
The corresponding bending moments per unit width are
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which all calculations for reinforced concrete depend. 
The method adopted follows one given in a recent issue 
of “Deutsche Bauzeitung.”

For an infinite slab, of uniform thickness, h, sup
ported at a series of points, dividing it into square panels 
of side, 2a, and uniformly loaded with q per sq. unit, 
Grashof gives the following values for the deflections, z, 
at the various points x, y :

8
. [(a3 — x3)2 + (a3 —y3)3]2 =

4 . A . hs
m3

where A = . E, m is Poisson’s constant,
m2 — i

and E the modulus of elasticity.

The origin of the system of co-ordinates lies at the 
middle point of the diagonal of the panel, the directions 
of the x and y axes being parallel to the sides.

The horizontal normal stresses c% and Cy at the point 
x, y, v (that is, the point whose distance is v from the 
centerplane of the slab) are

8% i S3„
Ci = — A . v . (------1---- .-----)

m Sy3Si2

and
S2z 52zt

Cy = — A . V . (— . ------  + ------ )
m Si3

From the equation for z it follows that
Sy3

8az 8
. (sx3-a3)

8i3 A . h3
and
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s i
Cl =------- . v . [3X* — a2 + — . (sy1 —a3)]

h3 m
and

sr i
Cy3------- . v . <3X2 —a2) + 3y3 —a3].

h3 m

W ITH very few exceptions, the flat slab systems in 
use show lack of adequate reinforcement. The 
designs are very similar, as regards insufficient 
reinfoçcing, to those adopted during the period 

'885 to 1895 m the making of ordinary slabs and beams. 
“s t°ng as the tension was at the bottom side of a struc
ture the steel was placed correctly, and in general it was 
als° correctly placed over columns, but for slightly more 
c°mplicated structures and stress distributions but little 
Understanding was shown. A great number of “systems” 
existed, formed, as a rule, by adding a few bars, here and 
mere, to the usual reinforcing. As these “systems” were 
able to carry a test load of as much as twice the live load 
'yithout failing and with a deflection of only a small frac- 
tion of an inch, their inventors considered these structures 
o be a complete success and assured architects and others 

lnterested in buildings of strength, rigidity, economy, 
^tc" > of the inventions, by means of neat printed matter 

pictorially illustrated advertisements, showing a pile 
well filled bags resting on the structure, 
usually added a list giving the various jobs where the 

• system” had been employed.
Mention 
question.

and
There

The excellence of the
thereby made clearly evident withoutwas

To-day theoretical and practical experience will veto 
j^ost of these early “systems. ” The same veto should 

e Placed on the majority of the flat designs now in use.
The thorough and scientific test loadings, made by 

sl 0 Tmiversity of Illinois (Prof. Talbot) and others, of flat 
. floors in actual structures have shown the insufficiency 

heir reinforcing in a practical way. Below it is shown 
the°retiCally.

In nearly all flat slab designs it is found that the 
the'tlVe lending moments and the negative moment over 
Th C°*umns are provided for, more or less successfully. 
r e existence of these moments are, of course, easily 
cha ?nizahle, even by those whose knowledge of me-

nlra'n.S ln a simply supported girder or truss.
gahve moments perpendicular to the sides of the panels 

’ as a rule, entirely neglected, although they have 
°ut the same numerical value as the maximum positive 

foments.
The 

general

does not extend much beyond the stresses and
But the

following calculations are based on Grashof’s 
theory* modified by the general assumptions on

Théorie der Elastizitât und Festigkeit, Berlin, 1878, 
PaSe 358.
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