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This invention relates generally to devices for pro 
viding an anchorage in rock mother earth matter, and 
more particularly is directed to a rock bolt which is 
to be sealed from contact with air by a grout substance 
enclosing the bolt. ' I ' 

In the construction of tunnels, mine shafts, and the 
like, it is a well known technique to install rock bolts 
in the earth extending generally radially to the tunnel in 
order to assist in supporting the walls thereof. The inner 
ends of the rock bolts are anchored in the earth, and 
plates are secured to the other end of the bolt at the 
tunnel. The bolt is then placed under tension to support 
the rock and earth from caving in around the tunnel. 
One conventional procedure for installing rock bolts 

has been to drill an oversized bore into the earth for 
a predetermined distance, after which the rock bolt is 
loosely inserted into the here with an anchoring device 
mounted on its inner end. After the anchor and wall 
plate are properly positioned, the bolt is placed under 
tension. Because rock bolts must provide structural sup 
port for long periods of time, it is desirable to prevent 
rusting and deterioration by enclosing the ‘bolt in a 
concrete grout, thereby preventing contact with the air 
that otherwise occupies the annular space in the bore 
surrounding the bolt. 

Heretofore, one manner of grouting rock bolts has 
been to use a bolt formed of tubular construction having 
a central passageway extending the length of the bolt. 
A feed tube is inserted into the annular space between 
the bolt and the bore wall at the outer end of the ‘bore, 
whereby grout can be passed into this space to ?ll it 
from the bottom up. As the grout rises in the annular 
space, the air formerly in this space is displaced into the 
inner opening of the aforesaid central passageway, thus 
releasing it into the atmosphere at the outer end of the 
bolt. Grout is fed into the bore until it is seen to 
emerge from the passageway, thus indicating complete 
evacuation of the bore. In some instances, where the 
bore and bolt extend downwardly from the surface to 
be supported the grout can be introduced into the bore 
through the central passageway so that the bore again 
will be ?lled with grout from the bottom up. The air 
in the latter instance is vented to the atmosphere direct 
ly from the annular space rather than through the passage 
way in the bolt. 
The provision of a longitudinal passageway within 

a rock bolt for venting the bore or feeding grout into 
the bore has been well known in the art for many years. 
The only structure heretofore used for providing such 
passageway, however, has been ordinary tubular steel, 
this having been considered the simplest ‘and most ex 
pedient rock bolt con?guration. 
The present invention departs from the prior tubular 

construction, and instead provides the desired passage 
way by means of an external groove formed in the pe 
riphery of the rock bolt. It has been found that by 
using appropriately con?gured rollers at the steel mill, 
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rod or bar stock can be formed with 1a longitudinal pe 
ripheral groove in the same manner as ordinary solid 
cylindrical stock, at only a nominal added cost. The 
cost of solid steel stock, however, and accordingly that 
of the instant grooved stock, is signi?cantly less than 
that of conventional tubular stock. As compared to the 
relatively simple high speed rolling process for making 
solid stock, manufacture of tubular stock must’involve 
a step of piercing the stock either [before or, after rolling, 
or of welding a seam if the tubular stock is formed from 
flat sheets. . - 

With the grooved solid core rock bolt, a passageway 
can be formed in the groove by one of two general 
means. Either an inexpensive tubular conduit can be 
disposed and secured in the groove, or a strip of material 
can be positioned in overlying relation to the groove to 
de?ne the passageway between the strip and the groove 
walls. Although the total cost of a rock bolt formed 
with a passageway disposed Within a peripheral groove 
is much less than that of conventional tubular stock, 
there is no difference in tensile strength, reliability, or 
any other functional characteristics. Furthermore, more 
than one peripheral groove can vbe provided as opposed 
to the single passageway of tubular stock, whereby addi 
tional advantages can be achieved with multiple passage~ 
ways. 

Accordingly, an important object of the present in 
vention is to provide a rock bolt having all the advan 
tages and functions of a conventional tubular con?gura 
tion, but which can be manufactured at a signi?cant re 
duction in cost as compared to the conventional struc 
ture. 

