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CONCRETE EXPANSION JOINTS

John Nicholas Heltzel, deceased, late -of Warren, Ohio,

by Union Savings & Trust Company and Carl J. Heltzel,
executors, Warren, Ohio JETE UV

Application January 3, 1955, Serial No. 479,529
-1 Claims. (CL 94—18) -

This preseni invention is a continuation in part of that.

disclosed in Patent No. 2,698,560, dated January, 4, 1955
(application - filed March 4, 1947), and relates to im-
provements in the so-called - beamed expansion joint.

According to thisjoint construction a sill or beam of-

suitable material, such as concrete, is embedded in- the
subgrade of a road or airport runway at-a point pre-
détermined by its location beneath a proposed expansion
or contraction joint to be produced between a pair of

concrete siabs.. The same are to be poured later or are’

to be placed over the beam. :

" The principal object of the invention is to providé a’
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crete, sill or beam 41 to carry a load, it has been rein-

- forced by rigid steel members- 45 of U-shaped cross-

section embedded - therein and extending transversely
thereof or longitudinally of the roadway. The sides’ of
members 45 have spaced holes- 45a through which the
concrete extends and which thus provide an anchorage
in the beam 41. Although members 45 have have spec-
ified as U-shaped orichannel form, other cross-sectional
shapes can be used.

“The rigid channel form members 45 are reinforced and
supported at their ends by diagonally depending and
somewhat Z-shaped spacer members 46. Said spacer
members 46 have their upper foot portions 46a welded
to the bottom edges of channel 45 while their lower foot
portions 46b are welded to the adjacent upturned end
portions 47a of the laterally spaced and subjacent rein-

- forcing bars or members 47 which are disposed trans-

20

versely of the joint 43. .
Tension bars or members §3 connect the slabs 44, 44

and beam 41 at opposite sides of the joint 43 to admit of

relative horizontal shifting of same and are supported by

~ anchorage terminal members 48 and 63 as shown.

25

* construction of the type characterizéd - and including ~

tension means connecting the beam to the slabs and per-
mitting the latter to expand or, contract in-any direction’
but preventing the slab ends from moving up and down:-

Another object of the invention is to provide a con-
struction as contemplated by the stated principal object,
and further characterized by tension ‘means stressed -dur-

ing the expansion of the slabs and by virtue' of such

stress contributing towards.the relief of the tension de-

veloping in the slabs during the contraction. -

With these and other objects in view which will become
apparent as -the invention’ is fully comprehénded, “the

same resides in the novelty of construction, ¢combination®
and arrangement of elements and method of ‘constructing”
[ ‘Both thé combination of
and the method of constructing the coribination’
will hereinafter be described in their specific details’and-

the combination of elements:

elements

are claimed in the subjoined claims. -~ "
- The description should be“read.in

and wherein:’

- Fig.. 1 is a fragmentary perspective -view ‘of "a novel
slab and support:provided expansion joint . wherein: the:
slabs have an improved shiftable connection with:;a novel:
subgrade embedded supporting beam or sill; which- latter:
is shown partly-in perspective -and partly :in cross;’sec-i ,

tion; ) : . :

_ Fig. 2 is-a cross-sectional view taken on-the

of Fig: 1y« -7 ~ooh reionl wien nl Bohoen
Fig. 3-is an enlarged sectional detail of one

upper: tension rod bearings-and related parts;-- -

. Fig. 4'is:a perspective-view of an upper; :tension:i‘bd,'

bearing cover; and - - : -
--Fig. 5 isa fragmentary p
skeletal beam frame. © -
- Referring specifically:to:the

ra{&ings and havmg par-

ticular reference to Fig:-1;it is seen'to disclose: a-sill -or°
beam -41 submerged in the subgrade 42. -Preferably, this:
beam extends completely across the.roadway-and below:

the joint space 43 ‘between adjacent ends of the slabs 44.

; connection with the’
accompanying drawings, forming part of the ap‘plﬁcation\

iine;" 2—,—‘21

lan view dffa 'p,b_rtiion;o‘f» the-
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A beam extending completely across a-multiple slab width,. ;

roadway ‘would undoubtedly,

hauled to the ‘place, could replace the single beam.

. Instead of relying on:the structural rigidity of con-

( as.a practical - proposition,
have to be poured on the job... However, a plurality:of.
sills or beams laid -end to end, and possibly: precast.and.

