
Would Pr0bably take place at the instant preceding rupture, an-1 loaded transversely, the load being applied in each 
and the ordinates represent the strains m percentages of the 
total maximum strain at the same instant.

In the light of this curve it is conceivable that the para
bolic theory of stress distribution may possibly be sufficient.
It is also conceivable that this may not be the case, 
stance

case
at two points each 22 inches from the middle of the span. The 
concrete had the proportion of 
These proportions being such as would theoretically, a little 
more than fill the voids in each case.

: 3 : 6 measured by volume

The quantity of water 
used varied from 6 to 7J4 per cent. The reinforcing rods ex
tended longitudinally throughout the length of the beams and 
the centres of their cross-sections at the ends were two inches 
from the bottom with a sag of from % to 3-16 of an inch at 
the middle of the span. They were tested at the ages of 2 
month and 14 months, but the beams tested at 14 months 
chosen as likely to give a more perfect stress-strain relation. 
It was not considered necessary to present an analysis of more 
than two of these beams. Beam 1-17 was reinforced with four 
5£-inch twisted bars, and beam 1-18 with plain bars of the 
same size.

For in-
. suppose we assume that a plane section before bend- 

mg becomes after bending a curved section through which an 
imaginary plane passes and touches three principal parallel 
lines in the curved section, viz., a line in the plane of the

IUIOO c*
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A separate diagram has been drawn for each of these 
The abscissas represent the position of the fibres 

throughout the depth of the beam, the ordinates represent 
the positive and negative strains on these fibres. The four 
stars indicate the strains given by Professor Lanza for the 
last reading preceding the breaking of the beam, 
strains for the last reading are cited by the writer because 
they represent a stage in the stress-strain relation that always 
produces the greatest difference between theoretical expecta
tions an ’ experimental data).

60\
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In the case of beam 1-18 the 

position of the neutral axis is taken to be indicated by the 
projection of the line passing through the two lower stars, 
whilst for beam 1-17 it was assumed to be on the line bisect
ing the angle 3-1-2. A plane through these lines at right 
angles to the sides has been assumed to intersect the true

c100 so
STRESS I/S PERCENTAGE OF FINAL 
STRESS AT INSTANT .,PRECEDING FAILURE.

Diagram No. 2, Stress-Strain Curve For Concrete in 
Compression.

t0p fibres the concrete ; a line in the plane of the centre of 
gravity of the areas of the steel reinforcement ; and a line 
m the plane of the neutral axis. If this latter assumption be 
true the distribution of stress on the cross section will vary 
According to the strains indicated by this curved section. 
Further assume that the fibres in this curved section 
strained so as to give a distribution of stress on the cross- 
section that follows the straight line law. We will thus have 
two curves to represent the boundaries within which experi
mental values of strains may be expected to fall. Both as
sumptions may be wrong but an investigation of them along 
these lines will bring us nearer the truth than we could arrive 

we were to accept either one without further investigation.
There are

are

very little data that throw light upon the ques- 
as to whether a plane section before bending remains a 

P ane section after bending. However, the tests of Professor 
f-anza,
Ameri

don

as published in Volume VI., of the Proceedings of the 
Society for Testing Materials, do throw some lightcan

strain-curve in the plane of the top fibres of this beam, and 
the intermediate values of this strain-curve were obtained from 
the values in Diagram No. 2 on the assumption that the in
dicated value for the strain on the extreme fibre was go per 
cent, of the strain at the instant preceding rupture. In both 
cases this strain-curve practically passes through the ordin
ates found by Professor Lanza, thus indicating that Proposi
tion 1, is true for these beams. It also indicates a straight 
line distribution of stress on the cross-sections, giving for 
beam 1-17 a probable maximum fibre stress at rupture of 
about 4,100 per square inch, and for beam 1-18 about 3,600— 
values which may be expected from concrete at the age of 14 
months. The modulus of elasticity indicated by these strain- 
curves for the stress on the extreme fibre is about 1,500,000 
per square inch for beam 1-17 and 1,350,000 for beam 1-18.

In the light of these investigations and other 
evidences in experimental data, ft is assumed by the 
writer that in general a plane section before bend
ing bcomes a curved section after bending ; (See 
Figure No. 1). And that the stress on any fibre 
varies directly as the distance from the neutral axis.
This is also assumed to be true for wood, steel or 
concrete.

A word in regard to the use of extensometers : They 
have usually been attached on the sides of the beams with the 
lower screw fixed in the plane of the steel reinforcement and 
the top screw from 8 to 32 per cent, of the distance between
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SHOWING RELATIVE STRAINS 
On FIBERS IN COMPRESSION 
IN BEAM 1-17 FOR LAST 
READING BEFORE FAILURE
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^1 on the subject. In these tests “the strains were measured 
Pq. our Points in the depth of the beam on each side. The 
in h ^ a* wfiiofi strains were measured were respectively 1 
thC and 5 inches above and below the centre of the depth of 
tere °eam ; those 5 in. above and below the centre being de- 
^rnined on a gauged length of 27 in., and those 1 in. above 
of below the centre being determined on a gauged length 

12 in-” These test beams had a cross-section of 8 x 12 

They were supported at the ends
inch

es and n-foot span.
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