 

and fram
ing details can have a m

ajor im
pact because these connections create 

conductive heat losses (therm
al bridges) that pass through the therm

al envelope. 

A
rm

atherm
™

 500 series therm
al break m

aterial has an R
 value as high as 3.8 per 

25m
m

 and can be used betw
een fram

ing connections and profiled/m
achined for 

use as w
indow

 sill com
ponents. 

Parapet/R
oof Edge

R
oof to w

all intersections and parapet locations require structural fram
ing for 

support, w
hich prevents continuous insulation from

 roof to w
all. The designs of 

these intersections often create therm
al bridges. A

rm
atherm

™
 structural therm

al 

break m
aterials can be used at these locations to create continuous insulation 

and im
prove heat loss at these interface details by as m

uch as 30%
. 

C
urtain w

all M
ullion C

onnections
Like shelf angles, curtain w

all m
ullions have an im

pact on the therm
al perform

ance 

of a building’s envelope. S
m

all in area, but required in m
any locations, the 

total heat loss due to these highly conductive elem
ents can be substantial. 

A
rm

atherm
™

 FR
R

 therm
al break m

aterial transfers the structural loads of curtain 

w
all fram

es and spandrel panel connections w
hile reducing heat loss. 

C
ast in situ C

oncrete Balcony
U

ninsulated concrete balconies are a classic exam
ple of a highly conductive, 

structural therm
al bridge. The steel reinforcing bars that transfer shear and 

m
om

ent load in a cantilevered concrete slab, greatly increase heat flow
 resulting 

in poor linear transm
ittance values at the connection point to the m

ain floor slab. 

C
onditioning the floor area on the internal side of these connections in cold 

clim
ates is an enorm

ous w
aste of energy. To reduce heat loss and prevent the 

therm
al bridge created by steel reinforced concrete, A

rm
atherm

™
 500 m

aterial 

and G
R

P
 reinforcing bars can be used at this structural connection. H

eat loss can 

be im
proved by 50%

 using this approach. 

C
ladding/Façade C

onnections
C

ontinuous exterior insulation is alm
ost alw

ays com
prom

ised by m
etallic 

structural connections such as clips and girts w
hich create a therm

al bridge 

w
hen connected to steel stud fram

ing. These connections in conjunction w
ith the 

steel studs have a significant im
pact on the U

 value of w
all assem

blies. Insulation 

effectiveness can be reduced by as m
uch as 50%

 due to these heat flow
 paths. 

A
rm

atherm
™

 Z G
IR

Ts im
prove the U

 value of cladding and w
all panel assem

blies 

by elim
inating the use of highly conductive m

etal girts and alum
inum

 brackets 

creating w
all assem

blies that are up to 98%
 efficient. 
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www.armatherm.co.uk

Armatherm
Brighton St

Shipley
West Yorkshire

BD17 7EB


