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scribed herein afe fof illustration and it should be 
understood that a single ring of the portable abutment 
may be employed to accomplish the necessary pre-ten- " 
sioning of the reinforcing strands. 

Steel reinforcing strands 15, which serve as reinforce 
ment means or strands are fixed to the mowing segment 
16 of the inner ring by any conventional means, such as 
by nut and bolt 17, so that movement of the inner ring 
will cause the Strand to be under tension. The steel 
strands 15 are.attached to the inner ring at required in 
tervals to provide the reinforcement required in the con 
crete slab to be poured within the circumference of the 
inner Ting: . The reinforcing strands as shown in FIGURE 
i are preferably placed at right angles to the length of 
the slab for transverse tensioning to be poured and also 
run lengthwise of the slab so that pre-tensioning is ob 
tained in both directions. The reinforcing strands extend 
from the portion of the innier ring on one side of the 
slab to that portion of the inner ring on the opposite side 
of the slab, and similarly from the inner ring on one end 
to the inner ring on the other end of the slab. In some 
cases, it has been found advantageous to have a cluster 
18 of strands for the reinforcement of the slab, and the 

|- clusters to be attached to the inner ring at specified points 
as shown in FIGURE 3 of the drawings. 

In order to pre-tension the reinforcing strands, the 
inner ring is pulled toward the outer ring, thus tightening 
the strands f5attached to the inner ring and causing the 
strands to become under tension. In FIGURE 3 one of 
the methods.employed to obtain this tension on the re 
inforcing strands is_shown. in that form, a jack 19, is 
placed against a jack stupport 20 mounted on the ribs 
13 and at the other side bears against the mowing seg 
ment 21 of the ininer ring to which the reinforcing strand 
is attached. When the jack is operated it pushes the 
mowing segment of the inner ring away from the jack 
support and toward the outer ring thus causing the re 
inforcing strands attached to the moving _Segment to 
come under tension.. In the same way, where a cluster 
of Strands are fixed to the moving segment 21, all of the 
strands are tensioned by the force of the jack mowing the 

. moving segment toward the outer ring. ~ 
The reinforcing strands which run lengthwise the slab 

to be poured are tensioned in the same manner as those 
| running cross-wise as described above. To pre-tension 
all of the reinforcement strands, the desired and required 
tension can be obtained on each of the strands separately, 
but at the same time, the tension on each or all of the 

| strands can be regulated to the desired tension. For this 
purpose, I provide a gauge 22 mounted on each of the 
jacks which will show the amount of the tension on the 
strand or strands obtained by each of the jackS. Hn this 
way, the pre-tensioning may be controlled before pouring 
the concrete slab on the reinforcement. strands, to any 
desired tension force. Since the portable abutment is a 
ring in the form of a closed circle, elipse or curve, the 
use of extra tension at specific points will only cause the 
curve of the abutment to be deformed to a Small extent, 
and such deformation may be cured by proper adjust 
ment of the tension on the other Strands. 
The portable abutment derives its strength from the 

pre-tensioning of the reinforcing strands as required in 
the pre-stressing of the concrete pavement. Thus with an 
abutment in the form of a closed curve, any change of 
distance of one diagonal induces changes in length of the 

” other diagonals. Thus when all strands in the portable 
· · abutment are in tension to the desired force, the closed 
ring of the abutment are in compression. 
While the above description illustrates the method of 

pre-tensioning the reinforcement strands in a concrete slab 
- to be poured, the size of the slab to be poured and the 
size of the abutment may not be sufficient for the size 
of the pre-stressed slab desired. Such would be the case 
in highway or runway construction, where it is desirable 

· · and advantageous .. to provide a continuous slab having a 
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4 
substantial length, I employ the same type of portable 
abutrtment to provide the pre-tensioning for the reinforcing · 
strands. To provide for a lengthy slab as mentioned above, 
the forms are made to provide a pair of shoulders 23 
at each end and on each side of the main slab as shown 
in FGURE 4, * 

At each end of the main slab forms are prepared for a 
wedge-shaped slab 24 as shown in FGURE 4 of the draw 
ing. A space 25 is also provided in the forrms, which 
space is approximately eight inches in width, which is 
curved in shape and extends from one side of the main 
slab to the other. Pre-cast concrete blocks 26, preferably 
tapered in shape and lined with waxed or oiled paper; 
are then placed in space 25 prior to the pouring of the 
concrete slab for the main slab and for the wedge-shaped 
slab 24. The pre-cast conicrete blocks are shaped to prc 
wide a hollow section on the bottom so that they fit ower 
the reinforcing strands extending lengthwise the main slab 
and into the wedge-shaped slab 24. ' ' ' , 
Embedded in the wedge-shaped slab 24 are the longi 

tudinal strands which are used in pre-stressing the main 
slab, and another series of reinforcing strands 27 leading ? 
to the gap are embedded in the slab 24. These strands 27 
will be later employed for longitudinal pre-stressing of 
the strands in the gap and provide for continuity of pre 
stressing for the entire pawement. 
| When the main slab and the wedge-shaped siabs have 
been poured and the concrete has hardened, the pre-ten 
sioned Strands are cut from the abutment and pre-stressing 
has been imparted to the main slab, the pre-cast blocks 
and the wedge-shaped slabs. The strands 27 not having 
been under tension at the time of the pouring of the slabs 
are loose and have no effect on the slab at this point. 
The strands 27 extending from each end of the ad 

