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SYSTEM OF PROTECTING THE EDGES AND 
CONSTRUCTION JOINTS OF CAST IN 

PLACE CONCRETE SLABS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of, and claims 
bene?t of, US. application Ser. No. 10/885,823, ?led Jul. 7, 
2004, noW abandoned, incorporated herein by reference, 
Which is a continuation of, and claims bene?t of, US. appli 
cation Ser. No. 10/210,464, ?led Jul. 31, 2002, now US. Pat. 
No. 6,775,952, incorporated herein by reference, Which is 
based on, and claims the bene?t of, US. Provisional Appli 
cation Ser. No. 60/309,397, ?led on Aug. 1, 2001, entitled 
“System of Protecting the Edges of Cast in Place Concrete 
Slab on Ground, Construction Joints. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to the construction of con 

crete slabs. More particularly, the invention relates to an 
improved joint edge assembly that protects the joint edges, 
permits more accurate alignment of the joint edge assembly 
members, and alloWs the joint edges to both self-open and 
move laterally With respect to the opposite joint edge as the 
concrete shrinks during hardening. 

2. Related Art 
For logistical and technical reasons, concrete ?oor slabs 

are made up of a series of individual blocks. The interface 
Where one block meets another is termed a joint. Freshly 
placed concrete shrinks considerably as it hardens as the 
chemical reaction betWeen the cement and the Water occurs, 
i.e., hydration. As the concrete shrinks, tensile stress accumu 
lates in the concrete. Therefore, the joints should be free to 
open and thus alloW shrinkage to occur Without damaging the 
slab. 
The joint openings, hoWever, create discontinuities in the 

slab surface, Which can cause the Wheels of forklift trucks and 
other vehicles to impact the joint edges and chip small pieces 
of concrete from the edge of each slab, particularly if the joint 
edges are not aligned. This damage to the edges of slabs is 
commonly referred to as “joint spalling.” Joint spalling often 
interrupts the normal Working operations of many facilities 
by sloWing doWn forklift and other truck traf?c, and/ or caus 
ing damage to trucks and the carried products. Severe joint 
spalling and uneven joints can even cause loaded forklift 
trucks to be overturned and can be dangerous to employees. 
Moreover, joint spalling can be very expensive to repair. 

For these reasons, it is advantageous to protect the joint 
edges against spalling With steel bars or angles. Commonly 
used details illustrating the use of hot rolled steel bars (or 
angles) are shoWn in the American Concrete Industry (ACI) 
technical manuals 302 and 360. HoWever, the standard instal 
lation procedure for these steel bars or angles is both time 
consuming and expensive. The conventional procedures typi 
cally includes the folloWing steps: (1) a temporary edge form 
is erected; (2) the ?rst bar (or angle) is attached to the edge 
form; (3) the ?rst concrete slab is cast; (4) the form is 
removed; (5) the second bar (or angle) is tack Welded to the 
?rst; (6) the second concrete slab is cast; and (7) the tack 
Welds are removed by grinding. Importantly, the quality con 
trol of the tack Welding and the timing of the tack Weld 
grinding are critical to the joint performance. If a Weld is not 
completely removed by grinding, or if grinding is not com 
pleted shortly after the second slab is cast, then the joint 
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2 
remains locked together and tensile stress accumulates in the 
slabs, Which often leads to unacceptable slab cracking. Fur 
thermore, if the joint edge members are not evenly aligned 
during the tack Welding, a permanent slab discontinuity may 
result in the ?nished product, Which may also lead to 
increased impact With the joint edges. 

For at least the foregoing reasons, an improved joint edge 
assembly that protects the joint edges of the concrete slab, 
permits more accurate alignment of the joint edge assembly 
members, and alloWs the joint edges to both self-open and 
move laterally With respect to the opposite joint edge as the 
concrete shrinks during hardening Would be desirable. 

