A corrosion
time-bomb is
ticking away inside
many of
Birmingham's
most distinguished
city centre
buildings, causing
steel frameworks
to expand and
crack. But a
little-understood
electrical
procedure,
pioneered in the
1820s to preserve
warships, could
well provide a
cost-effective
solution
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No papering over the cracks

L ke sy other mnjor cibes in Britain and
around the workd, Birmingham is home
to hundreds of steel-framed buildings.

Toking their ideas and technology from
the United Stutes, designers nnd buildess in
the early 20th century sow steel fromes as the
key o butldings that could be cheaper, safier,
higher and lighter than their maditional
COMETRiTe

Using encapsulsted sieel colummns, the
huilding fiame became the principal load-
bearer, with stone now used for clndding misd
decarative effect.

Whai bogan as a poneering technigque o
rebuild Chicago following its great fire of
1871 had soon bhelped transform dozens of
city céntres aeross Amenica und Europe

*II you look ot oy major building in
Brmingham constructed between 1910 amd
1930, the chances nre it will be steel-framed,”
says Steven Jelfs, of Fusion Bullding
Consultuncy.

“And we now know that there is a recog-
nisable cyele, which dictntes. it comosion
will ocour and demand remedial treatment
over & given period

*This means that we have an entire gen-
emtion of fine buildings, typically those in
the financinl district, which are now reaching
acritical sage.”

According bo specialist corrosion engineer
Paul MNoyee, the rate and degree of damage
vanes widely, but the end result is incvituble:
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“Comosion 18 o sbow procesy, particulerky
when steel columns are embedded in thick
misonry, 2 this provides immundty from the
clements,  However, some penctration is
inevitnble aover time

"The corrosion is caused by the breaking
down of the pH [acidialkaline balance] which
occurs through expasure gither o chlorides
such na sale, or through carbonation. When
this happens, the sizel beging to rust. This
bocomes critical because the rust = or coimo-
sion product — is much [anger than the oniginal
msterial, typically, expanding 10 seven or
eipht times s original dimensions

“The fuct that the stee] is embedided witkin
mzsonry ar concrele & imelevant o the
damage 1 will cowse

"Nothing will sop it expanding anco
exposed (o the cormusive elements, 5o i the
stexl benms expand, it exerts immense prés-
sure on the surrounding stonework and
erucks will ingvitably sppear,”

Cracks are one thing — but the real danger
occurs when expansion from within the
framework coauses cladding materials o
loasen and full.

“Inn the past, many building owners have
responded to eracks by simply filling them
i, says Mre Jelfs

“Unforunastely, where the problem is a
carmoded steel frame, this ks not a cine,

“The only lasting solution 8 to actually
tackle and reverse the corrosson process. This

isachieved by o procedune known as cathodio
protection.”

A fusion of electrical i chemical prin-
ciples, cathodic protection effectively
restores the steel's pH balance through the
application of 'an electrical current. This 18
physically achicved through a series of wines
attached to the stoelwork ot regular intervals,
carrving o small bul constani curnent

0 rigmnnlly developed over 150 years ago
m the mmmne indusiry, cathodic pro-
tection = in fisct not pew o Birmingham, yet
is nlmost unknown i the world of building
mainteance

For many vears it has boen applied to
concrete bridges, says Panl Noyce: “With
their fiur greater exposurne to chlondes, due to
salt o the roads, steel-framed bridges were
prome §o corrosion far faster thon buildmgs.
50 the lessons kearned trenting bridges in the
19808 are going 1o become incressingly rel-
evant in maintaining our bulldings in the 2151
ceniury,”

With the propeny sector only just waking
up o the realines of steel-fmme comosion,
cathodic protection is just beginning to
appear on the radir of local surveyors, agents
and developers

“Weane currently helping a client employ
cathadic protection to deal with comasion
issued al Cavendish House in Waterloo
Swroet,” savs Jelfs.

“This ts probably oaly the second or third
cxample of its use on buildings in the Mid-
lands, But it certainly won't be the last.”

The good news for buildimg ovwners is that
cathodic protection is a far cheaper envinon-
mental opdion thom most traditiomnal con-
struction remodies.

“The system entnils atiaching anodes o
the bislding framewark,” adds Mr Jellx
“Compared to the physical fmoma of
rempving blocks of masonry ~ not 10 mention
ull e surrounding tstorical and structeml
complications this involves — cathodic pro-
tection is easy and economical ™

The most remackable feature however, i3
that far from replacing existing maderials,
cuthodic prosection netually restares them,

"By nestoring the chemical balance in the
steel and s immedine emvironment, we lit-
emlly reverse the ageing nnd corrosion
processes,” sy Noyee.

"Il applied in time, it restores the stoed-
waork fo its original condition and will give
vour framework mother 40 o 50 years of
service. Then i can be repeated for as long ns
the baiilding remains.

F you own or occupy b stecl-lamed
building then the issue of cormosion simply
his 1o be fscext But by bringing in a subtshly
experienced surveyor before the damage
becomes oo gre, you nod only save a for-
tune in maintenanee — but quite possibly the
butlding itsell"