jacent slabs and into the gaps are then joined to the 
'corresponding strands 27.. extending from the adjacent 
slab, as shown in FiGURE 5 and jacks 28 or other means 
for tensioning the strands 27 are ermployed. Segments 
of the portable abutment H{}, having the outer ring if and 
inner ring 12, are then placed in position to form an arch 
around and across the gap between the adjacent slabs, 
and bear against the shoulders 23 on the Same side of the 
adjacent main slabs. The segments of the abutment and 
the main slab thus form a closed circle around the gap 
and the wedge-shaped slabs 27. Reinforcing strands 29 
extending transversely across the gap between the ad 
jacent ends of the main slab are fixed to the immer ring 
12 of the portable abutment segment. These reinforcing 
strands 29 are then pre-tensioned to the same tension as 
the reinforcing strands had been tensioned in the main 
slab. At the same time the longitudinal strands 27, which 
have been joined together are tensioned, so that the com 
pressive forces bearing against the pre-cast blockS. placed 
in the space 25 are released, whereas the compressive 
forces in the main slab remain constant. The pre-cast | 
blocks are then removed leaving · the space 25 empty. 
This space is then cleaned and the concrete is poured into 
the space 25 and the gap between the adjacent blockS. 
When the concret? has hardened the transverse strands 29 
connected to the abutment are cut and the abutments are 
then removed. This creates continuous prestreSSing be- . 

* tween consecutive main slabs both longitudinally and 

65 

70 

transversely, and may be continued to produce long con 
tinuous slabs, pre-stressed in both directions as may be 
desired. ~ ~ 

In preparing the forms for pouring the concrete where 
portable abutments as above described are employed, and 
the reinforcing strands extend acroSS the slab to the abut 
ment, it is preferable to provide for the passage of the 
strands through the sides of the forms 29. For this pur 
pose, a special device has been employed, as shown in 
F1GURE 7, whereby at specific intervals in the sides of 
the form a plate 3ó having an opening for the paSSage of 
the pretensioned strands is provided. This plate is mow 
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able and may be attached to the sides of the form by 
bolts 31. 
Where a large piece of concrete construction is to be 

poured in a slab of this type, special concrete forms may 
be prepared whereby openingS 32 are provided in the 
lower portion of the sides of the forms 29 as shown in 
FiGURE 8. The cross-wise reinforcing strands would 
then paSS under the openings, thus leaving the strands 
under the desired tension, without interfering with the 
forms themselves. 

in the use of the portable abutment, especially where 
large abutments are to be employed, it is preferable to 
provide lower levelling cables 33 as shown in FIGURE 
9. These cables extend across from the bottom of the 
outer ring 1i on one side to the outer ring on the other 
side. These cables are preferably below the inner ring 
and the reinforcing Strands, and are for the purpose of 
preventing any buckling of the abutment when the rein 
forcing strands are brought under tension by the move 
ment of the inner ring. 
The method of pre-stressing slabs of concrete or other 

types of moldable materials in accordance with this in 
vention are especialiy useful in the construction of pave 
ment for highways or runways of airports where the 
protection of the pavement against high load shock is 
important. Such shocks may be caused during the take 
off or landing of heavily laden jet planes for example. 
By pre-stresSing the slab of the pavement as described 
herein, there are additional advantages since the thickness 
of the pavement may be reduced, since the pre-stressed 
pawement is much stronger and able to withstand shocks. 

ín addition, the pre-stressing obtained through pre 
tensioning is wery economical in comparison with the 
methods and for post-tensioning of the slab, since the 
apparatus employed in the pre-tensioning may be re 
covered and used again, whereas in post-tensioning there 
are many unrecoverable iterns, Such as anchorages, tubing, 
etc. 

in the construction of long concrete runways at air 
ports for example, by the use of the method of this in 
Veration, main Sections could be poured in any conven 
ient lengths, with gaps between the main sections of 20 
to 30 feet. Each of the main sections and the sections 
for the gaps would be pre-stressed by pre-tensioning frorm 
the portable abutments as preWiously described. The gap3 
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are pre-stressed in Such a manner as to create a continu 
Ously pre-stressed paVement when the slab is poured in 
the gaps between the previously poured main sections. 

Having described my invention, I claim: 
fn concrete construction, the method of pre-stressing 

continuous concrete slabs which comprises providing abut 
fr?eratS encircling the area of adjacent slabs of concrete, 
attaching reinforcing Strands running lengthwise and 
acroSS the area of the slabs within the abutments, provid 
ing a plurality of longitudinal reinforcing strands having 
orie of the ends within the area of the slab and the other 
c21ds of said longitudinal reinforcing strands extending 
t?nder the abutments and into the spaces between the adja 
cent concrete slabs, providing forms within said abutments 
to define the area of the concrete slabs, pre-tensioning the 
reiraforcing strands within the abutments and attached 
thereto by means bearing against said abutments, pouring 
concrete into Said for?ras and over said pre-tensioned 
Strands, cutting the ends of the pre-tensioned strands ex 
tending from the slabs when the concrete has hardened, 
fitting abutments against the concrete slabs and around 
the spaces between the adjacent concrete slabs, attaching 
together the ends of the longitudinal Srands exending into 
the spaces between the adjacent slabs, providing transwerSe 
reinforcing strands attached to the abutments around the 
spaces between the concrete slabs, providing forms within 
said abutments to define the area of the concrete slabs 
between the adjacent slabs, pre-tensioning the longitudinal 
and transwerSe reinforcing strands within said spaces until 
the tension on said strands within said spaces has been 
equalized with the tension of the reinforcing strands in 
the poured slabs, pouring concrete into the forms within 
the adjacent slabs and over the pre-tensioned reinforcing 
strands and cutting the ends of the pre-tensioned trans 
verse strands extending from the slab when the concrete 
has hardened. 
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