
Ideas on the Developfnent of Techniques for Supporting Continuous 
Externai Clay Masonry Walls and Proposals for Detailing 

M.L . Sil vano - Architect / TechnicaL SaLes Manager, Redland Bricks Limited, 
Reigate, Surõey, EngLand: 

ABSTRAC T 

The paper proposes a number of ideas to suppLement methods of supporting 
exte rna L Leaves of cavity cLay masonry waLLs. These have in the past 
been achi eved by expressing horizontaL members of structures and using 
them to support waLLs above. 

In or der to conceaL these supporting eLements, brick sLips were used . 
Thi s technique, despite the adoption of new bonding materiaLs, is viewed 
with some reserve possibLy due to the high faiLure rate of this method. 

1.0 IN TRODUCTION AND BACKGROUND 

8 .S. 5628 Part 1: 1978 CLause 29.2 specifies that "Uninterrupted 
height and Length of the ou ter Lea f of externaL cavity waLLs shouLd 
be Limited so as to avoid undue Loosening of the ties due to 
d i fferent i aL movements between the h_o Leaves. The outer Leaf 
shouLd therefore be supported at intervaLs of not more than every 
t hird storey or every nine metres, whichever is Less." 

During the past years expressing the ho rizontaL members cf the 
s tructure (Fig. 1) on the eLevations and using them to support the 
waLls above was an estabLished way of resoLving this detail. There 
were obvious aesthetic Limitations and probLems arising from water 
penetration, coLd bri dges and consequent internaL condensation were 
Looked ai wit h complacency and probõbLy accepted as a price to be 
paid in satisfying the coLossaL housi ng needs of the past decades . 
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Fig. SLab expressed on eLevation 
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For aesthetic reasons, in certain cases the en ti re eLevation was 
rendered or cLad wit h various materiaLs normaLL y stuck on to the 
rendering , In other cases , the horizontaL support was recessed 
(Fig. 2) ando conceaLed with sL ips in Line wit h the waLLs above and 
beLow. ' 
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Fig. 2 SLips conceaLing the structuraL 
support 

The probLems which have been associated with the soLutions iLLu s trated 
above are weL L known, particuLarL y when no compressibLe joint was 
provided to separate the wa LLs from the brick sLips area thereby 
causing movement to be transmitted o~to the fragiLe sec tion of bonded 
sLips. CLadding becoming loose and eventuaLly faLling has aLways 
been visualised as a potential weak ness by designers and contractors. 
Because of the impossibiLity of supervisi ng wo r k on site and 
determining the Long term durability of this method, the bonding of 
sLips onto reinforced concrete members is stiLL viewed wi th reserve 
and used with uncer fainty. 

2.0 DEVELOPMENT OF NEW TECHNI QUE 
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Searching for an aLternative which is easy to construct , durabLe, safe 
and which provides uninterrupted elevations o f br ick cladding, a new 
concept has been evoLved. The technique, which uses various 
arrangements of rebated bricks, ( "pistoLs", mechanica l ly cut from 
standard units), Laid on steeL angles or concrete nib supports, has 
been extensi veL y used and proved satisfactory in practi ce in a 
La r ge numbe r of cases. 

Some of t he reasons which have also contributed to promoting the 
adoption of this idea can be listed as foL Low s: 

a - In cases where the support is a steeL angle (Fi gs . 8, 9, 11 and 12 ) 
the advantages are of having a v irtuaL l y continuous cavity space 
between inner and outer Leaves; conside r abLe reduction of coLd 
bridges through structural members; the LikeLihood of obtaining 



a more uniform insuLation of the cavity where boards or Loose fiLL 
is empLoyed; possibiLity of constructing satisfactory 
horizontaL movement joints; possibiLity of accommodating 
dimensionaL variations or the structure by adjustments or the 
steeL support during fixing; the rebated bricks, hiding the 
support, can reLy on a mlnlmum of two-thirds bearing pLus a 
stabiLising tie at the back. 

b - Oue to the characteristics of a reinforced concrete nib, the 
thickness to be conceaLed requires the use of rebated br ick s Laid 
on soLdier course (Figs. ó and 7) . 

c - These aLternatives aLso reLy on the bearing surrace rather than 
bonding (Fig. 3 ) and therefore can be cons idered more advantageous 

Sotuhon retying on 
bOnding, 
Frngllity 

F i g. 3 

Solution retylng on 
bearlng, 
Durability and Srnbility 

than the basic soLution of bonded sLips. 

Both the fechniques described can convenientLy be used to conceaL 
s t ructu r a L supports over open i ngs, spand re L pane Ls, vi i ndows, doors, 
etc. (Figs. 4 and 5). 

Fig. 4 

M i L ton Keynes 
CentraL Library 

Buckinghamshire 
County Architects 
OetaiL of rebated 
soLdier bricks on 
steel. angLe 
Sl'pport 
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F i g. 5 

MiL ton Keynes CentraL Librar y 

The giant order and cornice, 
but with an open corner, 
carried out in rebated bric ks. 

