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DUAL DIRECTION PRE-STRESSED 
PRE-TENSIONED PRECAST CONCRETE 

SLABS AND PROCESS FOR SAME 

FIELD OF THE INVENTION 

0001. This invention pertains to the field of pre-stressed 
pre-tensioned precast concrete slabs to be used for paving in 
areas subject to vehicular traffic. 

BACKGROUND OF THE INVENTION 

0002 Prestressed concrete is a mode of construction that 
overcomes concrete’s inherent weakness in tension. When 
concrete is prestressed using one of three means available, 
longer spans can be created as measured against ordinary 
reinforced concrete. Traditional reinforced concrete uses 
steel rebar or other reinforcement material disposed within 
the concrete to reinforce it. Typically a Swimming poolbot 
tom is made in this manner. Prestressed concrete employs 
cables or Strands to provide a clamping load which produces 
a compressive stress that can balance the tension stress that 
the concrete member would otherwise exhibit due to a bend 
ing load. 
0003 Pre-stressed concrete can be either pre-tensioned, or 
post tensioned. Pre-tensioned concrete is cast around already 
tensioned tendons. The concrete is poured around the pre 
tensioned cables or tendons, and the concrete adheres to the 
tendons or cables as the concrete hardens during the curing 
process. When the tension is released from the tendons/cables 
this tension is transferred to the hardened concrete and com 
pression by static friction thus creating concrete in compres 
Sion. To achieve the pre-tensioning, anchor points are 
attached on opposite ends of the casting bed, between which, 
the tendons or wires are stretched in a straight line. When the 
tension is released, the tension is transferred to the hardened 
concrete unit by Static friction. 
0004 Post-tensioned concrete is the mode for applying 
compression after the pouring and curing in situ of the con 
crete. There are two modes of doing so, one is called Bonded 
and the other is called Un-bonded. 
0005. In the bonded version, plastic, steel, or aluminum 
ducts, or tubes are laid out in a finite area, and the concrete is 
poured over and around the series of parallel tubes. Post 
tension cables are deployed through the tubes. Once the con 
crete hardens, the tendons are anchored at one end and ten 
Sioned at the other end using hydraulic jacks or rams that now 
react against the hardened concrete. After reviewing the 
design specification to confirm that adequate tension has been 
placed on the tendons, the jacks are removed such that the 
tension is now applied directly to the concrete member. The 
ducts or tubes are then grouted closed to protect the tendons 
from corrosion and decomposition. Concrete slabs prepared 
in this manner are usually used for bridges and house con 
struction for slabs on grade in areas where the Soil is expan 
S1V. 

0006. In the unbonded system each individual cable has 
freedom of movement relative to the concrete at all times. 
Each individual tendon is coated with a grease, often lithium 
based, and perhaps molybdenum Sulfide would work also. 
Then the tendons are covered by an extruded plastic sheath 
ing. The tension transfer arises from the tendons being con 
nected to anchors embedded in the perimeter of the cast 
concrete slab. While the generalized discussion of post-ten 
Sioning serves as an introduction to the topic, more informa 
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tion can be obtained from the Post-tensioning institute which 
in the year 2011 is located at 8601 North Black Canyon 
Highway in Phoenix, Ariz. 
0007 Pre-stressed, Pre-tensioned concrete can not only be 
used for buildings, but is used today in Bridge work and the 
manufacture of roads. Pre-stressed paving slabs can be laid 
into position during off-peak hours on nights and weekends. 
This minimizes lane closures, which can cause huge traffic 
backups, especially on highly traveled interstate freeways. 
The big advantage of using pre-stressed concrete slabs, is the 
relative speed of placement on site, less cracking, and the 
ability to use relatively thinner and longer slabs. Longer slabs 
reduce the number of joints that must be maintained. Basi 
cally whereas standard construction can take weeks for a 
project, the same project can be carried out in days using 
pre-stressed, pre-cast concrete slabs. 
0008 Numerous patents that relate to a method of form 
ing, installing and a system for attaching prefabricated pave 
ment slab to a subbase, and to the pavement slab itself have 
been issued to Peter J. Smith and said patents have been 
assigned to the Fort Miller Group. Inc. of Greenwich, N.Y. 
Some of these patents include: 

U.S. Pat. No. 6,709,792 
U.S. Pat. No. 6,607,329 
U.S. Pat. No. 6,899,489 
U.S. Pat. No. 6,962,462 
U.S. Pat. No. 7,004,674 
U.S. Pat. No. 7,467,776 

