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3,434,263 
SHEAR LINK AND METHOD OF USING SAME 

Melvin H. Beckman, Rockford, Robert K. Unter, Roscoe, 
and Samuel K. Wald, Rockford, Ill., assignors to Key 
stone Consolidated Industries, Inc., a corporation of 
Delaware 

Filed July 19, 1965, Ser. No. 472,798 
Int, CI. E04b2/18, 1/38; E04c 5/18 

U.S. C. 52-75 7 Claims 

ABSTRACT OF THE DISCLOSURE 
A shear link adapted to be positioned between adjoining 

precast concrete units and extended into recesses therein 
to aid in forming a grout key in the facing recesses pro 
viding resistance to shear stress, and a method for 
forming a grout key between such units including use of 
the shear link in the key. One form of link utilizes a 
metal plate having a rippled top edge, outwardly bent 
feet at the opposite edge and one or more rows of alter 
nate oppositely bowed vertical bands which are ex 
panded in the recess between the units. Another form 
of link utilizes a split disk having a wedge-shaped receptor 
space and split therefrom partially across the remainder 
of the disk; the receptor space receiving a wedge to ex 
pand the disk. Additional forms of link utilize a circular 
or deformed elliptical ring of metal which is expanded 
by a suitable wedge or tool to expand the ring. One form 
of ring is circular and has a split and opening cooperat 
ing with a wedge; another form of ring is elliptical with 
an opening at one edge and an inwardly bent portion 
opposite the opening, a plunger is inserted through the 
opening to abut the deformed portion and expand the 
ring; and a third form utilizes an elliptical ring having 
opposed openings receiving a threaded bolt having an 
enlarged head at one end and cooperating with a nut 
at the exterior of the opposite end of the ring. 

-mascusseaua 

The present invention relates to a shear link utilized 
to reinforce a joint occurring between two precast con 
crete units to add additional shear strength and reduce 
the shear stress normally supported by the cement grout 
in the joint. 
A joint is formed between two abutting precast con 

crete units, such as slabs, panels, etc., and this joint is 
usually grouted to provide resistance to shear stress at 
the joint caused by uniform, intermittent or concentrated 
loading. The grout also seals the joint and will provide 
a generally smooth and uninterrupted surface. The 
present invention provides a reinforcing member in the 
joint and relieves the grout from absorbing all the 
stresses, especially the shear stresses, exerted thereon. 

In precast concrete slab construction where rolling 
loads are applied, the shear link of the present inven 
tion will distribute the load to adjacent slabs without in 
troducing fatigue into the grout key from intermittent 
loading. Also, where concentrated loads are applied to 
precast concrete slab construction, the shear link will 
distribute the loads to adjacent slabs over a large area 
without depending wholly on the grout key. In precast 
concrete panel construction, the shear link will act to 
distribute the loads to adjacent panels under wind loads 
and will also act under intermittent loads to distribute 
the load without introducing fatigue into the grout key. 
Among the objects of the present invention is the 

provision of a shear link which is inserted into a joint 
between precast concrete units and expanded, and will 
act to add additional resistance to shear stress and sub 
stantially reduce, if not eliminate, the shear stress that 
is now resisted by the grout alone. The joint is also 
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grouted with the grout surrounding the shear link with 
in the joint. 

Another object of the present invention is the provi 
sion of a shear link so constructed and designed to fit 
the joint configuration of various manufacturers of pre 
cast concrete units. One such shear link includes out 
wardly bent feet, one or more key portions having al 
ternate bands which bulge outwardly in opposite direc 
tions, and an undulated or rippled head portion. If more 
than one key portion is utilized, a spacer area is posi 
tioned between the key portions. The key portions bulge 
outwardly in opposite directions into complementary 
groove or channel portions formed in the edges of the 
concrete units forming the joint. 
A further object of the present invention is the pro 

vision of an expansible shear link utilizing a split disk or 
ring. In either link, a wedge is inserted into the split 
portion of the disk or ring to expand the member out 
wardly and fit firmly into the key formed in the joint. 
The wedge forms a part of the link as expanded into 
the key. 
The present invention also comprehends the provision 