70

- and reinforcing means

"Anchorage terminal members 48 are each seated in
beam-carried sockets 49 which are welded to the super-
posed lower edges of U-member 45 and covered by covers
§0. Each of said terminal members 48 have in their
lower portion a notch 51 receiving a rib 52 formed on
the interior of the cover 50 and holding the terminal
member 48 against rotation, In this connection it is to
be understood that covers 50 are initially frictioned onto
socket-provided collars and are subsequently held fast
by the poured concrete. The covers 50 are water-tight
and are filled with a supply of lubricant. T he terminal
members 48 are threaded at their upper ends projecting:
through the sockets 49 for engagement by threaded end
parts of the related tension members 53.

The lower part of each tension member 53 is surrcunded
by a tube 54 bearing with its lower end against the upper
side of the adjacent socket 49 and with its upper flared
end against the npper or bight portion of the beam-rein-
forcing ‘channel' or U-member 45, which latter is over--
sizedly apertured for the free passage of the tension mem-
bers 53. E

The members of the disclosure so far described form
part of the beam 41 structure and may be encased with
either concrete or bituminous material. -If the rigidity

. of member 45 is ample, the same may be encased in

bituminous material for protection’ against rust.

“The use of bituminous material as a rust-induced de-
terioration preventer, as stated for member 45, makes it
possiblé in many instances to dispense with.the spacing
46 and 47. Such would be the
case where means. 46 and 47 were used in conjunction
with ‘45 to supply stfength to supplement that of - 45
when. partially rusted away. However, similar means
could be used for supporting members 45 in position .

* during the _application, of the bituminous material. . The,

use .of concrete in. the formation of beam 41 will make
it possible to use lighter members 45 than would be the
case_otherwise. - . S )

It may prove practical to. position the beam 41 ele-

ments so far described on the subgrade, and -to then:
pour the concrete and surface it so that the resulting-beam.
has.a top bearing portion flush with the subgrade. -Care

should be taken to prevent the infiltration of any concrete

into a. tubular .member 54, since such’ concrete might

* interfere with the insertion and proper subsequent swing-

ing operation of the. tension member 53 upon egcgaﬁéibn
and contraction of slabs 44. ’ S

fter

‘the beam 41.has been placed in ﬁ;Opéﬁ ‘position,
‘ j the

halt’ or_other, cover  strip 56 is placed ‘ove




structure to promote relative freedom of movement of
slabs 44-on beam 41.°

* Then the expansion or joint strip 57 and the support-
ing members 58 ‘are mounted on the cover strip 56 so
that .the vertical portions .of the"former hold the joint
strip 37 in a vertical position during the pouring of the
slabs. The bottom portions 585 of members 58 func-
tion as slides or skids during the expansion or contraction
of the.slabs 44, : :

$8¢.denotes lineally extending reinforcing ribs p‘re,s“s,ed‘

into. members 58 intermediate _its ends to rigidify the
same and enable me to use lighter gauge material than
would otherwise be possible. The upper and . lower
angularly directed ends of members. 58 are provided with
holes 584 for anchoring: purposes. : T
The slide or base portion 386 of each member 58. is
provided with an opening 58¢ registering with an: open-

ing:in the horizonta] flange or web. of member: 45.  Each.

tension member 53 is inserted through these openings, in
the. members 45 and 58-and is surrounded by-a-tubular
member 62 preventing the infiltration of foreign matter.

The ‘upper-end- of  each tension member. 53. is formed
by a knob-like terminal’ member 63 capable of universal
movement in socket 64.resting on top of the tube 62 and
covered by cap or cover 65. - The terminal member 63
has ‘on-its upper side a notch 63a for the ‘insertion. of the
flange of .a wrench-like implement whereby :the tension
rod 53 may be turned and.threaded into or out. of the
part 48. -Or cap 65 can be of hex form and have a key
flange  63b engaging in notch 63a so that  the tension
member 53 can be-unscrewed from member 48 by simply
applying.a‘ wrench to’ the cap 65. ~Also, ‘the terminal
member 63 can be threaded. onto .the upper end of the
tension-member 53 employing opposite threads to-those
which'.connect the lower end of 53 to 48. The insertion
of ‘the wrench when used, must, of course, ‘be preceded
by the. removal of the ‘cap 65 which, in its operative
position, prevents the: entry of foreign matfer.