Another object of the present invention is to provide 
an improved method of grouting rock bolts which sig 
ni?cantly reduces the cost of this process as compared 
to conventional techniques. 1 

A further object of the present invention-is to pro 
vide. a rock bolt having multiple passageways whereby 
concrete grout ‘can be used to anchor a rock bolt in 
place of conventional mechanical leverage anchoring de 
vices and to provide for successively anchoring and grout 
ing selective portions of the length of the bolt for co~ 
ordinated prestressing and grouting of the bolt where this 
procedure is desired. . , ~ 

Still another object of the present invention is to pro~ 
vide a rock bolt which greatly facilitatesthe introduction 
of grout into the annular space vsurrounding the bolt 
When positioned in a bore. a . 

The invention possesses other objects and features of 
advantage, some of which, with the foregoing, will be 
set forth in the following description of the preferred 
form of the invention which is illustrated in the drawing 
accompanying and forming part of the speci?cation. It 
is understood, however, that variations in the showing 
made by said drawing and description may be’ adopted 
within the scope of the invention as set forth in the 
claims. 1 

Referring to said drawings (2 sheets): - ' ' '. 

FIGURE 1 is a cross sectional view of a typical tunnel 
having a plurality of rock bolts installed therein. 
.FIGURE 2 is a side elevation of a rock bolt constructed 

in accordance with the present invention. 7 
FIGURE 3 is a side elevation on an enlarged scale of 

the rock bolt illustrated in FIGURE 2 and with portions 
of the view broken away and shown in section. ' l 



3,806,051 
3 

FIGURE 4 is a cross sectional view of the rock bolt 
taken substantially on the plane of line 4—4 of FIG 
U'RE 3. 
FIGURE 5 is a perspective view of a portion of the 

rock bolt. 
FIGURE 6 is a cross sectional view on an enlarged 

scale of the rock bolt as illustrated in FIGURE 5. 
FIGURE 7 is a fragmentary perspective view of the 

a modi?ed form of the rock ‘bolt. 
FIGURE 8 is a cross sectional view of the rock bolt 

illustrated in FIGURE 7. 
' FIGURE v9 is a side elevation of a modi?ed embodi 

ment of the rock bolt shown disposed in position in a 
bore. 
FIGURE 10 is a cross sectional view of the rock bolt 

taken substantially on the plane of line 10—10 as shown 
in FIGURE 9. 
FIGURE 11 is a side elevation partially in cross sec— 

tion and on an enlarged scale of a coupling splicing two 
rock bolt members of the type ilustrated in FIGURES 
2 to 6. 
Rock bolts 11 are used, as generally depicted in FIG 

URE 1, for rock and earth reinforcement and support in 
tunnels or shafts 10. 

Preferred embodiment of ‘the invention, there is shown 
in FIGURES 2 to 6 a reinforcing rock bolt 11 com 
prising an elongated generally cylindrical member 12, 
said member 12 having a longitudinally extending groove 
13 disposed adjacent the periphery 14 thereof, and means 
de?ning a longitudinally extending passageway disposed 
within said groove subjacent said periphery, said means 
comprising in the illustrated embodiment a tubular con 
duit 16 disposed in the groove 13 and having a passage 
way 17. The member 12 as shown is provided with lon 
gitudinally spaced projecting portions 18, which overlie 
the conduit 16 and serve to secure the conduit in position 
within the groove. The portions 18 can be {formed by 
peening or rolling over the edge of the groove after the 
conduit is placed in position. 
A rock bolt 19 comprising an alternative embodiment 

