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METHOD OF ANCHORING AN ANCHORINGBQLT 
IN A BORE HOLE 

The present invention relates to a method of anchor 
ing an anchor bolt in a bore hole, in which a rapid 
bonding agent and cement mortar are introduced into 
the bore hole. 
Such anchor bolts are used primarily in the construc 

tion of tunnels or galleries, but they are also used in 
above-ground construction. In gallery construction 
they have the object of preventing the falling of rock, 
in place of temporary timbering, until the ?nal walling 
of the tunnel or gallery. 
correspondingly long blind holes are drilled in the 

roof or walls of the galleries or tunnels, depending on 
the nature of the rock, and cement mortar is forced 
into these holes by compressed air or pumps using a 
hose, the hose being inserted into the bore hole up to 
the end thereof and being gradually withdrawn as the 
bore hole becomes ?lled. Thereupon the anchor bolts, 
which are made of pro?led steel, for instance twisted 
rib steel, are driven in. Anchor plates are placed over 
the ends of the bolts which extend out of the bore holes 
and are pressed by nuts against the rock, the projecting 
nuts being screwed onto threads provided on the ends 
of the bolts. Such anchor bolts are referred to as non 
pre-stressed anchors. However, increasing in popular 
ity are pre-stressed anchor bolts whose heads are an 
chored in the bore holes, so that they can be stressed 
by tightening the nuts which rest against the anchor 
plates. 
Such a stressing of the anchor bolts should take place 

rapidly. particularly in friable rock. Therefore, the ce 
ment mortar used for the anchoring of the bolt heads 
must set within a short time, for which purpose quick 
setting additives must be introduced into the cement 
mortar. 

It has also been proposed ?rst of all to introduce a 
quick-hardening cement mortar into the bore hole over 
a length of 50 to 100 cm and then fill the remaining 
part of the hole with a normally setting cement mortar 
and drive the anchor bolts in. After the hardening of 
the rapid-hardening cement mortar, the anchor bolt 
can be pre-stressed, while the setting of the normal set 
ting mortar takes place a few hours later. This tech 
nique was, however, not able to gain general accep 
tance, since the accurate mixing of the rapid-setting 
mortar on the spot was dif?cult, and because this mor 
tar hardened already in part in the pouring apparatus 
and in the hose; furthermore, the second pouring de 
vice required for the normally setting mortar made the 
work cumbersome. In addition, the anchor bolt had to 
be driven immediately into every bore hole which had 
been ?lled in this manner, so that continuous, eco 
nomic anchoring of the bolts was not possible. 

It is also known to insert a perforated sleeve ?lled 
with a ?uid cement mortar‘ into the pre-drilled hole by 
means of an anchor bolt and, after the sleeve has 
reached the end of the bore hole, drive the anchor bolt 
into the sleeve. The anchor bolt as it penetrates into the 
sleeve presses the cement mortar through the perfora 
tions of the sleeve and into the bore hole. 
Although the sleeve makes possible the use of ce 

ment mortar of low water content, the setting time of 
the mortar is nevertheless so long that the anchor can 
be subjected to load only 8 to 10 hours later. Pre 
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stressing of the anchor bolt is not possible with this 
manner of‘ operation. 
There is also known a method of fastening anchors in 

bore holes by a chamberized cartridge for the sealing 
composition, which cartridge is introduced into the 
bottom of the bore hole. The one chamber of the easily 
destroyed cartridge contains, for instance, a synthetic 
resin with accelerator, and the other a hardner. The 
cartridge is destroyed by the anchor as it is pushed in. 
The mixing of the composition which ?lls up only the 
end of the bore hole is effected by the rotary introduc 
tion of the anchor shank which is formed as a mixing 
screw at its end. A useful sealing composition is ob 
tained only with intensive rotation of the anchor which 
has been driven in and which produces thorough mix 
ing as a result of its shape. With the length of anchor 
bolts of up to 12 m used in modern mining, it is under 
standable that the turning of the anchor is lo longer 
possible. Furthermore, the sealing only of the anchor 
head has the disadvantage that the free shank - and 
therefore the predominant part of the anchor - does not 
possess any holding function. “ 

It is one object of the present invention to avoid the 
disadvantages of the known methods. The invention is 
with cement mortar and at the same time with the rap 
id-setting agent in a container is deposited in the bot 
tom of the bore hole, the vessel being destroyed in 
known manner by the pushing in of the anchor bolt. 
The method of the invention makes it possible to use 

a single type of mortar and furthermore a normal set 
ting cement mortar which can be worked for a long 
time. Therefore, a large number of bore holes can be 
?lled with the mortar one after the other since there is 
no danger of early hardening as long as the container 
containing the fast-setting addition has ‘not been de 
stroyed. The anchor bolts are thus driven one after the 
other into the bore holes. 

