1278 CONCRETE.

 REINFORCED CONCRETE.

1. The tensile and shearing strengths of conc are low as compared with
its comp strgth. Hence metal rods or shapes are embedded in conc struc-
tures in those portions subject to tensile and shearing stresses, and in such
positions as to take those stresses.

2. Uses. Reinfmt is used chiefly in the tension-sustaining portions of
beams and girders, (including floor-slabs), cols, walls, retaining walls, dams,
etc; but it is useful also in many other cases; as for preventing hair cracks
in surfaces, for which purpose a light web of metal (wire mesh. expanded
metal, ete) is placed a few inches back from the face; for preventing fracture
due to unavoidable sudden changes in cross-section; for joining walls meet-
ing at an angle and liable to settle away from each other; and in culverts,
enabling them to withstand hor tension due to the outward pressure of the
embankment. - For this purpose old ehains may be used, or light rails, with
bolts driven thru the bolt-holes, to increase adhesion.

3. Safety. Modern reinfd cone buildings are practically monolithic, and
therefore more rigid than skeleton steel construction.

4. On the other hand, in the steel building, the details are more accurately
worked out, and the work is usually erected by skilled men, often employed
by the steel mfrs; so that there is but little chance of damage to the material
in erection; whereas, in reinfd cone work, the best material may be injured
in the using, and the work thus rendered unsafe.

5. Good conc protects imbedded steel from eorrosion, both above and
below fresh or sea water level; but water may penetrate porous conec and
corrode the metal. Conec laid very dry is apt to be porous.

6. The steel, used in reinfg cone, has its ult strgth usually betw 50,000
and 70,000 lbs per sq inch, and its elastic limit between 25,000 and 35,000
Ibs per sq inch, but cold working may raise the elastic limit to 40,000 o1
50,000 lbs per sq inch. ‘‘Deformed ’’ bars are often rolled of steel with much
higher elastic limit (50,000 to 65,000 lbs per sq in claimed) for the sake of
economy of steel; but see Bar Reinforcement, pp 1296, etc. As in rolled
iron and steel in general, the elastic modulus may be taken as averaging
approximately 30,000,000 lbs per sq inch. See § 11.

7. Conecrete. In general the necessity of working the conc around the
reinfg bars requires that the agg for the cone in reinfd work shail be smaller
than would be permissible in unreinfd mass work; and the vital importance
of adhesion requires that all the materials for the conc shall be of the best, ;
and the mortar not too lean or too dry. !

Expansion, Contraction, Ete.

8. The shrinkage of conc, while setting in air, produces comp stress
in the reinfmt and tensile stress in the conc itself. Setting under water, the
expansion of the cone produces the opposite effects.

9. The linear expansion coeflicient, g, of a material, is that fraction
of its original length which a bar of it gains or loses for each degree of change

in its temp. Approximately: A Per degree,
Centigrade Fahrenheit

Insteel..... e 10,000 @ = 0.117 ) 0.065

In concrete....... .....10,000 a = 0.108 0.060*

10. The large number of reinfd conc structures which have been exposed.
for years, to wide extremes of temp, without injury thru difference in ex-
pansion, confirms the results of experiments, quoted above, asindicating
that the diff, betw the expansion coefficients of the two materials, is negli-

gible.

Elastic Modulus.
11. The elastic modulus, Eg, of rolled iron and steel, of all

kinds (p 460,) is remarkably uniform and constant, ranging ordinarily betw
27 and 31 (av, say 30) millions of lbs per sq inch = approx 1.9 to 2.2 (av,
say 2.1) millions of kgs per sq cm.

*W D. Pence, 1:2:4 conc, Jour Westn Soc of Engrs, 1901, Vol. 6,
p 549, 10000 a = 0.055 Fahr, results nearly uniform. Columbia Univ.
1:3: 6 conc, 10,000 a = about 0.065 Fahr.

















































