of the invention is shown in FIGURES 7 and 8, and 
includes a .generally cylindrical member 21 having a 
longitudinally extending groove 22 disposed adjacent the 
periphery 23 thereof, and an elongated strip of material 
24 secured to the member 21 in overlying relation to 
the groove 22 to de?ne a passageway 26 between the 
strip and the walls of the groove. As shown, the groove 
22 has a slightly smaller width adjacent the periphery 
than at the position 27 subjacent the periphery proximate 
the strip 24. The groove width subjacent the strip at p 
the position 28 is smaller than at the position 27, and 
the strip is disposed in the groove subjacent the periphery 
and has a width larger than the groove at the periphery 
and at the position 28. The con?guration of the groove 
as just described serves to secure the strip 24 in the posi 
tion shown. In manufacturing this embodiment of the 
invention, the groove can be formed with a slightly 
tapered wall con?guration, so that the strip will be 
maintained in spaced relation to the bottom of the 
groove. After the strip is inserted in position, the mem 
ber 21 can be passed through rollers to ?atten over the 
edges of the groove to form the narrower groove width 
at the periphery as shown, thus retaining the strip 24 in 
the groove. It will be appreciated that the conduit 16 
in the rock bolt 11 can likewise be secured in position by 
?attening the groove edges with rollers, instead of peen 
ing over longitudinally spaced portions of the bolt as 
described above. Similarly, the longitudinally spaced 
peened portions can ‘be provided with rock bolt 19 to se 
cure the strip 24 in place. 
The installation and ‘grouting of the rock bolt is best 

described with reference to FIGURES 1 to ,4. Rock 
reinforcement is usually placed as soon after blasting and 
as close to the working face as possible. A plurality of 
generally radial holes 32 as shown in FIGURE 1 are. 
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drilled to a required depth then cleaned of drill cuttings, 
sludge, and debris. A shell type anchorage device 38 is 
here shown threadably attached to the inner end 39 of 
the ‘bolt member 12 and the outer end 41 of the bolt is 
secured to a wall plate 42 by means of a nut 43. With 
the anchor 38 ?xed securely in the bore, the bolt can be 
placed under tension by tightening nut 43 for providing 
the desired support :for the tunnel wall 45. 
Where the overall length of the rock bolt needs to be 

longer than the diameter of the tunnel in which the 
bolt is to be anchored, a plurality of rock bolts such as 
bolts 34 and 36 in FIGURE 11, may be spliced together 
by a coupler 37. In such case it will be seen that the 
abutting ends of the two lbolt members are provided 
with beveled or chamfered edges 44 to assure free com 
munication between the peripheral passages in the bolts 
and an annular chamber 46 surrounding the abutting bolt 
ends and de?ned by the coupler body 37. Preferably 
coupler 37 is a Howlett reinforcing steel coupling such 
as disclosed in the pending patent application ofGeorge 
H. Howlett and James W. Howlett, Serial No. 280,357, 
?led May 14, 1963 now Patent No. 3,253,332. The 
Howlett coupler provides a convenient connecting means 
avoiding the necessity of welding while yet affording the 
gripping and coupling of the adjacent confronting bolt 
ends to be joined with good continuity of all required 
physical properties. Brie?y, the coupler includes a pair 
of longitudinally split sleeves 71 and 72 formed with a 
pair of external spiral cam lands 73 and 74 of reverse 
pitch and with serrated interior surfaces 76 and 77 di 
mensioned for ‘gripping the peripheries of each of the 
bolts 34 and 36 to ‘be joined; a tubular housing 78 formed 
with a pair of internal spiral cam lands 81 and 82 of 
reverse pitch extending inwardly from the opposite ends 
83 and 84 of the housing 78 and formed to receive in 
mating threaded ?t the cam lands 73 and 74 on sleeves 
71 and 72; the structure being designed upon rotating 
housing 78 relative to sleeves 71 and 72, as by means of 
a wrench, to compress the sleeves into tight gripping 
engagement with the bolts and to displace the bolts axially 
toward each other in end to end compression which may 
approach the yield point of the bolts. The communica 
tion of the passageways with the chamber 46, provided 
by the chamfered edges 44, enables free How from the 
passageway of one bolt to the passageway of the other, 
regardless of whether the two passageways are rotationally 
aligned. 
The anchor 38 is seen to include in internal wedge mem 

ber 47 screwed on to the externally threaded end 39 of 
the bolt 34. The anchor further includes an outer mem 
ber 48 having spaced gripping portions 49, 51 which en 
gage the tapered surfaces of the member 47. Rotation 
of the bolt 34 causes the member 47 to move downward 
ly thus forcing the gripping portions 49, 51 against the 
bore wall to set them in position. Then as tension is 
placed on the bolt the wedge action of the anchor increases 
the radial forces on the gripping portions. 
At the outer end 41 of the bolt 31, the nut 43 serves 

