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2,780,150 
METHOD OF LAYENG PREFABRICATED 

CONCRETE SLABS 
Ray Cyrus Yeoman, Lufkin, Tex., assig20r to Texas 

Foundries, Inc., Lufkin, Tex., a corporation of Texas 
Application August 26, 1950, Serial No. 181,605 

3 Claims. (Cl. 94-22) 

This invention relates to reinforced concrete and par 
ticularly to pre-fabricated concrete structures of the rein 
forced type which may be used for laying roads and the 
like. 

Materials of construction, such as concrete, in order 
to function in a desirable manner in the purpose for 
which they are intended, must be able to take the loads to 
which they are subjected in normal operation while com 
pensating for the effects occasioned from within by chang 
ing atmospheric conditions. Advancement towards this 
end has been the subject of research and investigations 
for many years. Discussion herein will be limited to 
road building but it will be understood that the same con 
cepts and conditions apply to other concrete structures. 

Responsive to changes in temperature and moisture 
conditions in the atmosphere, total units of concrete un 
dergo corresponding changes in volume and shape. Like 
wise, unequal distribution of moisture content, or tem 
perature in the structure, causes unequal volume changes 
resulting in distortion and bucking of the concrete struc 
ture. If these volume changes are restrained, tremendous 
internal compression and internal stresses build up with 
in the structure depending on the character of volume 
change. Because of inherent weakness of concrete in 
tension, the tensile stresses, which cause fracture and/or 
cracks, are the more injurious. Such fractures do occur 
independent of and/or with the effect of external loads, 
but their formation is anticipated in combination with ex 
ternal loads. In flooring or in roadways, the develop 
ment of such initial fractures and cracks initiates the 
destruction of the road. When cracks are formed, the 
ability of the road for carrying the load is reduced, espe 
cially if the subgrade is insufficient. Once a crack has 
formed, spalling is permitted and this has the result of 
enlarging the openings and aggravating the damage. Wa 
ter may enter the openings and cracks and reach down 
to the subgrade where mud is formed upon admixture 
with the materials of the subgrade. The mud thus 
formed can be pumped out by reaction to flexture of slabs 
on the road bed and vibration to the extent that the road 
bed will become undermined and slowly break down 
under external load. 
The cracks that are developed fault to the extent that 

an uneven and undesirable roadway results. If the road 
way becomes rough, the damage thereto is accelerated by 
normal use. 
Numerous techniques have been developed for the pur 

pose of preventing or controlling the formation of cracks 
in concrete. Many of these systems employ frequent 
jointing with load transmission devices across the joints 
to provide for changes in the volume of the concrete in 
the attempt to remove the cause for cracking in the first 
instance by dividing the slab into small section. These 
have not been altogether successful and irregularly shaped 
cracks are still formed. 
Another method employs the use of reinforcing bars 

of steel imbedded in the concrete. Such usage, because 
of the inherent difference in physical behavior of con 
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crete and steel, does not prevent cracking. In fact, the 
lineal feet of cracking is not affected by the amount of 
steel embedded. However, the opening of the individual 
crack is held smaller by the increase in amount of steel 
reinforcing or, in other words, the steel reinforcing con 
trols the cracks after they have been formed. There 
fore, by the use of reinforcing steel bars, the intent is 
to restrain the enlargement of the cracks to the extent that 
infiltration of water and foreign material which causes 
spalling might be minimized or prevented. Though suc 
cessful in some degree, large quantities of steel are re 
quired and considerable expense is involved. 