SUMMARY OF THE INVENTION 

The invention is an improved joint edge assembly that 
protects the joint edges of concrete slabs, permits more accu 
rate alignment of the joint edge assembly members, and 
alloWs the joint edges to both self-open and move laterally 
With respect to the opposite joint edge as the concrete shrinks 
during hardening. The apparatus comprises a longitudinal 
joint rail, made up of tWo elongated joint edge members. The 
elongated joint edge members are typically steel bar sections, 
but can be any similar suitable material. The sections are 
connected to one another along their length by a set of inter 
ference-type connectors. The connectors remain throughout 
the concrete pouring operation and include release elements 
that alloW the joint edge members to release from each other 
under the force of the slabs shrinking during hardening, thus 
alloWing the joint to open as Well as move laterally With 
respect to the opposite j oint edge. Moveover, the interference 
type connectors ensure the ?ush, i.e., level, alignment of the 
elongated joint edge members. The joint rail may be either 
supported above the ground surface by permanent formWork 
seated on the ground surface, or by a mounting bracket 
attached to temporary formWork seated on the ground sur 
face. A plurality of studs extends from the elongated joint 
edge members into the region Where the slab is to be poured 
such that, upon hardening of the concrete slab, the studs are 
integrally cast Within the body of the slab. One or more doWel 
aligners may be integrated into the form assembly to alloW 
doWels to be accurately positioned Within the adjacent slab 
sections. Alternatively, a base and sleeve may be used Where 
a load plate is employed betWeen adjacent slabs rather than 
doWels. 
When the ?rst of the adjacent slab sections is poured, the 

claimed form assembly restrains the Wet concrete. Preferably, 
studs extending from the longitudinal joint rail become 
embedded in the concrete slab, providing a positive mechani 
cal connection betWeen the slab and the form assembly When 
the concrete hardens. Before pouring the adjacent slab, the 
doWels or load plates are placed, if desired, using the aligners 
that Were cast into the ?rst concrete slab. After pouring the 
adjacent slab, the studs extending from the longitudinal joint 
rail into the adjacent slab region become embedded in the 
adjacent concrete slab, providing a positive mechanical con 
nection betWeen the adjacent slab and the form assembly. As 
the chemical reaction betWeen the cement and the Water 
occurs, i.e., hydration, the concrete hardens and shrinks. As 
the slabs shrink aWay from one another, the self-release ele 
ments alloW the elongated joint edge members to separate 
from one another as Well as move laterally With respect to the 
opposite joint edge. If desired, the gap formed by the sepa 
rated joint edge members may be ?lled With a sealant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan vieW of concrete slab With joints at the 
interface of the individual blocks. 

FIG. 2 is a cross section vieW of the joint edge assembly 
constructed in accordance With the present invention using 
temporary formWork. 
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FIG. 2A is a detail of FIG. 2 showing the factory assembled 
form assembly and the doWel aligner for use With temporary 
formWork. 

FIG. 3 is a cross section of the completed joint edge con 
structed in accordance With the present invention using tem 
porary formWork shoWing the placement of the doWels 
betWeen concrete slabs. 

FIG. 4A is a perspective vieW of the joint rail in the present 
invention shoWing bolts a?ixed to the joint rail for attaching 
temporary formWork mounting brackets. 

FIG. 4B is a perspective vieW of the joint rail in the present 
invention shoWing threaded holes in the joint rail for receiv 
ing bolts to attach temporary formWork mounting brackets. 

FIG. 5 is a cross section vieW of the joint edge assembly 
constructed in accordance With the present invention using 
permanent formWork. 

FIG. 5A is a detail of FIG. 5 shoWing the factory assembled 
form assembly and the doWel aligner for use With permanent 
formWork. 

FIG. 6 is a perspective vieW of the joint rail in the present 
invention for use With permanent formWork. 

FIG. 7A is a cross section of the interference-type ferrule 
With the nut and bolt assembly used in accordance With the 
present invention. 

FIG. 7B is a perspective vieW of the interference-type 
ferrule in accordance With the present invention. 

FIG. 8 is an interference-type shoulder bolt and nut assem 
bly in accordance With the present invention. 