to transmit tension from the bolt to the wall plate 42, 
thus providing the desired wall support. The plate 42 is 
seen to have an opening 52 through which the bolt extends 
and which de?nes an annular space 53 between the plate 
and bolt which communicates with the bore 32. A re 
cess 54 is provided in the face 56 of the nut 43, which 
recess forms an annular space 57 surrounding the bolt 
and communicating with the aforesaid space 53. A radial 
bore 58 extends through the nut in communication with 
the recess 54. 

In order to ?ll the bore 32 with grout, a feed tube 
(not shown) is coupled to the bore 58 in the nut 43 to 
supply a liquid concrete grout under pressure into the 
annular spaces 57 and 53, and then into the bore 32. As 
the grout rises in the bore 32, air is evacuated through the 
passageways in the bolt and vented to atmosphere at the 
outer end of the bolt. The nut 43 is seen to provide a 
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simple and quick means for introducing grout into the 
bore 32, as compared with prior methods of drilling a 
separate hole in the plate 42 for the grout feed tube. 
The disposition of a passageway along the periphery 

of a rock bolt enables more than one passageway to be 
provided, and as shown in FIGURE 10 three grooves 61 
can be formed in a rock bolt 62 with three conduits 63 
providing passageways 64, 66, and 67 in a manner simi 
lar to that described with regard tothe rock bolt 11 
shown in FIGURES l and 2. The use of the multiple 
passageways is illustrated in FIGURE 9, wherein the 
bolt 62 is employed to provide a grout anchor at the 
inner end of the bolt in lieu of the previously described 
anchor 38, and also to enable the anchoring and grout 
ing of selective portions of the length of the bolt for co 
ordinated stressing and grouting of the bolt Where this 
procedure is desired. More particularly, the bolt 62 is 
inserted into a bore in the earth in the manner described 
above, but is adapted with an annular ?ange 68 or the 
like spaced from the bolt’s inner end and dimensioned 
approximately to the diameter of the bore. The passage 
way 64 terminates just above the ?ange 68 as shown, with 
the passageway 66 extending all the way to the top of the 
bolt. Grout can then be inserted into the passageway 
64 at the bottom of the bolt and fed into the annular 
chamber 69 surrounding the inner end of the bolt, with 
the air from this chamber being vented through the pas 
sageway 66. In this manner, the grout when ?lled in the 
chamber 69 serves to anchor the inner end of the bolt 
in the bore. A relatively short chamber 69 is needed to 
provide this anchorage, as for example a ?ve foot long 
chamber for a one inch diameter bolt. After the anchor 
is set, the bolt can be tensioned in a conventional man 
ner, and the remainder of the bore likewise can be ?lled 
with grout in the manner above described as by the in 
troduction of grout through the nut 43-a into the earth 
bore around the bolt. As shown, the third passage 67 
terminates just below the ?ange 68 so that it provides a 
vent for the air in the remainder of the bore as it is being 
?lled with grout. The groove in the bolt for the passage 
67 can be suitably plugged adjacent the ?ange 68 so 
that grout from the chamber 69 does not leak out when 
the anchor is being formed. 

It will be appreciated that the previously described 
embodiments for forming peripheral passageways in a 
rock bolt are disclosed only by way of illustration, and 
that other means may be provided for de?ning a passage 
way in the peripheral groove. Thus in the event that a 
plastic tubular conduit is used, it may be preferable to 
glue the conduit in the groove as opposed to peening 
over the groove edges or ?attening them by passing the 
bolt through rollers. 

I claim: 
1. A reinforcing rock bolt comprising, an elongated 

generally cylindrical member having threaded portions 
at its opposite ends and a continuous peripheral groove 
extending over the length of said member and said 
threaded end portions, and an elongated strip of ma 
terial secured to said member subjacent the periphery 
thereof and said threaded end portions and enclosing the 
outer portion of said groove to de?ne with the walls of 
said groove a longitudinally extending passageway over 
the length of said member. 

