
T
he great surge in technolo-
gy since World War II has
had especially profound ef-
fects in the field of concre t e

c o n s t ruction. En g i n e e ring has
made great progress in introducing
new ideas and in simplifying expe-
diting, and lowe ring the cost of the
p re p a ration of stru c t u ral plans and
of the construction itself. Arc h i t e c t s
h a ve made much more fre q u e n t ,
s t ringent and va ried demands on
a rc h i t e c t u ral concre t e. New con-
s t ruction techniques, such as lift
s l a b, pumped concre t e, pre c a s t i n g ,
s l i p - f o rm, and pre s t ressing, have
come into popular use. And con-
c rete in general has been used
much more widely.

Performance control
All of these factors have placed

much greater demands on contro l
of concrete perf o rm a n c e. In some
ways the technologies of concre t e
m a t e ri a l s, mix design, and field con-
t rol have not kept pace with these
d e m a n d s. One of the areas in which
c o n t rol has lagged the most has
been that of work a b i l i t y. The key to
this may be the lack of a re l i a b l e
field test for assessing the work a b i l-
ity of a given mix.

One must go back one step fur-
t h e r, howe ve r, and ask just what is
meant by work a b i l i t y. This seeming-
ly obvious term implies an entire
concept upon which agreement is
not as wide-spread as is commonly
b e l i e ved. The chara c t e ristic which is
p robably meant when most people
refer to workability is the ease with
which the concrete can be mixed,
t ra n s p o rted and placed. Ease of
course is an inexact term, subjective
enough to defy quantitative mea-
s u rement. In addition this defini-
tion is too compre h e n s i ve to allow
a single accurate cri t e rion for mea-

s u rement. A low-slump concre t e,
for example, might be difficult to
t ra n s p o rt and yet be re l a t i vely easy
to place. To carry this one step fur-
t h e r, a concrete might be difficult to
t ra n s p o rt by pumping but quite
easy to tra n s p o rt by buggy, or vice
ve r s a .

Definitions
In recent years a considera b l e

amount of study and discussion has
been devoted to this subject. On e
paper has defined workability in
t e rms of stability, cohere n c e, fluidi-
ty and mobility. Another employ s
the terms of compactability, mobili-
ty and stability. Still another adds to
these the re l a t i vely new factor of fin-
i s h a b i l i t y.

Mobility is another word which
keeps cropping up in many learn e d
definitions of work a b i l i t y. Rheology
(the science treating of the defor-
mation and flow of matter) has de-
veloped a quite explicit definition of
m o b i l i t y. Un f o rtunately the type of
mobility obviously applicable to
w o rkability differs sufficiently fro m
the established theological meaning
that the scientific definition is re n-
d e red useless.

Another definition
Another definition of workability

is “that pro p e rty of concrete which
d e t e rmines the amount of useful
internal work necessary to produce
full compaction.” The latter defini-
tion has the advantage of narrow-
ing the problem down to one mea-
s u rement, in terms of energ y, which
is capable of being objective l y
gauged. This definition unfort u-
nately relies entirely on a technique
which actually measures one as-
pect of consistency; at best this is
only one of seve ral physical char-
a c t e ristics of concrete bearing on

the common interpretation of the
word workability.

T h e rein lies the root of the pro b-
lem of defining work a b i l i t y: any in-
c l u s i ve definition is almost cert a i n
to list seve ral plastic concrete char-
a c t e ri s t i c s, and the list compiled by
one man is highly unlikely to match
that of another. To complicate mat-
ters furt h e r, most of the chara c t e r-
istics do not lend themselves to re l i-
able quantitative measure m e n t .

Slump test
Despite considerable evidence

against the practice many specifica-
tions still rely on the slump test as
an indication of work a b i l i t y. It has
been said that the only thing a
slump test really measures is the
number of inches concrete will
slump after a slump cone is lifted.
Pe rhaps this is too sweeping. On a
g i ven job and with a given mix de-
sign, slump can be a va l u a b l e
watchdog on va riations occurring in
the field, for example, va riations in
water content, absorption chara c-
t e ristics of aggre g a t e s, or gra d a t i o n .
But as a means of specifying or as-
sessing workability the slump test is
v i rtually useless.

Reasons for use
The slump test will be difficult to

unseat, howe ve r. First, it has gre a t
acceptance among arc h i t e c t s, engi-
neers and contra c t o r s. Second, it is
easy and economical; almost any-
one can learn to conduct a slump
test in a few minutes with just a low -
cost slump cone and a bullet-nose
rod. (You don’t really even need the
special rod; just pick up any handy
piece of rebar laying around.) Third ,
the results come out in nice, easy-
to-understand inches. And finally
t h e re can be a relation betwe e n
w o rkability and slump. When a con-
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t ractor calls for a few more gallons
of water in the concrete to improve
the work a b i l i t y, the slump does go
u p.

No substitute
W h a t’s to take its place? No matter

what is said about ASTM not in-
tending the slump test to be a mea-
s u re of work a b i l i t y, or about its
s h o rtcomings in that respect, it will
p robably continue to be used until a
definition is agreed upon and pra c-
tical tests are introduced that will
a c c u rately and simply measure the
component chara c t e ristics that
c o m p rise the quality which we call
w o rk a b i l i t y.

Uzomaka approach
The list of component chara c t e r-

istics should cover all the facets of
w o rk a b i l i t y; when all are specified
and controlled, all aspects of work a-
bility should be satisfactory. Of
c o u r s e, when only certain chara c-
t e ristics are needed, it would be
possible to specify controls over on-
ly those aspects of work a b i l i t y. On e
such approach to the problem has
been forw a rded by O. J. Uzo m a k a . *
He proposes an analogy with the
science of soil mechanics, basing
this on the theory that the concre t e
c h a ra c t e ristics included in the term

consistency are sufficient to de-
s c ribe the important factors beari n g
on the physical pro p e rties of a con-
c rete mix called into play during the
placing of plastic concre t e.

The three terms he uses to de-
s c ribe consistency are: (1) com-
p a c t a b i l i t y, the ease and amount of
void reduction achievable; (2)
s p re a d a b i l i t y, the ease with which
c o n c rete spreads when subjected to
v i b ration; and (3) stability, the abili-
ty of concrete to remain homoge-
neous (resist segregation and bleed-
ing) while it is being tra n s p o rt e d
and placed. Tests are available to
m e a s u re these chara c t e ri s t i c s :
Gl a n v i l l e’s (1) compacting-factor
test; the Vebe test for spre a d a b i l i t y;
and Hu g h e s’ (2) test for segre g a t i o n
and the Ritchie (3) test for bleeding
c a p a c i t y.

Drawbacks
This approach may well be an ad-

vantageous way of specifying con-
c rete work a b i l i t y, but it has some
d ra w b a c k s. For one thing, the tests
i n vo l ved are numerous and not
nearly so simple as the slump test.
In any case a great deal of addition-
al work is needed to relate the thre e
factors to specific field needs.

Until a simple technique is deve l-
oped and established to specify and

test work a b i l i t y, it appears advisable
to handle this aspect of concre t e
c o n s t ruction by using a perf o r-
mance specification. With an ade-
quate description of what type of
w o rkability is needed, the re a d y- m i x
p roducer is well qualified to pro-
duce concrete which can be tra n s-
p o rted, placed and finished with re l-
a t i ve ease and which will also
d e velop the re q u i red hardened con-
c rete pro p e rt i e s.   
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