of a shear link formed of an initially deformed ring 
which is inserted into the joint and then expanded to 
substantially its normal shape and configuration and fit 
firmly in the joint formed in the edges of the concrete 
units. One embodiment utilizes a ring having an inward 
curve in the surface so that the ring is deformed toward 
the long narrow shape of an ellipse. A plunger enters 
an opening in the ring opposite the curve and, when 
driven down, flattens the curve to outwardly expand the 
ring. Another embodiment utilizes a ring which has been 
deformed to the general shape of an ellipse and a bolt 
extends through the ring along its major axis and co 
operates with a threaded opening in the ring or a sep 
arate nut to outwardly expand the ring toward the shape 
of a circle. - 

Further objects are to provide a construction of maxi 
mum simplicity, efficiency, economy and ease of assem 
bly and operation, and such further objects, advantages 
and capabilities as will later more fully appear and are 
inherently possessed thereby. 

In the drawings: 
FIG. 1 is a front elevational view of one embodiment 

of a shear link of the present invention formed from a 
metal sheet. 

FIG. 2 is a top plan view of the shear link of FIG. 1. 
FIG. 3 is an end elevational view of the shear link 

initially inserted in the recesses formed in the edges of 
two abutting precast concrete units. 

FIG. 4 is an end elevational view similar to FIG. 3 
but with the link driven down and expanded to fit firmly 
in the recesses with grout added to the joint. 

FIG. 5 is a perspective view of a second embodiment 
of shear link utilizing a pair of spaced key portions. 

FIG. 6 is an end elevational view of a third embodiment 
of shear link in a joint in abutting concrete units where 
the link is a split disk provided with a cooperating wedge. 

FIG. 7 is a view similar to FIG. 6 but with the wedge 
driven into the split disk to expand the disk. 

FIG. 8 is a perspective view of a fourth embodiment of 
shear link utilizing a wedge and a split ring. 

FIG. 9 is a top plan view of the split ring of FIG. 8 
showing the opening for the wedge to spread the ring. 

FIG. 10 is an elevational view of a fifth embodiment 
of shear link utilizing a deformed ring and a plunger. 

FIG. 11 is a view similar to FIG. 10 but showing the 
ring in expanded relation by means of the inserted plunger. 

FIG. 12 is a top plan view of the ring and plunger of 
FIG. 11. 
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FIG. 13 is an elevational view of another embodiment 
of shear link utilizing a deformed ring and a nut and bolt 
to expand the ring. 

FIG. 14 is a view similar to FIG. 13 but with the ring 
in expanded condition. 

Referring more particularly to the disclosure in the 
drawings, wherein are shown illustrative embodiments of 
the present invention, FIGS. 1, 2 and 3 disclose a shear 
link 10 formed of a metal sheet having a generally sinuous 
undulated or ripple top edge 11, alternate oppositely bowed 
key portions or vertical bands 12 and 128 and alternate 
oppositely outwardly bent feet 13 and 138. This link 10 
can be formed in a stamping operation from a sheet of 
metal, preferably a low carbon steel. 
The link 10 is inserted into a joint 14 formed in the 

edges of two abutting concrete units 15; each unit having 
a generally flat recess 16 terminating at a lower wall 7 and 
intermediate its ends having a central generally semi 
circular recess 18. The complementary recesses 16 and 
18 extend laterally along the edge of each concrete unit 
15 for any desired length. The recesses 16, 16 of the 
two units 15, 15 form the joint 14 of sufficient width to 
receive the shear link 10 as shown in FIG. 3 with the feet 
13 extending to and contacting the end walls 17, 17. The 
link in its unexpanded condition is of such a height as to 
extend beyond the upper or outer edge of the concrete 
units 15 as shown in FIG. 3. 
To deform the link, the link is driven inwardly or down 

wardly by means of a driving member impinging the ex 
posed top or outer edge 11. As the link is driven into the 
joint by a driving force on the top 11 and with the feet 
13 abutting the ends 17, the alternately bowed key por 
tions 12 and 12 are expanded outwardly into the re 
cesses 18 until the expanded key portions or bands 19 and 
19 fit conformably in the joint. Then grout 21 is poured 
or otherwise inserted into the recesses 16, 16 and 18, 18 to 
fill these recesses and any spaces formed by the expanded 
or deformed shear link to reinforce the joint and forming 
a key between the abutting concrete units. 