Others have tried increasing the thickness and volume 
of the concrete slab that is originally formed so that ex 
ternal load will have less effect. The causes for crack 
ing are not removed by this technique. In fact, crack 
formation is increased by the larger dimension of the 
concrete Structure. 
The manufacture of concrete constructions in which 

cracking not only can be minimized and controlled, but 
actually prevented in a simple and economical fashion, 
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constitutes the principal object of this invention. 
Another object is to produce reinforced concrete which 

uses high tensile strength steel in minimum amount for 
the purpose of preventing the development of cracks. 
A further object is to employ the principle of post 

stressing of reinforcing steel members in the manu 
facture of concrete whereby the concrete is under com 
pressive force in a direction to prevent formation of 
cracks. 
A still further object is to produce a roadway by lay 

ing down precast slabs of reinforced concrete, and it is 
a related object to manufacture precast slabs of concrete 
embodying means to prevent formation of cracks. 
A still further object is to produce a concrete road, 

and to provide a method for manufacturing same, of pre 
fabricated slabs of concrete with steel reinforcement 
stressed throughout its length by gravitational force gen 
erated as an incidence to the laying of the slabs. 
These and other objects and advantages of this inven 

tion will hereinafter appear, and for purposes of illus 
tration, but not of limitation, embodiments of the inven 
tion are shown in the accompanying drawing, in which 

Figure 1 is a sectional elevational view illustrating 
concepts of this invention in the manufacture of the con 
crete structure; 

Figure 2 is a perspective view of a precast slab of the 
type shown in Figure 1; 

Figure 3 is a sectional elevational view similar to that 
of Figure 1, showing modified means for joining rein 
forcing bars in their assembled relation, and 

Figure 4 is a perspective view in section of a slab of 
the type shown in Figure 3. 

Pre-fabrication of unreinforced concrete structures for 
flooring and road beds and the like, using slip dowel 
joints, has been tried and abandoned where crackless 
surfaces are required because it was impractical. 
At the present time, road beds are usually prepared by 

pouring the cement mixture in place in position of use 
and then allowing the material to set. 

It is believed that a precast slab of concrete could be 
used if reinforcing with steel bars could be arranged to 
be continuously stressed throughout their lengths in the 
road bed. Applicant has found a way to reinforce pre 
fabricated concrete slabs and to achieve stressing of the 
reinforcing members throughout after the concrete has 
set and as an incidence to the laying of the pre-fabricated 
slab in position of use on the road bed. Thus it has been 
made possible for the first time to build pre-fabricated 
roads with continuous stressing of the reinforcing steel 
bars in a manner which will prevent cracking during 
changes in volume and shape incident to normal operation 
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and exposure to atmospheric conditions. The production 
of such structures is a primary object of this invention 
and it is a related object to produce a precast concrete slab 
with the reinforcing members already imbedded therein 
in the desired relation. 

In the practice of this invention, a concrete slab is cast 
with one or more smooth-walled steel bars arranged lon 
gitudinally through the interior of the slab. The number 
of reinforcing steel bars employed depends chiefly upon 
the width and the cross section of the slab and the amount 
of reinforcement desired. For example, four units are 
employed in each of the slabs illustrated in the drawing. 
Means are provided on the ends of the bars for joining 

with the adjacent ends of the bars of slabs to be positioned 
endwise thereof-jointing being effected while the slab 
to be positioned is tilted against the positioned slab SO 
that gravitational force operating to lower the tilted slab 
in position of use may also be harnessed to stress the 
jointed reinforcing bars throughout their lengths in the 
endwise direction. Anchors or stops should be provided 
to limit movement of the bars other than that effected by 
poststressing in the manner described. 

In the modification shown in the drawing, each slab 10 
is formed with end walls 1 and 12, respectively. Each 
end portion has a rectangularly shaped cutout section 13 
and 14, respectively, extending from the top of the slab 
to approximately the center portion thereof to make room 
for center placing of unbonded smooth Wall reinforcing 
bars 15, and have one or more transverse bars 16, which 
are secured, as by welding, to the opposite ends 17 of the 
reinforcing bars 15. On one end, just below the cutout 
section 3, the slab is formed with a projecting curvilinear 
shelf in the form of a substantially semi-cylindrical Sec 
tion 18 which may be adapted to extend all the Way acroSS 
the slab 10. The opposite end of the slab is formed with 
a recess 19 of substantially the same contour as the shelf 
18 and in the same relative position as the shelf. 