3.0 DESIGN CONSIDERATI ONS 
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A reínforced - concrete nib wouLd provide the most simpLe and economicaL 
aLternative support where one or more soLdier courses of br icks can be 
incorpo rated as a feature of the eLevation. A numbe r of options are 
shown for this aLternative (Figs. 6 and 7). 
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Fi g. ó Concrete nib conceaLed by one soLdier course 
of rebated bricks 
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Fig. 7 Concrete nib concealed by two soldier courses 
of rebated bricks 

In these instances provlslon should be made for at Least two-thirds of 
the brick width to act as a minimum effective bearing surface; 
rebated bricks whose nib is not less than 25mm thick and not more than 
150mm long shouLd be used depending upon the depth of the reinforced 
concrete nib and mechanicaL strength of the bricks; ensure that the 
rebated bricks are appLied to the reinforced concrete nib using an 
appropriateLy specified morrar mix; stainLess steeL ties shouLd be 
anchored in the dovetaiL sLot (cast into the reinforced concrete 
member and inserted within the soLdier brick perpends at intervaLs 
not exceeding 300mm); stainLess steeL reinforcemenr needs to be 
provided in any horizontaL mortar joints between different courses to 
improve bonding effectiveness, i.e. stack bonding/strercher bonding 
where mortar joints wiLL coincide; the damp proof membrane shouLd be 
Laid above the first brick course which is positioned on top of the 
stiffened soLdier course, this for obvious reasons of stabiLity; the 
damp proof course shouLd be bedded within two Layers of an appropriateLy 
specified mortar mix; the horizontaL movement joint needs to be 
highLy compressibLe and constructed to the manufacturer's recommendations 
and specifications. 

Where the characteristics of the eLevations do not aLLow the use of 
soLdier courses and instead aLternative bonding is required, the 
adoption of an angLe, preferabLy of stainLess steeL or heavy gaLvanised 
steeL, as shown on the various aLternatives iLLustrated (Figs. 8, 9, 11 
and 12) can provide a greater choice of options. 

From first-hand experience resuLting from the monitoring of a number of 
cases, the foLLowing points have emerged which are worthy of 
consideration when finaLising one of these aLternatives: 

The supporting angLe shouLd be fixed to the structure by means of 
boLts which aLLow for adjustments both verticaLLy and horizon taLLy 
(F i g. 10). 
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")y~~---~~--llf-""""~-+ Stoinless Steel Tie 
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Fig. 9 ~. 
Steel angle concealed 
by one soldier course 
of rebated bricks 

Elastic Sealanr 
. i 'leinftrced Corcrete Slab 

~Air Gap 
:: Compressible Backlng &. 
.. Elastlc Sealant ~ Saci<. 

F i g. 8 

Steel angle concealed 
by rebated bricks on 
flat 
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Fig. 10 

Oevice allowing conside r ab le 
fixing adjustment in 
ve rtical and horizontal 
di rect ions 
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In some instances, angLes are produced by press/bending of steeL 
sheets and their surface can be extremeLy smooth. In order to 
provide an acceptabLe degree of roughness of the pLane of the 
support, it is advisabLe that a stainLess steeL wire mesh is 
weLded on to it. 

In aLL cases the rebated bricks are Laid on to the roughened angLe 
using appropriateLy specified mortar mixo 

The suggested depth of the brick rebate shouLd not be more than 
the sum of the thickness of the steeL angLe pLus the mortar bed. 

The first course of soLdier bricks, or at Least the first two of 
stretchers, wiLL need to be anchored as shown (Figs. 8, 9, 11 and 
12) by using any of the ties avaiLabLe and suitabLe for this 
purpose. 

:"=----~~:-+:"...;ij~--4-{].ovetail Slot 

Fi g. 11 

!1-----::"'f1----+Steel Angle With 
Rougl1ened Plane 

SteeL angLe/bricks 
arrangement showing 
positioning of ties and 
damp proof course 
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Siab 

ALternati ve showing 
brick reinforcement, 
tying, etc. 
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The damp proof membrane shouLd be positioned above the courses as 
mentioned in pre vious paragraphs . 

In each of these cases the detaiL shouLd be checked for structuraL 
stabiLity by a quaLified structuraL engineer. 

4.0 OTHER DETA ILS REOUIRING ADDITIONAL FIXI NG 
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AdditionaL reinforcement or fixing should be considered in very exposed 
situations where brickwork is likeLy to be influenced or affected by 
differential movements of a varied nature, including situations where 
the bonding arrangement does not compLy with Clause 3.12.1 of C.P. 121 
Part 1:1973. In pa rticu la r, this applies where stack bonding brickwork 
is being considered or where coping to parapet waLls is bu i lt with an 
unsatisfactory bonding arrangement. 

In the first case it would be essential to reinforce all horizontal 
courses and tie the vertical pe rpends at intervaLs of not more than 
300mm (F i g. 13). 
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For parapet waLl copings it is advisable to tie tne coping units to the 
courses beLow in order to obtain a better and heavier monolithic section 
of wall which would remain more stable and not move onto the slip plane 
provided by the damp proof course beLow it (Fig. 14). 

F ig. 14 
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SimiLar conditions and requirements wouLd aLso appLy to other detaiLs 
such as ciL Ls, s Lop ing or corbeLLed brickwork, etc. (Fig . 15 ) . 
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F ig. 15 

Tying / reinforcement of 
sLoping brickwork for 
a window head 

Cha nged methods of use of brick masonr y within the buiLding enveLope, 
nameLy the reduction in thickness of waLLs, have produced a reduction in 
stabiLity which has become evident in recent times and continues to give 
rise to certain probLems. 

New methods have and wi LL need to be found to compensate for these 
probLems. In particuLar, the necessity to support the exter naL Leaf 
without interrupting the aesthetics of cont inuous paneLs of brickwo rk, 
originated the idea to use steeL angLes or concrete nibs on which 
rebated bricks of various t ypes are arranged and fixed to the structure 
rather than bonded around it. 

The most impor tant aspect of this technique is to make sure that the 
rebated bricks are weLL tied to their support to make up for the reduction 
in bearing surface and to achieve stabiLity. In consideration aLso of 
the contained thickness of the cLay brick externaL Leaf and consequentiaL 
Limited protection to the ties, it is essential to consider using 
stainless steel fixings and appropriately specified mortar mixes to 
assure trouble-free, long term durab i l i ty. 

Suitably positioned vertical movement joints should be provided, takin g 
into consideration all orher factors which determine the occurrence of 
movements. 
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