Issued Mar. 24, 2004 
Issued Aug. 19, 2003 
Issued May 31, 2005 
Issued Nov. 8, 2005 
Issued Feb. 28, 2006 and 
Issued Dec. 23, 2008 

0009. Another inventor in this technology is Alfred A. Yee, 
whose two patents are assigned to Kwik Slab, LLC of Hono 
lulu, Hi. His patents are U.S. Pat. No. 7,134,805 which issued 
on Nov. 14, 2006 and the published application 2005/ 
O220539. 
(0010. The Fort Miller Group product(s) are sold under the 
brand Super Slab, whereas the Yee products are sold under the 
brand Kwik Slab. It is believed that none of the aforemen 
tioned eight references singly or in combustion disclose or 
render obvious the invention of this current patent applica 
tion. 
Thereason that this assertion can be made is that the invention 
of this patent application relates to an entirely new technique 
for pre-stressing, pre-tensioning concrete slabs in 2 direc 
tions, not just one direction as has been the case with the prior 
art techniques. 
0011. As hinted above, the invention herein relates to a 
procedure for pre-stressing, pre-tensioning concrete slabs 
bath longitudinally and transversely. The process further 
relates to the utilization of these bi-directionally pre-stressed, 
pre-tensioned slabs in the laying of roadways. 
0012. In order better understand this invention it is neces 
sary to lay the foundation—no pun intended—of the general 
technique for making roadway sections. As noted above, pre 
stressing can be accomplished by pre-tensioning or post ten 
Sioning. Pre-tensioning is done in the concrete casting bed, 
prior to the pouring of concrete, while post tensioning is done 
after concrete is poured and sufficiently hardened. Most con 
crete roadways are normally laid in up to 224 foot lengths 
between expansion joints. These sections are made of a plu 
rality of slabs 12 feet wide and 8 foot long. These slabs can be 
connected by a variant of a tongue and groove connection or 
Some other type of joint. The joints are then grouted or oth 
erwise treated to form a complete section of concrete road 
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way. This means that in this 224 foot span there will be 28 
grout joints, 8 feet longx28-224 feet. 
0013 Generally pre-stressing in the concrete casting bed 
of a 12 foot length is carried out by pre-tensioning in the 12 
foot direction prior to the pouring of the concrete and post 
tensioning through the use of tendons or wires in a duct 
system after installation. But the pre-tensioning in the prior 
art techniques is in only one direction, longitudinally. The 
process of this invention is pre-stressing, pre-tensioning the 
concrete in both directions, longitudinally and laterally using 
a pre-tension technique longitudinally and laterally. Optional 
post-tensioning may also be applied. This allows for the 
preparation of longer slabs, potentially up to 60 feet in length, 
thereby minimizing the number of joints to be grouted and 
maintained in each roadway section, and thus speeding up the 
installation process. 
0014. The invention accordingly comprises the apparatus 
(casting bed) and the device (dual direction, pre-stressed, 
pre-tensioned) concrete slab and the process of making the 
device, each of which possesses the features, properties, the 
selection of components which are amplified in the following 
detailed disclosure, and the scope of the application of which 
will be indicated in the appended claims. 