Further recesses 20 and 21 may be provided across the 
slab contiguous with the cutout sections 13 and 4, respec 
tively, for anchoring a grout 22, when employed. 

In assembly, slab B to be positioned in continuous 
alignment with slab. A which is already properly located 
on the prepared subgrade 23, is placed with its recess 19 
in contacting relation with the shelf i8 of a positioned 
slab Aso as to enable the slab to be positioned to be tilted 
at a predetermined angle, as illustrated in Figures 1 and 3. 
While in this position, the free ends 17 of the longitudinal 
reinforcing bars 15 overlap so that they may be joined 
together, as by welding or the like, as illustrated in Fig 
ure 1. In the alternative, each bar may be formed with 
a hook 24 in one end and an eyelet 25 in the other so that 
they may be joined together to establish a connected rela 
tion when the slab B is properly tilted with respect to 
slab A. Slab B is then permitted to rock about the Shelf 
is until it rests properly on the subgrade 23. Such rota 
tion may be effected entirely by gravitational force or 
additional force may be applied if necessary. 

Rocking movement of the slab to its resting position 
stretches the connected reinforcing bars 15 and auto 
matically generates longitudinal stress throughout their 
length in a poststressing technique. The joined transverse 
bars 6 act as stops or anchors for the longitudinal rein 
forcing steel bars 15 in the poststressing operation. It is 
important to maintain an unbonded relation between the 
reinforcing steel bars and the concrete. For this purpose 
it is convenient to use smooth walled bars and to make 
use of lubricants or other slip agents on the metal Surface, 
if necessary. 
Rods 16 serve also as transverse unstressed members 

which are often used in reinforced paving slabs. The use 
of such unstressed transverse members is adequate to con 
trol longitudinal cracking because the road is narrow as 
compared to its length. In fact, it is sufficient if Such 
transverse members or rods are of small cross-section and 
firmly bonded to the concrete material. 
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4. 
After the slab has been lowered to its position of use 

on the road bed, the open notch 26 formed by the cutout 
sections 13 and 14 may be filled with a precast block 27, 
preferably coated with a cement slurry on the forward 
and rearward walls to establish a better bond with the 
slabs. This is suggested to prevent or minimize entrance 
of moisture and foreign material into the road structure. 
Instead, the notch 26 may be filled with cement grout 22 
which anchors in the recesses 20 and 21 provided and, 
when allowed to harden, provides a well integrated road 
Structure. 

In accordance with the practice of this invention, the 
formation of transverse cracks in the road bed are pre 
vented by continuous compression exerted by poststressed 
reinforcing steel deployed in precast sections of concrete 
and joined together throughout their lengths. The amount 
and quality of reinforcing steel required for the practice 
of this invention is as little as one-third to one-fourth that 
which has heretofore been required in ordinary reinforc 
ing, such as mild steel, by unstressed construction. With 
the substantial elimination of cracks, the need of a base 
of granular or aggregate material is minimized since 
pumping no longer- constitutes an important factor. 

It has been found that concrete slabs placed lengthwise 
and compressed by poststressing in the manner described 
will reduce tension stress and the resulting slab is able to 
Support greater road per unit thickness. Thus the initial 
cost and the weight of the slab per unit area may be 
appreciably reduced while still maintaining the quality 
and the operating characteristics of the road structure or 
the like. 
By the use of slabs of reinforced concrete manufactured 

in Sections which can be handled, mass production sys 
tems which save time, labor and material may be em 
ployed and constructions which are formed thereby can 
be used immediately after laying operation is completed. 
This eliminates the need for the construction of expensive 
feeder lanes or by-passes which have no practical use 
after the road has been laid. The major changes of 
dimension which occur upon setting of the concrete from 
its plastic or fluid mixture takes place before the slab is 
located in position of use. As a result, one of the major 
problems in road construction, that of initial shrinkage 
upon cure of the concrete, is overcome so that high main 
tenance cost and means for compensating for such shrink 
age can be greatly reduced. Pre-fabrication provides 
other economies and advantages, such as the possibility 
of laying roads throughout the twenty-four hours of the 
day with the result that the tie-up of machines and equip 
ment can be greatly reduced. 