FIG. 5 discloses a second embodiment of the present 
invention in the form of a shear link 22 utilized for con 
crete units having a double key configuration. This shear 
link 22 is also provided with a sinuous, undulated or rip 
pled top or outer edge 23 at one end and alternately out 
wardly bent feet 24 at the other end. For the double key, 
upper alternate bowed key portions or vertical bends 25 
and 25 and lower alternate bowed key portions or verti 
cal bands 26 and 26 are provided separated 
by a spacer portion 27. The corresponding vertical bands 
in the bands 25, 25 and 26, 26 are oppositely bowed to 
provide greater stability to the link. The type of material 
forming the link, its thickness and its width, and the bear 
ing produced on the bearing surfaces of the link determine 
the strength of the link. 
The key dimensions B, D of the key portions 25, 25a 

and 26, 26 are determined by the length, depth and con 
figuration of the product in which the link is used. The di 
mension C of the spacer portion 27 is determined by the 
space between the semi-circular recesses in the concrete 
units. The foot dimension E is determined by the depth of 
the flat recesses, while the head dimension A is deter 
mined by the depth of the recess in the products plus suffi 
cient additional length to allow for proper deformation 
of the key portions 25, 25a and 26, 26a, when the link is 
driven into place in the same manner as shown in FIGS. 
3 and 4 with the top or outer edge 23 approximately even 
with the upper or outer surface of the adjoining concrete 
units. The feet of the shear link of the configuration of 
FIGS. 1 to 4 and the embodiment of FIG. 5 have the 
proper configuration to provide the required bearing when 
the link is driven into place and also to prevent the link 
from slipping through the joint while it is being deformed. 

FIGS. 6 and 7 disclose a third embodiment of shear link 
29 utilizing a split disk 31 having a wedge-shaped recep 
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4. 
tor space 32 and a split 33 extending from the apex of 
the space 32 partially across the remainder of the disk. 
A wedge 34 frictionally fits within the receptor space 32 
so that the wedge and disk are held together during han 
dling. 
A pair of adjoining concrete units 35, 35 have recesses 

36, 36 with a narrow entrance slot 37 formed between the 
units. With the disk 31 and wedge 34 frictionally held to 
gether, the link is inserted into the slot 37 with the flat 
generally parallel surfaces of the link parallel to the edges 
of the slot 37 and, when properly inserted, the link as 
sembly is rotated 90° to the position shown in FIG. 6 
where the link fits loosely in the recesses 36, 36. Then the 
wedge 34 is driven into the disk 31 and into the split 33 
causing the disk to expand and fit firmly in the recesses 
36, 36 as clearly shown in FIG. 7 to accomplish the re 
quired shear resistance or load transfer between the units 
35, 35. 

FIGS. 8 and 9 disclose a fourth embodiment of the 
present invention similar to the embodiment of FIGS. 6 
and 7 except that the shear link 38 utilizes a split ring 
39 rather than a split disk. The ring 39 has a split 41 
thereacross and a central enlarged generally rectangular 
opening 42 in the split 41 to accommodate the wedge 43. 
The insertion and deformation operation for the link 38 
is the same as for the embodiment of FIGS. 6 and 7. 

FIGS. 10 to 12 relate to another embodiment of a shear 
link 44 utilizing a deformed ring 45. The ring is not neces 
sarily split as in the previous embodiment but has been 
deformed to the general configuration of an ellipse having 
a square opening 46 to receive a plunger or rod 47 at one 
end of the major axis of the ellipse, and the ring is pro 
vided with an inwardly curved portion 48 at the opposite 
end of the major axis of the ellipse. The plunger 47 is 
partially inserted into the ring 45 through the opening 
46, and the ring is inserted into and rotated 90° in the 
recess formed by two adjoining concrete units as in the 
previous two embodiments. Once properly oriented, the 
plunger 47 is driven downwardly against the upper sur 
face 49 of the curved portion 48 to flatten out the curved 
portion and thus expand the ring 45 into the recess as 
shown in FIGS. 11 and 12. 

