April 17, 1913.

REINFORCED CONCRETE DESIGN.
on ﬁicsubj%t 'of reinforced concrete design and the ques-
Port iy a°nomy In same is well treated by Mr. J. A. Daven-
don, g, lpa.per given before the Concrete Institute of Lon-
8ives thi a::ld' Tl}e following abstract from the above paper
tableg Pres onclusions Sf-rrlved at from the working out of
Cononim'e.d s institute by Mr. Davenport:i—
d Withy in reinforced concrete des.lgn might be dis-
€ archijt regard to: (1) The engineering structure, ‘(z)
ight or ect.ural structure, and the two sets of con‘clusu_ms
Sty pe might not coincide. The completed eng?neermg
ﬁllisheS 798 et skeleton frame, without any architectural
atchitec’tl::.mlbdhShmeDts, fittings, etc.; While the completed
Teady £, al structure was the engineering structur.e'ma (;,
Risheg rﬁ:1§e and presentable to the eye by the addition ©
Certajn ’St tings, embellishments, etc. There were, of course,
rks Tuctures such as retaining walls, bunkers, harbor
> ©tC., which are engineering structures purely 'and
turg] :;:)iand Ct{uld not well be considered from an archléceci
efly w;lth‘)f view. But it was the object of the paper 'co1 Ea
ang wal] th the structures composed of beams, columns, slabs,
t““Es. S, which came under the head of arChiteCtur:al struc-
Structype he most economical reinforced concrete engu;)eermg
lum g would have a certain arrangement of s?labs, eams,
Such ar’ etc., with definite percentages of re1nforcemfents,
wi Tangement and percentages having been deter_mmed,
cheape:: Tegard to the loading, with a view of producing th;:
bly ‘sossible skeleton structure. This result woul11
b € attained by keeping the slab thicknesses smad
. Troy Dtroduction of beams, by keeping beams deep an
diﬁ‘erex;t)a 0d by having the size of columns (probab.ly al}
e }Jlust sufficient to carry the loads. The -'adoptlon ?t
Nomje ®me would result, as already stated, 10 the mos
Salje al engineering structure; but if they consldert?d the
ey, tenglneering points -from an architectural point of
“ase ey Might find the nett results economical in SOX€
1 was Very uneconomical in others. Generally speaking,
lntr()d‘ue'conomical to reduce the thickness of the slabs b.y
Often hclng beams and keeping the spans small. Now, it
$Peciy) 3DDens that beams running across ceilings required
i e'erimShes’ cornices, etc., and the amount saved on the
-f al'Chit:g Structure might be much less than the extra cost
Sizeg s ;tural finishing. The adoption of uniform column
rgas"n. &ht be more economical ultimately, for the same
s?eaki g Again, deep and narrow beams WeIe, geqerally
V}ew; bu,t Most economical from an engineering point of
;‘latgn ) 'ar::e-y di‘,i not conduce to efficient lighting and ven:
Ttie thy it might cost more to get these necessary pro
U the amount saved on the skeleton structure.
d concrete struc-
some of which
ntal points
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:“r?s anyrfto design economical reinforce
wtled B had o be considered,
‘¢h Cases, but there were three fundame

W

q;l'e: 1 enced all structures in the same Way, and these
. ect - e effect of beam section on economys; (2) the
Ut op Tcentage steel on economy; (3) the effect of lay-

Iran
Bement of beams, columns, etc., ON economy-

. d 5 .
;‘l“.g]y r:izlfmg With the first factor, the relative economies o
b orced T-beams and singly and doubly reinforced
Cusseq 25 Tegarded the ratio of breadth to depth, were
‘e"plane Meaning of the second and. third factors be-

Whey € tota] atory were not further explained. r
fra her si cost of any reinforced concrete Struc ure,
o Woul Dgle slab, column, a whole floor, or 2 corr{plete
w°“lncrete» stbe the sum of the total costs of the three items
"°u]d ehendeel’ and centering—and these, in their turn,
3 Yary Upon the unit costs. Now, these unit costs
or different parts of the one complex structure,
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but not for any single member; so that while a mathematical
expression for a single member was possible, it would be
impossible, owing to the very large number of variable
quantities involved, to deduce a mathematical general ex-
pression for all classes of structure, simple and complex.
Any attempt to deal with the subject of economy mathema-
tically could only lead to ambiguity and vexation. It was,
however, possible to deal with the subject by taking different
arrangements, percentages, etc., and by calculating the cost
of the various items, the required totals could be obtained by
summation. That method appeared at first sight to be rather
formidable, but by a suitable ajrangement of the work it
would be found that the difficulty is more apparent than real.

The conclusions might be summarized as follows:—

1. As regards beam section—

(a) Reinforced concrete T-beams, correctly designed,
with the total depth three times the breadth of web, are more
economical than any other section for all values of unit cost
and loading.

(b) For plain beams, reinforced in any way whatever,
the most economical ratio of depth to breadth is 3 for all
values of unit cost and loading.

(c) For singly reinforced plain beams, the most econo-
mical reinforcement percentage runs from 1 to 1.2 for all
values of unit cost and loading.

(d) For doubly reinforced plain beams the most econo-
mical reinforcement percentage is 1, with equal tension: and
compression steel, for all values of unit cost and loading.

(e) Plain beams doubly reinforced may be more econo-
mical than similar beams singly reinforced, the relative
economies depending upon the values of unit cost and ratio
of depth to breadth of section, but not to any appreciable
extent upon the loading. :

The foregoing conclusions were quite independent of any
economies effected by adopting uniform sections throughout
a design.

(2) As regards percentage of steel—

(f) For ordinary values of wunit cost square columns,
helically reinforced, are most economical of cost when the
diameter of lateral is small, the pitch of lateral is o.2 the
breadth of core, and the percentage longitudinal steel is
high.

(g) Increased economy of cost will result from the use
of longitudinal reinforcement having a lower yield point than
ordinary mild steel, provided such material be cheaper than
mild steel.

(h) The greatest economy of space is obtained by using
large diameter laterals, pitched at o.2 the breadth of core,
and a high percentage of longitudinal reinforcement.

Summarizing conclusions drawn from layout, etc., he
states :—

(i) A rational arrangement of slabs and beams support-
ed by columns is more economical than slabs supported by
beams only.

(j) A low-percentage slab reinforcement is more eco-

nomical than a high percentage.
(k) A thin slab is more economical than a thick slab.

— eca~—

The British Columbia Electric Railway Company will
spend nearly $200,000 in New Westminster this year. The
new freight yards between Fourteenth and Sixteenth Streets,
which will have a storage capacity for four hundred and
fifty freight cars, will take $100,000, while $50,000 have
been appropriated to new car barns. These barns, it is be-
lieved, will be the largest in Canada and will be capable of
housing nearly fifty interurban cars. The clearing of the
site is nearly completed and building will start shortly.




