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To all whom it may concern:

Be it known that I, Crauvor A, P. Tur-

NER, a citizen of the United States, and
resident of Minneapolis, in the county of

Hennepin, and in the State of Minnesota,:

have invented a certain new and useful Ym-

provement in Flat-Slab Floors, and do here-

by declare that the following is a full, clear,
and exact description thereof. .

My invention relates to flat plate, column-
supported members of boilding and other
structures of concrete so reinforced as to im-
itate the action of a flat plate of homogene-
ous material, Plate action in such a mem-
ber—a floor for example—is hrought about
by bond shear resistance, that is the restst-
ance to horizontal shear between the rein-
forcing rods, ranning in intersecting direc-
tions, and the concrete matrix, which re-
stlts'in the generation of lines of force cor-

responding to compressions and tensions in

the concrete at forty-five degrees to the rods,
the lines of force from one rod being neu-
tralized by opposing lines of force from an
adjacent -intersecting rod. Bond shear re-
sistance is greatest where the increment of
moment is greatest and is zero where the
moment passes through a maximum. The
especial object of my invention is to place
the reinforcing metal in those portions of
the slab where the action of bond shear is
intensified, and in the zones or regions of

greatest indirect stress, and thereby most

efficiently to utilize the metal.

In the accompanying drawings— .
- Ifigure 1 is a top plan view of the rein-

forcement disposed, or arranged to achieve
my invention in a column supported floor;

Fig. 2 is a section through the reinforced
slab on the line'A—A of Fig. 1;

Fig. 3 is a section through the slab on the
line B—B of Fig. 1.

The columns 10 and slab 11 are, as usual,
an integral body or-mass of concrete, and
from column to column on each of the four
sides of the rectangle formed by a group of
forir columns I place direet belts of rods
12, spaced fairly close together; sy six inches
center, such-rods being carried toward the
bottom of the slab between columns, and to-
ward the top of the slab over the columns
so that they lie in the tension sones. At the
columins the rods 12 rest upon supporting
frames of manifolded or back and forth bent
rods 14 in groups at right angles, having a

arrangement, supplemented, if
desired by a concentrically disposed spiral
rod 15 that rests on sdid frame in the tension
zone and over which the belts of rods 12
cross, thus providing the necessary metal for
taking shear at the columns, and for produec-
ing the circumferential cantaliver uaction

cruciform

“about the columns.

Bond shear action is a maximum about
the circumference of thé suspended central
portion of the slab, and for that reason I run
belts of parallel rods 16 obliquely between
mid-span of one direct belt of rods 12 and
the Delt of rods 12 at right angles thereto, or
parallel with the diagonals of the rectangle;
but, obviously, without crossing the col-
wmnns, and this results in forming rectangles
that are respectively concentric with a col-
umn and with the suspended central por-
tion of the slab, with the result that the ac-
tion of bond shear is intensified where it is
highly useful, and that the metal is con-
centrated at mid-span of the lines directly
between columns, or at the zone of greatest
stress in such lines. By “mid-span”, as will
be evident, T mean that portion of the span
on the direct line from one column to an-
other which ltes. between two adjacent col-
wmns on such direct line, and it will be seen
that a belt of obliquely extending rods 13
thus reaches from one bay, or panel at mid-
span_continuously across an adjacent bay, or

“panel at the corresponding point. .

Parallel with the direct belts of rods, I
place more widely spaced parallel suspen-
sion rods 17, that, thus running in two direc-

“tions intersect at the suspended central por-

tion of the slab, dipping toward the bottom

—of such portion and rising toward the top

of the slab on the direct lines between col-
uinng, where they are carried over a sup-

porting rod 18, and thus provide the rein-

forcement necessary in that area of the
slaly at the central part thereof inclosed by
the rectangle formed by the groups, or belts
of oblique rods 16. .

My invention is applicable to those cases
where the slab at one or more sides reaches

. to and rests upon a beam or wall.

Having thus described my invention what
I claim is— :

1. A colummn-supported slab of conerete,
having at the columns eirctunferential canta-
liver  clements and having slab reinforce-
ment that inclades obliquely extending belts
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other

v ‘n points 'b tween the
cohm s, zmd ex wnd (L across several adja-
cent punels crossing from one panel to an-
at points substantially at mid-span
of the p on divect lines between col-
umns in lines a angle to each other.

2. A coluren-suppor vted slab of conerete,
having at the columns circumferential can-
taliver elements and having slab reinforce-
ment that includes ob’iiquely extending belts
that cross each other at points between the
coluinns, Au(i extended ueross several adja-
cent panels crossing from one p:md to an-
other at ,)\,nnb snnnantn.!;y at. mid-span of

> panel on divect hnes between columns

n angle o each othu‘, and cir-
areas about the columuns and
em, said areas being crossed by
cther orcenent,
5.4 unm-supported slab of conerete,
h:n'ingj : ‘cin colummns circmnter muml can-
tuliver elements and having slab reinforce-
ment that includes obliguely u\iemnmg belts
that ¢ross each other at points bebween the
colwinns, and extended across several adja-
cent panels erossing from one panel to an-
ather nt points substantially at mid—spnn of
the panel on direct lines between columus in
lines at an angle each other, and belts
that extend from column o eolumn.

4o & column-supported » of concrete,
having s"u‘i; 1ﬂn’i"{;z< et ’c mdu Em ob—
o

an

}’{‘l ween

Lo

uh nmlu Between the \um'nm. gm‘ ex wm“

QCTOES SU \\ml i els crossing fron
G tt; v:z’,mnuua‘lv
at divect lines be-

bweer ¢ )fm; : an ungle to each

tween eolumns

1,217,888

other, belts of rods that extend from col-
umn to columm and cross each other thereat,
and belts of rods that extend at right
angles thereto and to each other that extend
between points between the columns, the ve-
inforcement at the colummus bun(r in the
tension zone, and {orming thepeat Twith the
concrete a cireumferential cantaliver.

5. A& column-supported slab of concrete,
having slab reinforcement that includes ob-
Iiquely extending belts that cross each other
at points between the columns, and extended
across several adjacent panels erossing from
one pane! to another at points uubshmtm]l\
at mid-span of the panel on direct lines be-
:‘\\0) 1 columms in lines ab an angle to each
other, and belts that extend from column to
column, and spiral rods aé the columus, the
reinforcement at the columns being in the
tenston zone, and forming thereat with the
conerete a cirenmferential cantaliver.

6. .4 column-supported siab of concrete,
having slab) reinforcement that includes ob-
liquely extending belts thut cross each other
at points between the columns, and extended
across several adjacent panels erossing from
one panel to another at pelnts substantiaily
ab mid-span of the panel on direct lines be-
in lines at an angle to each
other, and belts that extend from column to
colimnn, » Eumn of vods at the column, and
a spiral vod at the eolummn, thé veinforce-
ment afb fhe columns be eing in the tension
zone, and fort mnn thereat with the conéreto
2 civenmferentinl cantaliver,

In testimony that { elaiw the foregoing
1 hiave here et my hand.
DR AL P

o ¢

TURNER
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