
C, A, P., TURNER, 
FLAT SLAB FLOOR, 

APPCAON FED APR, 20, 1915. 

Patented Feb,27, 1917. 1.217,586. 
7 I- I - 

/4 SN /4 

A5 PVII N a. 

/O EAAAA-AXKKXX iAA 
- / M - 

/ T7 MO 

- 44 

M2, L /6 2444447 
SN L1/l 

4 : N N A 
-Fi / - 

L 411 372 
// T 

L/MLY -- N 
--- MO 

& ly N 
47. as 

73 

--- Y72 

/2 M3 

77 
M2- M3 /7 Saccreday - a - a P /2 

  

  



5 

10 

5 

20 

25 

30 

40 

45 

50 

55 

UNITED STATES PATENT OFFICE. 
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To all whom it may concern 
Be it known that I, CLAUDE 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 Im 
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 bilding and other 
strictures of concrete so reinforced as to im 
itate the action of a flat plate of homogene 
oils material. Plate action in such a mem 
be I'-a floor for example-is brought about 
by bond shear resistance, that is the resist 
ance to horizontai shear between the rein 
forcing rods, r, inning in intersecting direc 
tions, and the concrete matrix, which re 
Sults 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 
Figure 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. ; 

Fig. 3 is a section through the 
line B-B of Fig. 1. 
The columns 10 and slab 11 are, as listial, 

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 
for columns I place direct belts of rods 
12, spaced fairly close together, say six inches 

slab on the 

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 zones. At the 
columns the rods. 12 rest upon supporting 
frames of manifolded or back and forth bent 
rods 14 in groups at right angles, having a 

cruciform arrangement, supplemented, if 
desired by a concentrically disposed spiral 
rod 15 that rests on said 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 produc 
ing the circumferential cantaliver action 
about the columns. 
Bond shear action is a maximum about 

the circumference of the suspended central 
portion of the slal), and for that reason I run 
belts of parallel rods 16 obliquely between 
mid-span of one direct belt of rods 12 and 
the belt of rods 12 at right angles thereto, or 
parallel with the diagonals of the 'ectangle; 
but, obviously, without crossing the co 
umns, 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, I mean that portion of the span 
on the direct line from one column to an 
other which lies. between two adjacent col 
mns 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 
inns, where they are carried over a sup 
porting rod 18, and thus provide the rein 
forcement necessary in that area of the 
slab at the central part thereof inclosed by 
the rectangle formed by the groups, or belts 
of oblique rods 16. W 
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 column-slipported slab of concrete, 
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having at the columns circumferentiai canta 
liver, elements and having slab reinforce 
ment that includes obliquely extending belts 10 



O 

SE 

that cross each otheir at points between the 
columns, and extended aci'oss several acilia 
Cent, panels crossing frn One panel to an 
(other at, oints suit stantially at nil-span 
of the :anel on direct lines between col 

an angle to each other. Linns in lines at 
2. A coltun-supported slab of concrete, 

having at line coinns circumferential can 
talive elements and having slal) reinforce 
i.eat hat, includes oiliquely extending belts 
that cross each other at points letween the 
collins, aid extended across several adja 
cent panels crossing trol: one patie & G an 
tother at points sistantially at air-spal of 
ille anel oil direct, ines between columns 
in intes at all a sale iO each other, and cir 8 : 

clist; iii colinas and 
jet Yen 

}}g a reas about the 
}), said areas being (''Ossed by i 

(the 'ei: f'ceae: {. 
. . . . . . . . . . . . . . . . ...t - 3. ... ("(iii) -s pisted slai) of concrete, 

i) sing at ic collins circraft rential can 
t; liveir elemeinis and having slai reinforce 
heat that includes oldicely extenting eits 
that ('i'oss each other at oints between the 
('ollins, alti e Stellied across several adja 
('ent anels (''}ssing fi'o ()he inel to an 
other at points sistantially at nid-span of 
the lane (): (ii'ect lines between coilumns in 
li: ) (es at : 1) : gie to each other, and pelts 
that extentifi'oh (oil in ti) coltain, 

4. A coin-started sial) of concrete, 
i} \ing six rein is 'ei that if clities ol 

extending it is th: ci'oss each (i.e. 
i:etween the ceilis, and exiended 

: 'i'ss is: {ai : i: }les ci'ssing iron 
: i}} is sistartially 

direct lities bi 
!, \\'s 'e () iiii: at a gle to eaci 

it is is 
g 

: i, x 11 
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of her, belts of rods that exiend from col 
unan to collinn and cross each other thereat, 
and belts of rods that extend at light 
angles thei'eto and to each othel' that extend 
between points between the columns, the re 
inforcement at the columns being in the 
tension zone, and firming thereat With the 
concrete a circumferential cantaliver. 

5. A column-supported slab of concrete, 
having slal) reinforcement that includes ob 
liquely extending belts that cross each other 
at points between the columns, and extended 
across several adjacent panels crossing from 
one panel to another at points substantially 
at nil-span of the panel on direct lines be 
tween columns in lines at an angle to each 
other, and belts that extend from column to 
collihan, and spiral rols at the columnus, the 
reinforcement at the columns being in the 
teasion zone, and forming thereat with the 
concrete a circ inferential cantaliver. 

{3. ... collinn-Stiported sial of concrete, 
h: Ying sla) reinforcement that includes oil 
littlely extending belts that cross each other 
at points between the columns, and extended 
across Seve'al adjacent panels ci'ossing froni 
(i) e panel to another at points substantially 
ai, nid-sa) of the patie on direct lines be 
tween collinns in lines at an angie to each 

that extend from column to 
l. 3 fi'ale of 'ods at the column, and 

a spirat '{}d at the colunia, the reinforce 
inent at the Collinns being in the tension 
Zoile. :: ) l folling thereat with the concrete 
a file infere; iia cattaiyer. 

i? testill liny tial clair: the foregoing 
have lei'elito set as hand. 

U). E ... P. UARNER. 
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