SUMMARY OF THE INVENTION 

0015 The invention herein pertains to a process for bi 
directionally pre-stressing, pre-tensioning concrete slabs of 
varying lengths far use in the repair of and creation of new 
areas subject to vehicular traffic, such as roadways and drive 
ways. Individual slabs of nominal 12 foot width, or of a width 
as may be required or dictated by the specific job requirement 
or specification are poured in varying lengths, possibly up to 
60 foot long to Suit site conditions and to meet the specifica 
tion for the locations of expansion joints between adjacently 
positioned slabs. For the purpose of demonstrating this inven 
tion individual slabs 12 foot widex36 foot long were poured. 
Whereas the prior art pours 12 feet long slabs only 8 feet wide, 
pre-tensioned only in the 12 foot direction and then the prior 
art positions multiple pieces rotated 90 degrees to achieve the 
12 foot wide roadway section; the process of this invention 
utilizes 12 foot wide casts of varying lengths, pre-tensioned in 
both directions having been poured in the same direction as 
the job site positioning (non-rotated). 
0016. It is well known in patent law that merely changing 
a dimension is not alone a patentable improvement. But his 
invention involves more than just a new dimension or a new 
casting technique. The pre-stressing of this application is 
done by pre-tensioning in both the longitudinal and the trans 
verse direction prior to pouring the concrete with the optional 
post tension procedure alter installation at the job site. 
0017 Prior to the concrete pour the metal multi-strand 
wire for the pre-tensioning stop are laid in place both longi 
tudinally and transversely. The location at or near the mid 
height of the slab to be poured for the wire positions, as well 
as Strand size and pre-stressing force of the longitudinal 
Strands are determined by the design criteria-specification. 
Transverse strands are laid out in the mid-section of the slab 
to beat heights that can vary a few inches up or down from this 
mid-point to allow for the optional placement of ducts for a 
post-tensioning step at the job site. If the design does call for 
job site post-tensioning procedure, then the post-tensioning 
duct is also laid within the slab at this time. Tension is applied 
to the Strand, both the longitudinal and the transverse, and 
maintained. Any additional reinforcing steel that may be 
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required, and any other embeds, inserts, sleeves, boxes or 
block-outs are also placed in the slab at this stage. The con 
crete pour is carried out, required Surface finish is done, and 
the poured slab is allowed to cure in the casting bed. Conven 
tional or accelerated curing aids can be employed. Thirty-six 
footlong spans were chosen specifically to be able to ship one 
slab per flat bed truck without exceeding the permit load 
limits. 
0018. Once a poured slab has attained sufficient strength 
per specifications and design criteria, the pre-tensioned, pre 
stressed strand in both directions is cut, and the slab is 
removed to storage for further curing and final dressing up for 
shipping to the job site. A slab poured and cured in this 
manner is a slab that is pre-stressed, pre-tensioned in both 
directions, the subject of this new invention, with the option 
of post-tensioning conventional procedure to be earned out at 
the job site. 
0019. It is of course to be recognized that in order to carry 
to the bi-directional pre-tensioning, pre-stressing of this 
invention, it was first necessary to create a new type of casting 
bed. This new casting bed provided the capability to pre 
tension the Strand in both directions, longitudinally and trans 
versely. 