2. A rock bolt as described in claim 1 wherein said 
groove has a slightly smaller width adjacent said pe 
riphery than at a ?rst position spaced inwardly from said 
periphery, said groove having a smaller width at a second 
position spaced subjacent said ?rst position than said width 
at said ?rst position, and said means including an elon 
gated strip of generally thin ?at material disposed in 
said groove subjacent said periphery and having a width 
larger than said groove at said periphery and said second 
position. 

3. A reinforcing rock bolt comprising, an elongated gen 
erally cylindrical member formed of high tensile strength 
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steel, said member having a continuous elongated groove 
extending longitudinally over the length and disposed 
adjacent its periphery and generally parallel to the axis 
thereof, said member being provided with external threads 
adjacent at least one end thereof, an elongated tubular 
conduit disposed in said groove radially inwardly of said 
threaded portion and subjacent said periphery over said 
length, said member having longitudinally spaced pro 
jecting portions overlying said conduit for securing it in 
position in said groove, an anchor plate having a hole 
therein disposed with said cylindrical member extending 
through said hole adjacent said threaded portion to de 
?ne an annular space between said plate and member, a 
nut having an internally threaded bore screwed on said 
threaded portion and having a surface engaging said plate, 
said nut having a recess in said face thereof to de?ne a 
second annular space surrounding said bolt and communi 
cating with said ?rst annular space, and said nut having 
a radially extending bore communicating with said recess. 

4. A spliced rock bolt comprising a pair of elongated 
generally cylindrical members disposed in axially aligned 
end abutting relation, said members each having a longi 
tudinal-1y extending groove disposed adjacent the periphery 
thereof, means de?ning a longitudinally extending pas 
sageway, disposed within each of said grooves and sub 
jacent the periphery of the respective member, coupling 
means surrounding the abutting ends of each said mem 
bers and gripping said member peripheries adjacent said 
abutting ends to secure said members together and to 
de?ne an annular chamber surrounding said abutting 
ends, and each of said members having their abutting 
ends chamfered to provide communication between said 
passageways and said chamber. 

5. A method for anchoring and grouting a rock bolt 
comprising, forming an open ended bore in earth matter, 
providing a roll formed steel rod member having a solid 
cross-section and a diameter substantially less than the 
diameter of said bore and a continuous longitudinally 
extending peripheral groove over the length thereof, po 
sitioning a member in said groove to provide an elongated 
conduit extending substantially over the length of said 
rod member subjacent the periphery thereof and terminat 
ing in openings adjacent the ends of said rod member, 
inserting said rod member into said bore through the 
open end thereof to de?ne an annular space in said bore 
surrounding said rod member, sealing off said annular 
space adjacent said open end of said bore, and passing 
grout into said space to thereby evacuate the air in said 
space through said conduit. 

6. A method for anchoring and grouting a rock bolt 
extending through earth matter comprising, inserting into 
a bore in said earth matter an elongated generally cy 
lindrical bolt member having an inner end ?rst inserted 
into said bore and an outer end and a diameter sub 
stantially less than the diameter of said bore to de?ne an 
annular chamber between said bolt member and bore 
and having three longitudinally extending peripheral 
grooves and means de?ning an elongated passageway with 
in each of said ‘grooves communicating with said outer 
end, sealing off said chamber with sealing means po 
sitioned adjacent said inner end to form a sealed chamber 
portion, passing grout from said outer end into a ?rst of 
said passageways terminating immediately adjacent said 
sealing means to communicate wit-h said sealed chamber 
portion, forcing said grout under pressure into said sealed 
chamber portion, evacuating the air in said chamber 
through a second of said passageways communicating with 
said sealed chamber portion through a terminal end 
thereof disposed substantially at said inner end, ?lling 
said sealed chamber portion with grout thereby anchor 
ing said inner end of said bolt in said bore, and sub 
sequently ?lling the annular chamber between said seal 
ing means and said outer end with grout and evacuating 
the air therefrom through a third of said passageways 
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communicating with said chamber between said sealing 
means and outer end through a terminal end thereof ad 
jacent said sealing means. 1 
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