Defects in roads occasioned by irregularities in Sub 
grade can be minimized by employing a mechanical 
grader extending all the way across the roadway in ad 
vance of the laying of the precast slabs, and/or else fluid 
fillers or sealers may be pumped under the positioned 
sections to fill all voids and insure ideal bedding. Under 
the circumstances, it will be evident that the amount of 
sealer fluid that will be needed will be at a minimum. 
A road or the like employing precast, reinforced coin 

crete slabs prepared in accordance with this invention 
enjoys considerable flexibility in that it can be extended 
from time to time merely by the further addition of slabs 
or the roadway may be repaired in an effective and simple 
manner merely by the replacement of slabs. In the event 
of such replacement, other means such as turnbuckle 
means, may be used to achieve continuous stressing with 
the new section introduced. 

It will be manifest that construction employing precast 
slabs reinforced with continuously poststressed steel bars 
will provide maximum, safe and continuous Service with 
less maintenance and repair and with less initial cost and 
cost of upkeep. 

It will be understood that numerous changes may be 
made in the details of construction, arrangement and 
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operation without departing from the spirit of the inven 
tion, especially as defined in the following claims. 

clain: 
1. In the method of laying concrete roads, the steps of 

providing precast slabs of concrete having reinforcing 
steel bars extending longitudinally through an interme 
diate portion of the slab in unbonded relation with the 
concrete and having end portions projecting beyond the 
end walls of the slab, said slabs having a curvilinear por 
tion extending outwardly from the end wall at a level 
below the reinforcing rods connecting transverse members 
to said steel bar end portions across end walls of the 
slabs for anchoring purposes, leaning the end wall of one 
slab upon the adjacent end wall of the other slab already 
in position of use with one of said walls having the pro 
jection thereon, joining the end portions of adjacent steel 
bars, and then allowing the leaning slab to drop toward 
position of use on the road bed whereby the spaced rela 
tion between the upper end portions of the slab increases 
responsive to engagement between the projection on one 
and the end wall of the other during movement of the 
leaning slab into position of rest whereby the reinforcing 
bars are gravitationally poststressed throughout their 
lengths. 

2. The method of laying concrete roads as claimed in 
claim 1, which includes the additional step of filling the 
open space between slabs formed upon rocking the slab 
in position of use to provide a unitary structure. 

3. In the method of laying concrete roads, the steps 
of providing precast slabs of concrete having a cylindrical 
shelf across the lower portion at one end and a receiving 
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recess across a corresponding portion at the other end 
and having reinforcing steel bars extending longitudinally 
therethrough at a higher level than the shelf and recess 
and in unbonded relation with the concrete, tilting one 
slab upon the other while in position of use with the 
recess of the one slab resting upon the shelf of the other, 
joining the end portions of the adjacent steel bars while 
the tilting relation is maintained, and then allowing the 
tilted slab to rock toward position of use whereby the 
bars are gravitationally poststressed throughout their 
lengths. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,060,853 Peirce ------------------ May 6, 1913 
1,193,515 Clark ------------------ Aug. 8, 1916 
1,715,766 Lancette ---------------- June 4, 1929 
1,739,102 Strauss ---------------- Dec. 10, 1929 
1,772,821 Weber ----------------- Aug. 12, 1930 
1,818,254 Hewett ---------------- Aug. 11, 1931 
1,915,032 Poulter ---------------- June 20, 1933 
1976,857 Poulter ---------------- Oct. 16, 1934 
1991,931 Kling et al. ------------- Feb. 19, 1935 
2,340,263 Dodson ---------------- Jan. 25, 1944 
2,367,146 Siebs ------------------- Jan. 9, 1945 
2,408,585 Smith ------------------ Oct. 1, 1946 
2413,990 Muntz ------------------ Jan. 7, 1947 
2,483,175 Bilner ---------------- Sept. 27, 1949 

FOREIGN PATENTS 
4,678/26 Australia ---------------------- 1926 