FIGS. 13 and 14 disclose a further embodiment of 
shear link 51 also utilizing a deformed ring 52. The ring 
is deformed to the general shape of an ellipse which may 
directly be inserted into the recess in the joint in adjoin 
ing concrete units or may be inserted and rotated 90° as 
described in relation to the embodiment of FIGS. 6 and 7. 
An elongated bolt 53 having a longitudinally elongated 
driving head 54 and a threaded opposite end 55 is inserted 
into the ring 52 along the major axis of the elliptical 
shape through openings 56 and 57. The opening 57 may 
be internally threaded to cooperate with the bolt 53 or a 
threaded nut 58 at the lower end of the ring may be 
utilized as shown in FIGS. 13 and 14. Once the ring is 
properly oriented in the recess, the bolt 53 is rotated to 
draw the nut and/or lower end of the ring having open 
ing 57 toward the bolt head 54 to expand the ring to fit 
comformably in the recess by compression of the de 
formed ring. Here as in the previous embodiments utiliz 
ing a ring or disk, grout is added to the joint and fills in 
the spaces or voids in and around the shear link. 

Having thus disclosed the invention, we claim: 
1. A method of forming a grout key between adjoining 

concrete units comprising the steps of forming an ex 
ternally opening slot in the facing edges of a pair of abut 
ting concrete units forming a joint, forming a comple 
mentary enlarged rounded recess portion in the concrete 
units opening into and communicating with said slot, in 
Serting an expansible member through the slot into the 
recess portion in the joint between the concrete units with 
said member loosely received in the recess portion in the 
joint and an upper portion of the member initially ex 
tending beyond the concrete units, driving the upper por 
tion of the member into the slot to expand the member to 
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conformably fit in the enlarged rounded recess portion, 
and adding grout to the joint through the slot and into 
the recess portion to flow around and through the ex 
panded member to form the grout key between the con 
crete units. 

2. A shear link for use in a key in a joint between ad 
joining concrete units, comprising a generally flat member 
having a head portion formed with a sinuous outer edge of 
the member, a foot portion having alternate oppositely 
outturned feet, and at least one expansible portion there 
between, said head portion initially extending beyond the 
concrete units when the member is inserted into the joint 
and thereafter is driven inwardly into the joint to expand 
the expansible portion to fit firmly and conformably in 
the joint. 

3. A shear link for use in a key in a joint between ad 
joining concrete units, comprising a generally flat member 
having a head portion, a foot portion and at least one 
expansible portion therebetween, said expansible portion 
being a row of alternate oppositely and outwardly bowed 
vertical bands formed in said member, said head portion 
initially extending beyond the concrete units when the 
member is inserted into the joint and thereafter is driven 
inwardly into the joint to expand the expansible portion to 
fit firmly and conformably in the joint. 

4. A shear link as set forth in claim 3, in which each 
of said feet is outturned in a direction opposite to the out 
ward bowing of the vertical band vertically aligned with 
said foot. 

5. A shear link for use in a key in a joint between 
adjoining concrete units, comprising a generally flat mem 
ber having a head portion, a foot portion and an expansi 
ble portion therebetween including a pair of longitudinally 
spaced transverse rows of alternate oppositely outwardly 
bowed bands formed in the member, said head portion 
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initially extending beyond the concrete unit when the 
member is inserted into the joint and thereafter is driven 
inwardly into the joint to expand the expansible portion 
to fit firmly and conformably in the joint. 

6. A shear link as set forth in claim 5, in which the 
corresponding bands in the two spaced rows are oppositely 
bowed, 

7. A shear link as set forth in claim 6, in which each 
of said feet is outturned in a direction opposite to the 
outward bowing of the corresponding vertically aligned 
band of the adjacent row of bands. 
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