DESCRIPTION OF THE FIGURES 

0020 FIG. 1 is a perspective view of a model of the new 
concrete casting bed 100 of this invention. 
0021 FIG. 2 is the same perspective view at a later 
moment in time, after a cast of concrete 010 has been made in 
the casting bed 100. 
0022 FIG. 3 is a top perspective view of part of a concrete 
casting bed according to this invention. 
0023 FIG. 4 is a side elevation of a portion of the side wall 
of the casting bed of this invention. 
0024 FIG. 5 is a closeup view of a slot formed in a stress 
wall for transverse stressing, shown a stress plate embedded 
in concrete and a stress washer plate welded thereto. 
0025 FIG. 6 is a front top perspective view of a portion of 
along precast concrete slab, showing the presence oftension 
ing wires disposed in two directions. 
0026 FIG. 7 is a top perspective view of the same slab, 
showing more of the length of the slab. 
(0027 FIG. 8 is a side perspective view of the end of the 
cast slab of concrete showing a duct for post tension wire with 
the wire there through and an anchor disposed on the wire 
spaced from the duct as well as longitudinal pre-tensioned 
strands embedded in the slab. 
(0028 FIG. 9 is a figure related to FIG. 8 but showing the 
anchor disposed in position abutting the duct on the elevation 
of the slab. 
(0029 FIG. 10 is a roadway slab shown with the internal 
grid of both longitudinal pre-tensioned wires and transverse 
pre-tension wires, but the post tensioning ducts have been 
omitted or simplicity. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0030 Letus now turn to FIG.1. Here aperspective view of 
the new casting bed is seen which permits the creation of the 
roadbed slabs of this invention. This FIGURE is not to scale. 
Casting bed 100 is a U-shaped member 100 having vertical 
spaced sidewalls 101,102 and a base 103 connected to both 
the sidewalk at the lower ends thereof. Steel stressing heads 
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104 and 105, also called jacking heads both of which are 
optionally removable, close off the casting bed at each end 
and are used for longitudinal stressings while slotted holes in 
the side walls are used for the transverse pre-tensioning. Form 
work of wood or steel, 200, placed within the casting bed at 
correct dimensions, defines the spatial Volume, designated as 
the casting Zone, 109. Disposed within the sidewalk 101,102 
are throughbores 107 for the disposition of tensioning wires 
as will be described infra. These throughbores are linearly 
spaced apart along the length of the sidewalls and are aligned 
in pairs 90 degrees to the length of the side wall. Therefore 
when a tensioning wire is placed through any aligned pair, the 
wire will be 90 degrees to the length of the cast. These bores 
receive wires for transverse pre-tensioning of a concrete cast. 
0031 FIG. 2 is the same perspective view of the same 
casting bed, but with a cast of a slab of concrete having been 
carried out with pre-tensioning wires disposed in position 
prior to the cast. Here like numbers of FIG. 1 represent like 
parts here and in other views as well. 
0032. The cast 010 has been made in the casting Zone 109 
of FIG.1. Disposed along the length thereofare a plurality of 
longitudinal pre-tensioning wires, here simplified to show 
only 3 in number, they being 011,013, & 015. Transverse 
pre-tensioning wires which have been reduced in number for 
ease and convenience, and are designated 012,014, & 016 are 
shown exiting from some of the bores of the side wall 101. 
These transverse pre-tension wires also exit the side wall 102, 
but due to the perspective of the figure are not seen. Note that 
the tensioning takes place PRIOR to the concrete cast. 
0033 FIG. 3 is a perspective view of a portion of the 
casting bed of this invention. Element 100 is a steel jacking 
head used for pre-tensioning the longitudinal Strands of wire. 
0034 FIG. 4 is a closeup view of a portion of the sidewall 
of the concrete casting bed showing the main plates 110, and 
the slots 107 therein. A terminal plate, or washer plate 108 is 
removably disposed within the respective main plate 110 and 
has a round opening 106 therein, through which round open 
ing the pre-tension wire is positioned for tensioning prior to 
the cast being made. Note that the 3 slots 107 shown are 
elevationally aligned, while the openings 106 are not aligned. 
This is intentional as alternating slots are disposed either 
above or below the longitudinal pre-tensioning wires, not 
seen, that are to be disposed within the concrete cast. 
0035 FIG.5 is a macro-closeup of a vertical slot 107 in the 
sidewall of the casting bed. This permits the specific pre 
tensioning wire to be placed “high” or “low” that is above or 
below the longitudinal pre-tensioning wires, as may be 
desired. Main metal plate 110 is attached to the sidewall 101 
of the easting bed, and said plate includes a vertical slot 112, 
that communicates with the opening 106 of the terminal plate 
108. In this FIGURE, the point in time is such that the wire 12 
has been removed from the washer plate, 108 and the wire 12 
is sticking out of the casting bed. 
0036 FIG. 6 is a corner perspective view of a concrete cast 
10, made in the casting bed 100 of this invention. Here 010E 
is the end wall, while 010S is the sidewall thereof. There is 
only one longitudinal pre-tension wire seen, 011. However 
two transverse pre-tension wires 016 and 014 are shown, each 
at a different elevation inaccordance with the discussion infra 
of having transverse pre-tensioning cables both above and 
below the longitudinal ones, for the preferred embodiment. A 
cast of all equal level laterally positioned pre-tension wires 
either above or below the longitudinal pre-tensioning wires is 
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within the scope of the invention, but need not be illustrated 
due to the simplicity of the concept. 
0037 FIG. 7 is a view related to FIG. 6, but from a slightly 
different perspective. Here four lateral pre-tensioning wires 
are seen, showing wires 012 and 016 at the same elevation but 
014 and 018 at the same elevation but which elevation is 
different from the elevation of 012 & 016. 
0038 FIG. 8 is a closeup of the top wall of the cast slab 
010, designated 010T and the front end wall, 010E. Post 
tensioning slot 017 is seen to be elongated and extends 
through the full length of the cast. Post-tension wire 032 has 
been drawn or fed through a pre-placed PVC, duct or CPVC 
member called a horizontal duct 017 that is set in place before 
the concrete cast is made. This duct 017 runs the length of the 
cast. By making the duct shaped like a racetrack, it becomes 
easier to thread the post tension wire through the entire length 
than if a tubular duct is used. A tubular duct will work how 
ever, but is less preferred. Two pre-tensioning wires 014, and 
018 are seen, one on either side of post tension wire 032. 
Whereas in FIG. 6, the plate 022 and stressing chuck 024 
which are used conventionally in conjunction with the rams 
were disposed adjacent the cast, while here in FIG. 8 they are 
seen spaced from the cast to demonstrate assembly. The 
hydraulic rams that actually do the post-tensioning, for the 
longitudinal wires, are state of the art, and do not form any 
part of this invention and therefor are not shown. 
0039 FIG. 9 is a macro closeup of the elements discussed 
in FIGS. 6 & 8. However here the threaded end cap 025 that 
threads into stressing chuck 024 is seen. 
0040. In FIG. 10 there is seen a three dimensional view of 
the grid pattern of the longitudinal pre-tension wires, and the 
two layers of transverse pre-tensioning wires, one layer above 
and one layer below the longitudinal wires disposed within a 
cast slab of concrete. The post tensioning ducts and wires 
have been omitted for simplicity of the FIGURE. 
0041. As has been noted earlier, the transverse wires can 
be above, below or both above and below the longitudinal 
direction pre-tension wires. All three layouts are within the 
scope of this invention. But the other two need not be illus 
trated as they are readily understood. 
0042. It has now been shown that extended length precast 
concrete slabs, can be prepared which have been pre-ten 
Sioned in both directions. The term pre-tensioning actually 
refers to the tensioning wires or cables utilized to apply ten 
sion to the concrete. This tensioning of the wires in both 
directions is done before the slab is cast, and the tension is 
transferred to the load once the cement cast is cured, when the 
stressing chucks that hold the tension to the wire are removed. 
In another sense, the designation pre-tensioning is meant to 
indicate that the tensioning is done before the slab is placed in 
location on a roadbed. After the cast and often at the job site, 
any further tensioning is termed POST-tensioning. In road 
way construction, post tensioning takes place as the abutting 
sections of roadway are joined together by grouting. 
0043. By pre-tensioning in both directions at the factory 
before the cast is made, both labor and material costs are 
significantly reduced. Manufacturing costs are reduced 
because the wire placed in the cast slab prior to the cast is 
much lower in price than the wire that normally needs to be 
specifically coated to protect it against corrosion inside the 
ducta within the east after the cast has been made for tradi 
tional tensioning procedures. 
0044. It is seen that by building a special casting bed with 
tensioning capability built into the side walls of the casting 
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bed that 36 foot long casts can be made, which will thereby 
permit the use of less seams and joints in assembling a road 
section thereby reducing costs for the contractor. 
0045 Since certain changes may be made In the above 
described apparatus-(casting bed) and the product (hereof, 
-bidirectional pre-tensioned extended length concrete sec 
tions, without departing from the scope of the invention 
herein involved, it is intended that all matter contained in the 
above description and in the accompanying drawings, shall be 
interpreted as illustrative only and not in a limiting sense. 