'2,839,973 -
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frame member 45 reinforces the beam or sill in a length-
wise direction by being anchored in the raised load-
supporting portion 68 beyond drainage channel 69. The
bearing-providing  cross members 49 serve also to
strengthen the. ‘U-member 45 of the beam frame while
the bight portion of U-member 45 provides the beam 41
with  a-hard load-supporting top portion.

Since the tension bars 53 can-be unscrewed from the
lower terminal members 48 the beam 41 and adjoining
subgrade 42 can be rolled with the beam in place prepara-
tory to the pouring of the slabs 44.

What is claimed is:

1..In a slab-formed roadway. or runway construction,
a subgrade embedded load-transfer member extending
across an expansion joint from beneath 'adjacent slabs and
comprising functionally integral top and bottom bar mem-
bers and intermediate connecting members, said connect-
ing members located at least adjacent opposite ends of the
bar members, said top bar member having a vertical hole
at_opposite sides of the joint space between: slabs, up-
wardly extending: tension bars diametrically smaller than
said holes and extending therethrough for anchoring con-

. nection in and to the related slabs, a bearing head se-

.25

cured to-the lower end of each tension bar, head-retaining
bearing means at the lower face of said top bar member,
sleeve-like members extending upwardly and downwardly,

- respectively,” from the top and bottom of said top bar

--member spacedly surrounding said tension bars, the upper

30

ones of said sleeves removably supported by said top bar
member, an upper bearing head on each of said tension
rods, and supporting bearings carried by the top ends of
the upper sleeves and receiving the respective upper bear-

- ing heads, said supporting bearings being embedded in the

35

In order to properly space. rigid members 45 ptior to.

pouring of beam 41, spacers 67 extending longitudinally
of the beams 41 are ‘provided. and secured to the former
by welding or: otherwise... Thus in Fig. 1 Such members
are seen-to be V-shaped-in'cross-section and to extend

40,

related slabs. : :

2.-In a slab-formed roadway or runway construction, a
subgrade embedded load-transfer member extending-across
an:expansion joint from beneath adjacent slabs and com-
prising functionally integral top and bottom bar members,
and ‘intermediate connecting members, said" connecting
members located at least adjacent opposite.ends of the bar
members, said. top bar. member having a vertical hole at
opposite sides of .the joint space between slabs, upwardly

. extending tension bars diametrically ‘smaller than said

" through’: the-sides” of channel. members. 45 .adjacent the- -

bight portions thereof, ~ .~ : RS
Drainage and - friction -are -important factors ‘in- ex-
pansion jeints. - In order to:reduce .the friction -on -the
top.surface of- the sill or beam: 41 on which. the ‘slabs
44,.44 bear, and at the same tim
age, the top of the beam or.sill 41.is provided with-corru-

gations 68 spaced from one another by drain channels 69-

sloping downward. from  the. bottom of ‘the expansion
joint 43. ‘

The - asphalt cover -56 is_ positioned between' the top

surfaces of the corrugations 68 and the bottom ‘surfaces

of the slabs: 44 and facilitates. the shifting of the latter
on the former. - In.addition, a lubricant may be ‘applied
to the asphalt cover 56. R S R

Moisture, . having _infiltrated - through. the expansion

joint or otherwise, will be diverted to the drain channels

69.  This drainage also -relieves the. tension members 53"
of ‘exXcessive strains. otherwise"imp_dsed on them by the’

freezing of the moisture. SR ;
‘The top. surfaces of the corrugations 68 are’level and

lie flush, or.in plane with, the subgrade of thé roadway.
The terision :members 53 are anchored in the corrugations’
68 and do not .project through the drain‘channels"69.: '~

It should: be understood that the corrugated (68) base

or beam 41 proposition with the drainage channels 69°
may be used in connection with contraction joints, also

«called dummy-type joints.