DETAILED DESCRIPTION OF CERTAIN 
PREFERRED EMBODIMENTS 

Preferred designs for a form assembly made in accordance 
With the claimed invention are shoWn in the draWings. In FIG. 
2A, the preferred embodiment of the form assembly 200 for 
use With temporary formWork is shoWn. Referring to FIG. 2, 
the form assembly 200 includes a longitudinal joint rail 201, 
Which is comprised of tWo joint edge members 202, 203. The 
joint edge members 202, 203 are typically steel bar sections, 
but any other suitable steel section, such as an angle section, 
can be used. FIGS. 4A, 4B shoW the three, dimensional com 
ponents of the joint rail 201, the longitudinal dimension 401, 
the major latitudinal dimension 402, and the minor latitudinal 
dimension 403. In situ, the longitudinal dimension 401 is 
oriented along the length of the joint 101 betWeen adjacent 
concrete slab sections 100 (shoWn in FIG. 1) and parallel to 
the ground surface 260, Which de?nes a generally ?at refer 
ence plane. The major latitudinal dimension 402, When in 
situ, extends generally perpendicular to the reference plane 
260 and the minor latitudinal dimension 403, When in situ, 
extends generally parallel to the reference plane 260. The 
steel rails, i.e., joint edge members 202, 203, are oriented, 
When in situ, With the major latitudinal dimensions 402 
thereof adjacent to each other. 

In a preferred embodiment for use With temporary form 
Work, holes 410 (shoWn in FIGS. 4A, 4B) are drilled through 
the joint rail 201 at longitudinal intervals, so that an interfer 
ence-type connector, for example, a ferrule insert, 710 and 
associated bolt 700 can be passed through the joint rail 201 
and secured With a nut 701. “Interference-type” is intended to 
mean an insert that is slightly larger than the holes 410 such 
that the ?t of the insert is substantially tight, thereby substan 
tially eliminating any “play” in the insert or the tWo joint edge 
members. The ferrule insert 710 shoWn is a tubular con?gu 
ration With a ?ange at the insertion end. The invention is not 
limited, hoWever, to tubular shapes; other con?gurations such 
as square and triangular are suitable as Well, as long as the 
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4 
insert is of an “interference-type” and has a center shaft or 
other means to secure the joint edge members 202, 203, such 
as the placement of a bolt 700 and nut 701. Further, a ?ange 
on the insert is not required. The interference-type ferrule 
insert 710 assists in maintaining the alignment of the joint 
edge members 202, 203 by substantially eliminating relative 
movement of the joint edge members 202, 203 during con 
struction handling and set-up. As shoWn in FIG. 4A, a bolt 
700 passes through the ferrule 710 inserted in the hole 410 of 
the joint rail 201 in a direction generally parallel to the minor 
latitudinal dimension 403 and is secured With a nut 701. An 
alternative to the ferrule 710 and bolt 700 con?guration is an 
interference-type shoulder bolt 820 (FIG. 8). Those With skill 
in the art having the bene?t of this disclosure Would be able to 
determine other feasible con?gurations. 
The mounting bracket 230 for the temporary formWork 

shoWn in FIG. 2 is secured to the joint rail 201 by the con 
nectors 450 shoWn in FIG. 4B inserted into threaded holes 
451. The threaded holes 451 typically do not extend into the 
second joint edge member 202 so that the connectors 450 Will 
not secure the second joint edge member 202 to the ?rst joint 
edge member 203. Note, hoWever, that this is merely precau 
tionary, since the connectors 450 should be removed With the 
temporary formWork. Alternatively, bolts 211 may be 
attached, for example by Welding, to the joint rail and the 
mounting bracket 230 secured by a nut 212 as shoWn in FIG. 
4A and FIG. 2. Those With skill in the art having the bene?t of 
this disclosure Would be able to determine other feasible 
con?gurations for securing the mounting bracket 230. The 
mounting bracket 230 is of any suitable con?guration to 
secure the joint rail 201 to the temporary formWork 235. The 
temporary formWork 235 is typically comprised of standard 
2" lumber sections selected according to the design thickness 
of the concrete slabs 250, 350. The mounting bracket 230 is 
designed such that the form assembly 200 can be temporarily 
a?ixed to the temporary formWork 235, so that the edge of the 
temporary formWork 235 aligns With the interface of the ?rst 
and second joint edge members 202, 203. The connectors 
211, 212, or 450 are typically comprised of steel, and secure 
the mounting bracket until the temporary formWork 235 is 
removed in preparation for pouring the adjacent concrete slab 
350. 

