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The relative quality of the concrete covering
the relnforcement _and the relative pnotectlon
it secures.

a qualité relative du béton redonvrant les.
armatures et la;protectlon relatlve qu'll pro-
I.cure.

The capability of concrete to protect the reinfor-
cement against:corrosibn in a more or less agﬁesSive'eﬁvinon-
ment:requires a certain.coﬁplex.quality of thefconcbete.fIt
is a combination of adequate‘COmposition,.density; iﬁpenvious-
ness, low eapiliary:suetion,.low ahSorption,ilowrtendeﬁcyuto
deep carhonation, low shriﬁkage; low tendeﬁcy to cfecking,
and hlgh 1ntr1n51c re51stance to the agressive env1ronment.
There is. no 1ncompat1b111ty between these propertles. They
may be attalned by the use of good components well propor-
tioned in the mix, good m1x1ng and good compactlon in the :
forms, ‘thus good concrete and good workmanshlp This adequa-
te complex quality is assumed.ln an unrestricted space
one may. con31der it is possible to define it by a certain
value. For reason of simplicity, this value will be related
to itself, ‘thus -expressed by 1, which represents the strlctly
requlred quality.

" In and near the cover of the relnforcement thlS
quality is often reduced because of the restrlcted space,.

namely multlple boundary effects from the sides and the bot-
tom of the forms and from the relnforcement 1tself, s;ev1ng
effect of the relnforcement and segregatlon, difficulty of
pourlng and compactlng the concrete, high shrlnkage stres-
ses at the.boundary of the reinforcement, etc ... This may
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be represented in a diagram quoting the relative quality QU
on the ordinates and the thlckness C of the cover along the
abscissae.

For a cover thlckness c =0, there is no concrete
to protect the relnforcement hence QU = 0. When the thlck-
ness of the cover exceeds a certaln critical value CR the .
effect of the restriction of the space becomes! negllglhle and
QU = 1. For the values of C between O and CR, QU varies accor-
ding to a certain function represented on the diagram, depen-
ding of the same circumstances as the value of CR.. These cir-
cumstances.are.: structure of thelconcrete;inamely.the‘maxi-

mal size of the coarse aggregate, cement content and water

content ,workability, compaction'method; the‘shape and size of
the‘reinforcement, whether the pouring and the compactionvof
the concrete occur parallelly or perpendicularly.to the rein-
forcement, finally also the severity of the aggressive envi-

ronment.
' For example, in his book "Durability of Reinforced

Concrete Wharves in Norwegian Harbours", (Oslo. 1968), in which
the results are related of the.inspection of 716 structures
exposed to the actions of the'sea and the atmosphere, O0.E.
GJORV 1nd1cates that for concrete dep051ted under water by

a sat1sfactory method, the thlckness of the cover of the rein-
forcement should not be less than 3-t1mes the maximal size of
the coarse aggregate and at least 5 cm. (It is a case of con-
crete poured in a parallel direction to the relnforcement)

So, 1n this definite case, one could admit that CR = 3 D D
being the maximal size of the coarse aggregate.

In other cases, the value of CR : D may be smaller,
but’surely not less than a value superior to 1, may be 15 to
2, accordlng to the c1rcumstances of the case.

Further, the protectlon securedvto the relnforce-
ment by the concrete may be appreciated by the product QU x C
and it will again be related to 1 x CR as the express1on of
the strictly required protectlon. Hence the relatlve'
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Qrotectlon PR may be expressed by PR = QU x C. : 1 x CR.  Its

value is 1 for C CR For C > CR, PR = _-£L— > .1 and for

. CR
0 < C < CR, PR varies in dependence of theé variation of QU in

the same interval, as shown on the diagram.

As it may be seen on this diagram,. every 1ncrease
of C on CR is proportlonally benef1c1a1 but any reductlon is
more than proportlonally.detrlmental.

Qu
PR

Fig. 1.

"This representatlon is certalnly more qualitative
than quantltatlve, but it may claim, if not a conv1nc1ng
character, at least, a clarification for practicioners and
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and even.perhaps Speclallsts of. the.effect of the thlckness
of the cover on the protectlon of the relnforcement by the'
concrete.. It should perhaps become truly quantltatlve if a
klnd of characteristic test could.be found to prove. 1n some
synthetlc way the.complexAcapablllty of. concrete to protect
the relnforcement agalnst corros;on. The ‘paper of Dr. LEVITT
to this symposium deserves a great attentlon 1n this respect,
as also the vivid 1nterest proved by the partlclpants 1n gene~-
ral for absorptlon and por031ty In my oplnlon, this. glves
hope that some test on the depth of absorptlon or similar
could make it poss1b1e to measure numbers for the relative
quallty QU and the relatlve protectlon PR..

D - 166