As will be understood from the foregoing read in con-

time to-provide for drain-

45
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holes- and .extending. therethrough for anchoring connec-
tion in and to the slabs, a bearing head secured to the
lower. énd of ‘each tension bar, ‘head-retaining “bearing
means at the lower face of said top bar member, sleeve-
like ' members extending upwardly and déwnwardly, re-
spectively, from the:top and bottom of said top bar mem-
ber and spacedly surrounding said tension bars, the upper
ones of said sleeves removably supported by said top bar

. member, an upper bearing head on each of said tension

" rods, and supporting ‘bearings carried by the top ends of
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the upper sleeves and receiving the respecfive upper bear-
ing -heads, anchoring means: carried by said last-men-
tioned sleeve-carried bearings to be embedded in the slab

" when poured, and a removable upper bearing head-enclos-

ing  cap - carried . by said. last-mentioned *sleeve-carried
bearings. - o .
3. The combination-set forth in claim 1 and said lower

- bearing “heads. detachably “secured to said ‘tension " bars
. whereby the latter and the upper-sleeves can be removed

when ‘the ‘subgrade’ with the beam embedded therein is
to ‘be rolled prior to the pouring of the slabs.”

°4. The combination set forth in claim 2, and said top
bar member being of inverted channel form and the lower
head-retaining bearing means including a plate secured to
and: connecting the sides of said channel form bar.

-5, Ina roadway or runway construction wherein a-pair
-of §labs provide a joint-space therebetween, a subgrade-

embedded beam extending' lengthwise of the joint space

~-and slidably supporting said slabs, a seriés of ‘Jaterally

nection with the drawings, the members 45, 46, 47 con:
stitute'a functionally integral skeletal frame for'the beam -

or sill ‘41 Also, the' member 67 “which is ‘supported in’

5

spaCed“élab load-supporting: ridges provided-on- the top -
surface of said beam and ‘extending across the joint space,
whereby to reduce the area of frictional engagement be-
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tween the beam and slabs and to thus facilitate expansion
and contraction-produced sliding movement of the slabs
at opposite sides of the joint space, the spaces between
said ridges constituting drainage channels for carrying
away moisture from the joint space, and horizontal move-
ment permitting tie means connecting said slabs to said
beam, there being a yield-permitting relief area surround-
ing each of said tie means.

6. In a roadway or runway construction comprising
adjacent slabs providing a joint space therebetween, a
subgrade-embedded beam of substantial width extending
lengthwise of said joint space and supporting the slabs at
opposite sides of the latter, laterally spaced slab-support-
ing ridges rising from the top surface of said beam and
extending crosswise of the joint space, said ridges provid-
ing drainage channels therebetween and reducing the area
of frictional engagement between the slabs and beams so
as to promote expansion and contraction-produced sliding
movement of the slabs, an inverted channel form reinforc-
ing member embedded in certain of said ridges and ex-
tending across the joint space with its bight wall at ap-
proximately the top surface of the related ridge, means
supporting said channel members during the pouring of
the concrete beam, and comprising longitudinally extend-
ing beam-reinforcing connector bars carried by and ex-
tending through the side walls of said channel-form re-
inforcing members at opposite sides of the joint space,
horizontal movement-permitting tie means connecting
said slabs to said beam, there being a yield-permitting
relief area surrounding each of said tie means, and said
tie means being secured to one of said beam-reinforcing
members.

7. In a slab-formed roadway construction providing a
joint space between adjacent slabs, a reinforced concrete
subgrade-embedded beam supporting said slabs at oppo-
sie sides of the joint space for expansion and contraction-
induced sliding movement, said beam extending length-
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6
wise of the joint space, a beam-carried reinforcing memi-
ber of inverted channel form and extending across said
joint space, a second ‘bear-reinforcing member spaced
below said chanpel form member and also extending
across said joint space, spacing members carried by said
second reinforcing member and connected to the depend-
ing side flanges of the channel form member for support-
ing the latter adjacent the top surface of the beam to be
formed during the pouring of the concrete and its subse-
quent setting stage, horizontal movement-permitting tie
means connecting each of said slabs to the channel-form
beam-reinforcing member beneath the bight wall of the
latter, there being a yield-permitting relief area surround-
ing each of said tie means, and a separable connection
between each tie means and the beam-carried channel-
form member and in part provided by each of the latter,
whereby the said tie means can be detached from the
beam-carried channel-form member after the beam is em-
bedded in the subgrade so as to permit rolling or packing
of the latter preparatory to the pouring of the concrete
slabs, said tie means to be re-attached to said channel-
form member when the slabs are to be poured. .
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