Also shoWn in FIG. 2 are anchors 220, 225 that are perma 
nently a?ixed to the joint edge members 202, 203, typically 
by Welding, in order to provide a positive mechanical con 
nection betWeen the concrete slabs 250, 350 and the joint 
edge members 202, 203. The anchors 220, 225 are typically 
comprised of headed steel studs. The studs 221, 226 extend 
doWnWard and outWard from the joint rail 201 such that When 
the concrete slabs 250, 350 are poured, the studs 221, 226 are 
embedded Within the concrete slab. Although a headed stud is 
preferred, a non-headed stud may be used. Alternatively, the 
anchor may have ridges or a rough surface to help concrete 
adhere to the anchor during hardening. As used herein, the 
term anchor or stud generally includes any structure that 
projects from the rail assembly to become embedded in the 
slab, positively connecting the slab to the form assembly. 

Ideally, the form assembly 200 shoWn in FIG. 2A is factory 
assembled to exacting tolerances. This insertion of the inter 
ference-type connectors improves alignment of the joint edge 
members 202, 203, i.e., the levelness across the joints 101, 
and makes the ?nishing of the adjacent concrete slabs easier. 

To use the assembly, the factory assembled form assembly 
200 is secured to the temporary formWork 235 in the ?eld by 
any suitable means. The temporary formWork is aligned and 
?xed in position With stakes 236 or any other suitable mem 
ber. As in any concrete slab construction, the alignment of the 
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formWork is necessary to insure the desired ?nished product. 
One or more doWel aligners 242 (see FIG. 2A) may be inte 
grated into the form assembly to permit doWels 340 (see FIG. 
3) to be accurately positioned Within the adjacent concrete 
slab sections. Each doWel aligner 242 comprises a doWel 
sleeve 240 and a doWel support member 241 attached to the 
temporary formWork 235. The doWel sleeve permits a doWel 
340 to be installed parallel to the minor latitudinal dimension 
403 after the ?rst concrete slab 250 has begun to harden and 
the temporary formWork 235 is removed. Alternatively, a base 
and sleeve may be used Where a load plate is employed 
betWeen adjacent slabs rather than doWels . As used herein, the 
doWels generally include any structure that projects from one 
concrete slab to an adjacent concrete slab, positively connect 
ing the tWo slabs. 
Once the form assembly 200 is properly secured and 

aligned, the ?rst concrete slab 250 is poured. The studs 220 
extending from the ?rst joint edge member 202 become 
embedded in the Wet concrete, and provide a positive 
mechanical connection betWeen the concrete slab 250 and the 
joint edge member 202 When the concrete hardens. Once the 
concrete slab 250 has hardened su?iciently, the connectors 
212 or 450 are removed folloWed by the stakes 236, the 
mounting brackets 23 0, the temporary formWork 235, and the 
doWel support members 241. After positioning the doWels 
340 in the doWel sleeves 240, the adjacent concrete slab 350 
is poured and ?nished such that the studs 226 extending from 
the second joint edge member 203 become embedded in the 
Wet concrete of the adjacent concrete slab 350. 

In FIG. 5A, the preferred embodiment of the form assem 
bly 550 foruse as permanent formWork is shoWn. Referring to 
FIG. 5, the form assembly 550 includes a longitudinal joint 
rail 201, Which is comprised of tWo joint edge members 202, 
203. Also in FIG. 5 is shoWn the permanent formWork mem 
ber 500. The permanent formWork typically comprises a thin 
metal plate material that is secured to the joint rail 201 by any 
suitable means such as tack or plug Welding. The permanent 
formWork remains in place during the pour of the second 
concrete slab. 

