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the total resistance of the hooped material per unit of area
Will then be

=3 u.f.s.r.
='u [1.4 £s.1.].
Let ¢p = the working compressive stress on a prism of
concrete (not hooped) = Wfu.

Wf = the working factor — cp/u.
Then the safe compressive stress on the hooped core =
<, Where
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The values of f, s and their product may be obtained
from the following table
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Let p — the pitch of the laterals in inches [i.e., the
axial spacing of the laterals].
d — the effective diameter of the hooped core in
inches.

The spacing factor should not be taken at more than 32,
:Ven‘ if p is less than .2d, but intermediate values of the
Pacing factor may Le obtained from the equation,

p
s = 48— 80—
d
o hIt “{ill be_seen from the above table that the adv?ntage
Ooping disappears with an increase in the spacing of
€ laterals, irrespective of the volume of hoOping or the
Value of r,

.BEfOre the safe stress on the hooped core can be obtain-
§gr1: Will be necessary to give values to Wf and u. A table

his purpose will be found below.
et The value of the working compressive' stress on the. con-
Der;of.the hooped core having been ol:taflned, the maximum
tiOn.ISSlble pressure or load may be obtained from the equa-

P=clA 4 (m—1) Av], where

A = the effective area of the pillar.

Es
m = = modular ratio
Ec
‘QV = Area of vertical reinforcement.

= tota] safe pressure on pillar.

Working Stresses.
Dilla‘;\s.safety factor of 4 at go days is recommended for all
The following table of working stresses is suitable if
Materials are used, and is based on the assumption

that )
State;est cubes have at least the strength given at the periods
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Table Showing the Value of u and C p for Pillars.
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It is assumed that the tests of the strength of the con-
crete are made on unrammed cubes and of the same con-
sistency as the concrete used on the work.*®

Limitation of Stress on Pillars.

The following limits of stress should be Observed in
pillars :

(a) The stress on the metal reinforcement (i.e., the
value of m.c.) should not exceed o.5 of the yield point of
the metal.

(b) Whatever the percentage of lateral reinforcement
the working stress on the concrete of pillars should not ex-
ceed (0.34 + 0.32 f) u where *

f = ferm factor.

u = ultimate crushing resistance of the concrete.

Form Value of

Form of Laterals. Factor. (0.34 + o.42f) u.
RECHPROATL, ral o s tods Bl etoibiin s ik te-binre 0.5 o.5u
Independent circular hoops ........ 0.75 0.58u
el st Y e o L o o 1.00 0.60 u

If these limits are adopted, the working stress on hoOp-
ed concrete will always fall within the ‘limit of continued
endurance’”’ for plain concrete.

Pillars Eccentrically Loaded.

If a pillar initially straight is loaded eccentrically, as
when a beam rests on a bracket attached to the pillar, it
may he regarded as fixed at the base and free at the loaded
end. Then it must bend in the plane passing through the
load, the deflection at the top being dn. Let e ke the eccen-
tricity of the load measured from the center of the pillar
when straight. Then the bending moment at the base of
the pillar is W (dn + e).  But it is known that dn will be
small compared with e, provided that W is small compared
with 2EI/I*, and this will be the case in such conditions as
are likely to occur in designing concrete pillars. Then the
bending moment may be taken as We, and the extreme
“fibre” stress at the edge of the base of the pillar, treating
it as homogeneous, will be

I e
e
A Sm
very nearly, where A is the whole section of the pillar and
Sm the section modulus relatively to an axis through the
centre of gravity and at right angles to the plane of Lend-
ing.

In dealing with reinforced pillars which are not homo-
geneous, it is convenient to substitute for the actual section
of the pillar what may be termed the equivalent section, or
section of concrete equivalent in resistance to the actual pil-
lar. If A is the effective area of section of the pillar (in-
cluding the area of reinforcement), and Av is the area of
vertical reinforcement, then the equivalent section is

Ae = A + (m—1) Aw.

*The limit of 2,400 lbs. per sq. in. given in the previous
report of the committee was adopted on the assumption that
the cubes would be rammed with iron rammers under labora-
tory conditions.



