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them over the vertical bars when made. Great care must
be taken when using spiral reinforcement in vertical col-
umans that it is not made in too long lengths, as ail thre
concrete bas to be put in from the top oif each length, and
it is well known that when concrete is dropped from evpri
a small height the mixture of its constituents becomes very
uncertain. Gare must also be taken that each length of
spiral ils U corkscrewed " well into the one below it, or
otherwise there is a plane of weakness between each length
of spiral. This forni of reinforcement must be so desîgned
that the required strength ils obtained without the pitch of
the spiral being dloser together than the size of the largest
pieces of aggregate used, as if it is so, thre stones become
jammed between the couls and a lack of homogeneîry is the
resuit.

The second method of colunin and strut reinforcement
above-mcntioned, namacly, loops or rings sipped over the
vertical bars and held at the proper distance apart, as
shown in Fig. 3, is also an excellent one, especialiy wben
thre loops are carefuily made mechanicaliy on bard metal
formers, so that eachi one is an exact replica of its neigir-
bour; the resuit beîng that each one equally ciasps the group
of vertical bars, otberwise should one be tight andi thre
other slack thre bursting strains wiil flot be taken up by al
the loops in equai proportions. As the first -desiratum of
this design of colunin andi strut reinforcement is the pre-
vention of the vertical rods spreading apart under the loati
(the loops theniselves, being furtirer apart, do not resist-the
bursting strains on thre concrete to the saine extent as the
spiral windings), ît is not gooti practice to allow the loops
to be curveti in btenthe points where tbey touch the
vertical bars. Uies-s the wire or rodding formîng the loop
is straîght between its rcsistance points, it does flot get a
chance to develop its tensionai strengtb, as it must "pull
itself straight " first, whicb it does at a low stress. For
tis reason thre use of comparatively bigir-carbon steel is
often recommendect for columns or strut loops, as it is stiffer
to rcsist distortion, and as distortion is one of tbe main
things to avoid, particuiarly in this phase of reinforcement,
thre use of barder steel, if the same can be obtained without
any marked increase in cost, appears to be certainly indu-
cated; in fact, as tire elastic uit of ail reinforcement is
almost of as great importance as its ultimate strength, the
use of bars andi rods possessing considerable resistance to
stretching is certainiy to be recommended, provided that the
saîi ultimate strength is flot appreciabiy decreaseti. The
use of high-carbon steels bas been recozumendeti for various
other reasons.

It is often said that it is immateriai whether the rein-
forcing rods are hent or flot, as, being bedded in concrete,
they are iminovable, and doubtiess this may be true in a
structure where there is no vibration and where the loads
are êinvarying in amount and disposition; but where it is
not so, there is a tendency on thre part cf the concrete on
tire concave side oif thre curveti pieces cf wire or rodding te
become friable, and tis tendency shoulti be eliminated in
the design by working the reinforcemnent in straight fines
whenever possible. It shouid also be noteti that all thre
joints of the vertical rods in' columns and struts must- be
in close fittîng sleeves--preferably of good quality lap-
welded steain barrel.

When designing reinforcement there are, cf course,
many points for consideration quite irrespective of the par-
ticular method cf constructing or attaching the varions parts
or members, one of the Principal being that aIl beams or
floors running continuously over the tops cf coluns or
stanchions or walls naust be reinforceti aboie their neutral
axis where they pass over tire said columns, in exactly thre
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saule way as they are reinforced below that axis in th
clear span, as the parts in tension and compression are
versed in these circumstances. In one well-known syst
the bars are run along both top and bottom surfaces fr
end to end. but these rods or bars in the co-pression ai
are only provided as a means of keeping the shear-memb(
or loops or stirrups in position, flot as reinforcemE
against reverse- flexure, nor as such in compression, ti
last flot being needed uniess the area above the neut
axis is sucb that it cannot stand the allowable crushi
stress.

The exact position of thîs neutral transverse-o-r. mc
eorrectly speaking, diagonal-plane of " reverse flexure
has flot so fart been very exactly located, and il: will,
course, vary with every variation in the distribution of t'
load. The presenit practice is therefore to design the rei
forcement, over the supports, to overlap the ends of thi
which runs along the 'lbelly"' of the beam. The diagon
auxiliarv sliear-nwembers connected to each of the main te.
sion bars atiove and below the neutral axis thus becnrt
parallel (o ecd other, as sbown diagrammaticaliy in Fiý
4, in the sanie way as the tension members in a latti<
girdcr. The bime arrangement must be carried out ,*hçj
thcecnds of beanis rest on and in walls, and the diag:,-a,
Fig. 5, shows the reinforcements against tension due to t!
saie reverse flexure above the neutral axis under the,
('vcrc(lioti>n5 As wiil bc noted. the ends of the 'bars are ber
downwards into the beama itself when only the beam. is 1-
inforce'd concrete, but, should the whole structure bc rd th
material, the beams and walls consequently being a
inonoiltliic, il is better practice to bend the b îrs p,~
as shown in the dotted lines, this being also handier as tb.
rocu can readily see, and, if necessary, adjust, anv Lý,
which mîai: bave been displaced by punning or atherýw5 4

When zles;ijung long and deep beains or gir'lc..rs 511,
as for a raiiway b:îcýge with flat (not arched) sparts. it wi
also, n-)t inreuitly, be found that the available area c
e4 nc"wte ini c:wiipression above the iteutral axis is sîu,ýhiî h.
-h3 st ress jer square inch is more than the coni.rete wi~
safelv stand, 'hat is, more than 55o to 750 lbs. rier squar
îcveh. acodigto the class of concrete and the nawure C,
the aggreg.ate iuacd; but this is easily overcome bv t.:sill
reinforcement in the compression area. aiways rememberin,
that the value of steel in compression is 5o per cent. les
tharl that of the saie in tension. Here aiso the qet~
of rigidlity to resist deformation under compression is i,
portant, cXýactly1 as it is in columns and Struts, anidcr
miut le taken chat ail the sepatate members in comrpu. so,
arc properiy rae together to avoid the tendency t) Sprea
il) any dijred c1î, but particularly sideways and i0winwalrd
Even with ordinary beams supporting floors this questio,
cAttic bvaila1,ic aiea of concrete in Compression demlandj
consideration, but, thre floot and beamt being ail in one so'i
piece, not only docs the part of thre floor immediately ove
the beain contribute to the desired area, but portions~ of th
floor on each side of this are available also, thus enabin
Us to regard the b-eains as of T section, as shewn ini Fig. ,
but except under special conditions of loading, thre breadti'
of floor which we can consider for the purpose of tis cal.
culation should iiot exceed four to six timles the breadth.o
the beain itseif, according te the class of conicrete and th
nature of the aggregate used. But even with this rese,-
vations tis fact of thre beants and floors being solid 4
getirer enables a wonderfsilly strong andi ligit structure t
be obtained. The sanie diagrani also shows in closer sec
tion an ad<litional rmeaiis of obtaining tis larger aiea o
cncrete in compressioni, namely, tirat cf niaking Iillets at
the jllicix cf the bealn witb thre fioor.,