In a preferred embodiment for use With the permanent 
formWork, holes 410 (shoWn in FIG. 6) are drilled through the 
joint rail 201 at longitudinal intervals, so that an interference 
type connector, for example, a ferrule insert, 710 and associ 
ated bolt 700 can be passed through the joint rail 201 and 
secured With a nut 701. The interference-type ferrule insert 
710 assists in maintaining the alignment of the joint edge 
members 202, 203 by substantially eliminating relative 
movement of the joint edge members 202, 203 during con 
struction handling and set-up. An alternative to the ferrule 71 0 
and bolt 700 con?guration is an interference-type shoulder 
bolt 820. 
One or more doWel aligners 242 (see FIG. 5A) may be 

integrated into the form assembly to permit doWels 340 (see 
FIG. 3) to be accurately positioned Within the adjacent con 
crete slab sections. Each doWel aligner 242 comprises a doWel 
sleeve 240 and a doWel support member 241 attached to the 
temporary formWork 235. The doWel sleeve permits a doWel 
340 to be installed parallel to the minor latitudinal dimension 
403 after the ?rst concrete slab 250 has begun to harden and 
the temporary formWork 235 is removed. Alternatively, a base 
and sleeve may be used Where a load plate is employed 
betWeen adjacent slabs rather than doWels. 

Ideally, the form assembly 550 shoWn in FIG. 5A is factory 
assembled to exacting tolerances. This insertion of the inter 
ference-type connectors improves alignment of the joint edge 
members 202, 203, i.e., the levelness across joints 101, and 
makes the ?nishing of the adjacent concrete slabs easier. 
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6 
As the chemical reaction betWeen the cement and the Water 

in the adjacent concrete slab 350 occurs, i.e., hydration, the 
concrete hardens and shrinks. This chemical reaction is ongo 
ing in the ?rst concrete slab 250 also, as the process continues 
for an extended period of time. As the slabs 250, 350 shrink 
aWay from one another, the self-release elements in the inter 
ference-type connectors alloW the elongated joint edge mem 
bers 202, 203 to separate from one another as Well as move 
laterally With respect to each other. If desired, the gap formed 
by the separated joint edge members 202, 203 can be ?lled 
With an appropriate sealant. 

In the preferred embodiment, the interference-type con 
nectors 710, 800 that alloW the joint edge members 202, 203 
to self-release under the force of the concrete slabs 250, 350 
shrinking during hardening are comprised of a malleable 
material such as nylon or other suitable material. The nylon 
components are suitably chosen according to the design ten 
sile strength of the concrete such that the components yield 
under the shrinkage stress. Note that the design tensile 
strength is variable according to the conditions and applica 
tion of the concrete slabs 250, 350. As the concrete slabs 250, 
350 shrink, the studs 220, 225, Which are embedded in the 
concrete slabs 250, 350 pull the joint edge members 202, 203 
apart. Differential shrinkage and loading may also cause the 
joint edge members to move laterally With respect to each 
other. In the properly compatible design con?guration, the 
nylon connectors yield under the shrinkage stress of the con 
crete to alloW relative movement of the joint edge members. 

While in the foregoing, there have been described various 
preferred embodiments of the present invention, it should be 
understood to those skilled in the art that various modi?ca 
tions and changes can be made Without departing from the 
scope of the invention as recited in the claims. An effort has 
been made to prepare claims commensurate in scope With this 
description Without any failure to claim any described 
embodiment and Within the best abilities of the inventors to 
foresee any modi?cations or changes. 