1-11. (canceled) 
12. A dual direction pre-stressed roadway slab which com 

prises: 
(i) a casting of concrete; 
(ii) a plurality of spaced, first pre-tensioning elements 

extending in a longitudinal direction of the slab, the first 
pre-tensioning elements being bonded to the concrete 
and in a detensioned State; and 

(iii) a plurality of spaced, second pre-tensioning elements 
extending in a direction Substantially perpendicular to 
the longitudinal direction of the slab, the second pre 
tensioning elements being bonded to the concrete and in 
a detensioned State, 

said concrete having a compressive force transferred 
thereto by said bonding of said detensioned first and 
second pre-tensioning elements to said concrete. 

13. The slab of claim 12, further comprising a plurality of 
tubes disposed within the casting of concrete for receiving 
tensioning elements for post tensioning of the concrete slab. 

14-20. (canceled) 
21. A dual direction, pre-tensioned and pre-stressed con 

crete slab which comprises: 
a one-piece casting of concrete 
a plurality of longitudinally spaced, first pre-tensioning 

elements which are bonded to the concrete and in a 
detensioned state; and 
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a plurality of transversely spaced, second pre-tensioning 
elements bonded to the concrete and in a detensioned 
State. 

22. The concrete slab according to claim 21, further com 
prising a plurality of spaced ducts disposed within the slab, 
the plurality of spaced ducts being configured to receive 
therein a corresponding plurality of post-tensioning ele 
mentS. 

23. The concrete slab of claim 22, whereina plurality of the 
spaced ducts extendina longitudinal direction of the slab, and 
a plurality of the spaced ducts extend in a direction Substan 
tially perpendicular to the longitudinal direction of the slab. 

24. The concrete slab of claim 21, wherein the first pre 
tensioning elements of the slab are located at a first elevation 
thereof and the second pre-tensioning elements of the slab are 
located at a second elevation thereof. 

25. The concrete slab of claim 24, wherein the second 
pre-tensioning elements are located at a second elevation of 
the slab that is spaced above the first elevation, and at a third 
elevation of the slab that is spaced below the first elevation. 

26. The concrete slab of claim 25, wherein said concrete 
has a compressive force transferred thereto by said bonding of 
said detensioned first and second pre-tensioning elements to 
said concrete. 

27. The concrete slab of claim 22, wherein the plurality of 
the spaced ducts of the slab are at a first elevation thereof. 

28. The pre-stressed roadway slab of claim 12, wherein 
said first pre-tensioning elements extend at a first elevation of 
said slab and said second pre-tensioning elements extend at a 
second elevation of the slab that is spaced above or below the 
first elevation. 

29. The pre-stressed roadway slab of claim 28, wherein 
said second pre-tensioning elements are also located at a third 
elevation of the slab on the side opposite of the first pre 
tensioning elements to the second elevation. 

k k k k k 


