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Pr.= Plain round bar

Ps= Plain square bar

Pl= Flat bar

J = Johnson bar

K = Kahn bar

Pk 1

V2
= Ransome bar

T = Thacher bar
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* % ¥ «The tests described in the preceding pages cover considerable variation as regards
method and percentage of reinforcement, including beams with no diagonal reinforce-
ment, beams with diagonal reinforcement secured by bending up of tension bars when no
longer required as tension reinforcement, and beams with wing bars having as a very
considerahle weight of diagonal reinforcing meta! over the entire length. The results have
been presented in sufficient detail to enable the reader to follow the make-up of each
beam, and its behaviour under test. It would be idle to attempt to make any detaled
comparisons between the carrying capacity of the various beams and the weights of
steel employed, since such comparisons must inevitably be affected by a variety of condi-
tions, the exact influence of which would be in all probability uncertain, and in any case
would be the subject of dispute. The wing bars gave diagonal reinforc- ment over the
entire length of the beams, irrespective of the central third not being under shearing
action. The diagonal wings on this portion would appear, therefore, to have mainly
assisted the bond. The bars were only obtainable sheared over the whole length. None
of the diagonal metal is figured in the percentage net reinforcement, which was constant
throughout the length. On the other hand, in the case of beams reinforced with straight
rods, corrugated or twisted, the only diagonal reinforzing provided was that obtained by
bending up tension bars when the conditions permitted. In this way the tension rein-
forsement was diminished towards the free ends, and the total weight of stcel was very
little in excess of what it would have been for a uniform tension reinforcement alone
throughout the beam. The number of rods used to obtain the required degree of rein-
forcement is of importance in making comparisons, as it affects the distribution of stress
between steel and concrete. The nature of the loading, the ratio of depth to span of the
beam, are also factors to be borne in mind in considering the advantages of any par-
ticular type of reinforcement. Roughly speaking, in the case of the wing bars, about
one—third of the gross section appears as diagonal reinforcement, leaving two-thirds to
be used in figuring the net tension reinforcement. By using the same weight of steel
in the form of straight bars, the gross section can be utilized as tension reinforcement
and a much lighter:diagonal reinforcement be provided by the bending up of bars at
jntervals. The exact effects of thus equalizing the gross weights of steel used, in rein-
forcing by methods differing so essentially as those discussed above, cannot be inferred
with certainty from the results of tests in which the percentage reinforcements figured
on the net sections arc much more nearly equal than the gross weights. The nature and

extent of such influences would ever be a matter of personal opinion. A close observa-

tion of the behaviour of the beams under tcét, and a study of the results of the . tests
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has, however, led the author tu the opinion that under ordinary circumstances a suffi-
cient reinforcement can be provided without using so iruch mateiial as is involved in a
bar having heavy wings spaced uniformly along its length irresp:ctive of the form of
shear diagram, and providing the same net tension reinforcement throughout irrespect-
ive of the variable bending moment. Beam ip practice may bave to take up their loads
at earlier periods after manufacture than beams under laboratory test, and additional
precautions may be necessary. But the author believes that all adequate reinforcement
can be provided by a careful disposition of straight rods, due regard being paid to the
formv of the bending moment and shearing force diagrams. The results of a test on a

beam reinforced with two Ransome bars and having no diagonal reinforcement what-
ever (See Table, P. 57) have been referred to already. The beam was loaded at the
third points, just outside which the conditions were severe, as the shear attained its full
value, and the bending moment was sensibly the same as over the central third. The
beam failed, not by end shear, but in the central third. It is true that the concrete was
rich and mature, the beam being thirteen months old. But bearing these facts in mind,
the result is a striking one, and taken in conjunction with the evidences of the tests, as
to the efficacy of a bent bar in resisting end shearing, it has suggested the thought that
diagonal feinforcing may possibly be a somewhat over—estimated factor in the propor-
tioning of reinforced concrete beams. It is necessary beyond any doubt, but the means by
which the necessary amount may be obtained with the minimum cxpenditure of steel
will probably be determined by. experience in practice, and by comparative tests outside
the scopz of this paper, rather than by theoretical investigations on assumed conditions,

imperfectly realized in practice.”