We claim: 
1. For use in constructing hardened ?rst poured and second 

and later poured substantially horiZontal concrete slabs, each 
having an upright edge, on a slab support surface, said edge 
being at least at times in abutting contact With each other, 
Wherein said slabs have interfacing protective elongated ?rst 
and second upper joint edge members, Wherein said concrete 
slabs are of a type that shrink during hardening of poured Wet 
concrete that form said concrete slabs, said upright edge of 
said second slab having been physically formed and sup 
ported by the upright edge of said ?rst slab, an upper joint 
edge construction assembly for constructing said ?rst and 
second concrete slabs and interfacing upper joint edge mem 
bers, said assembly comprising: 

said ?rst elongated rigid joint edge member for providing a 
?rst protective upper edge joint member along said 
upright edge of said ?rst poured concrete slab after pour 
ing and hardening of said ?rst poured concrete slab, 

said second elongated rigid joint edge member for provid 
ing a second protective upper edge joint member along 
said upright edge of said second poured concrete slab 
after pouring and hardening of said second poured con 
crete slab, 

said ?rst and second elongated joint edge members each 
having initially attached abutting sides and non-abutting 
sides, said initially abutting sides of each of said elon 
gated rigid edge members being releasably attached 
together before pouring Wet concrete to form said ?rst 
poured and said second poured concrete slabs, 
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interference type connectors for releasably attaching the 
elongated joint edge members to each other, said inter 
ference type connectors having release elements that 
release the joint edge members from each other, 

a ?rst rigid stud member rigidly secured to said non-abut 
ting side of said ?rst elongated joint edge member, said 
?rst stud member projecting laterally aWay from said 
?rst joint edge member and being embedded in said ?rst 
poured concrete slab during pouring of said Wet concrete 
and after hardening of said ?rst poured concrete slab, 
and 

a second rigid stud member rigidly secured to said non 
abutting side of said second elongated joint edge mem 
ber, said second stud member projecting laterally aWay 
from said second joint edge member and later being 
embedded in said second poured concrete slab during 
pouring of said Wet concrete and after hardening of said 
second concrete slab, 

said embedded stud members having forcibly pulled each 
of said elongated abutting sides of said joint edge mem 
bers aWay from each other caused by shrinkage of both 
of said ?rst poured and said second and later poured 
concrete slab for causing said abutting sides of said joint 
edge members, having been initially attached by said 
interference type connectors, to release from each other 
for forming space betWeen said initially abutting sides of 
said ?rst and second joint edge members, said release 
elements alloWing said joint edge members to release 
from each other as said stud members pull said j oint edge 
members aWay from each other and from abutting inter 
connection by said interference type connectors includ 
ing said release during shrinkage of said concrete slabs, 
said joint edge members thereby forming protective 
rigid edges along and betWeen said ?rst poured and 
second and later poured concrete slabs. 

2. The assembly of claim 1 only initially having formWork 
secured directly to said ?rst and second joint edge members. 
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3. The assembly of claim 2 including a doWel aligner 

member connected to said formWork, said doWel aligner 
member extending transversely into the region Where said 
?rst concrete slab is to be poured, and a doWel being received 
by said doWel aligner member and extending into the region 
Where said second concrete slab is to be poured thereby 
accurately positioning said doWel Within both of the adjacent 
concrete slabs. 

4. The assembly of claim 3 includes permanently attached 
formWork and thereby said doWel aligner is permanently 
attached to said assembly. 

5. The assembly of claim 4 Wherein a plurality of said 
doWel aligners and a plurality of said doWels are provided. 

6. The assembly of claim 1 Wherein a plurality of said ?rst 
and second stud members are mounted along each of said 
elongated joint edge members. 

7. The assembly of claim 6 Wherein each of said ?rst and 
second stud members includes means for adhering to the later 
poured concrete during hardening and shrinkage of said later 
poured Wet concrete in said ?rst and second concrete slabs. 

8. The assembly of claim 7 Wherein said adhering means 
includes an expanded head for adhering each of said stud 
members to said concrete during shrinkage of said concrete 
during hardening. 

9. The assembly of claim 8 Wherein multiple expanded 
heads are provided on said stud members. 

10. The assembly of claim 1 Wherein each of said elongated 
rigid joint edge members are constructed of steel. 

11. The assembly of claim 10 Wherein each of said ?rst and 
second joint edge members are steel bars. 

12. The assembly of claim 10 Wherein each of said ?rst and 
second joint edge members are steel angle members. 

13. The assembly of claim 1 Wherein said release elements 
are comprised of a nylon material. 