In this way, a time-saving manner of operation, sim 
ple preparation of mortar and simple maintenance and 
cleaning of the pouring devices and hoses is possible. 
Upon the crushing of the container by the anchor bolt, 
the fast-setting additive passes through the cement 
mortar which rapidly sets in the vicinity of the head end 
of the bolt, so that the bolt can be stressed a short time 
after it has been driven in. The setting time can be sub 
stantially controlled by the selection of the chemical 
composition of different fast-setting agents. 
As already mentioned, the cement mortar is intro 

duced into the bore hole througha hose under the ac 
tion of pressure. In accordance with the present inven 
tion, the container can be driven into the bore hole by 
the cement mortar which is injected under pressure. 
For this insertion, the container is made cylindrical 

and its outside diameter is somewhat smaller than the 
inside diameter of the injection hose. It is pushed into 
the free end of the mortar hose and brought with the 
latter into the end of the bore hole. The mortar forced 
into the hose presses the container out of the hose and 
embeds it during the further ?lling of the bore hole. 
The vessel may be made of glass or any other material 
which can be readily be destroyed by the anchor bolt. 

In accordance with another feature of the preseent 
invention, the container, in addition to having the fast 
setting addition also contains balls of ceramic, plastic 
or the like or ?ne stone chips as rigid displacement 
members. As soon as the glass vessel has been crushed 
by the anchor bolt which preferably has a conical end, 
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the rapid-setting addition wets the mortar, the mixing 
being promoted by the displacement and shifting of the 
mortar effected by the anchor and the balls. The mate 
rial of which the balls is made is of no importance, but 
it is advisable for the balls to be hard and resistant. The 
anchor bolt is then wedged against the bore hole wall 
by the balls, as a result of which its anchoring is further 
increased. The driving in of the anchor bolt is not im 
paired by the balls, since they can roll away between 
the anchor and the wall of the bore hole if, in accor 
dance with another feature of the invention, the diame 
ter of the balls corresponds at most to the difference 
between the radius of the bore hole and the radius of 
the anchor head. 
The size of the balls therefore depends on the diame 

ter of the bore hole. 
One embodiment of the ancor support in accordance 

with the invention is shown in the drawing, in which 
FIG. 1 is a cross section through a bore hole just be 

fore the driving in of the anchor, and 
FIG. 2 is a section through a fastened anchor. 
The vessel 3 is introduced into the bore hole 1 at the 

same time as the introduction of the cement mortar 2. 
The vessel is located at the bottom of the bore hole and 
contains, in addition to the fast-binding agent 4, also 
balls 5 which, upon the driving in of the anchor 6, serve 
for the mixing of cement mortar 2 and fast-setting 
agent 4. If the anchor 6 is now driven into the bore 
bole, shortly before reaching its end position, it will 
crush the vessel 3, the fast-setting agent 4 will emerge 
and, due to the good mixing effected by the balls 5 
which are displaced by the anchor bolt, will become ef 
fective very rapidly. 
FIG. 2 shows the fastened anchor in cross section. In 

the vicinity of the head of the anchor there is located 
the rapidly solidi?ed zone of the fast-setting 7, the balls 
5 assuring additional holding power. Adjoining this is 
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4 
the region of the normal mortar mixture 2. It is essen 
tial for this region of the anchor and bore hole to be 
?lled completely, since only then is there obtained a re 
taining force (lines of force 8) on the rock over the en 
tire length of the pre-stressed anchor. For the stressing 
of the anchor, an anchor plate 9 and a nut l. on the 
threaded shank of the anchor bolt are used, in known 
manner. 

I claim: 
1. A method of anchoring an anchor bolt having a 

pointed end in a bore hole having a bottom, comprising 
the steps of: 

a. filling a container of a frangible material with balls 
having a diameter at most equal to the difference 
between the radius of said bore hole and the radius 
of said bolt and with an agent capable of reacting 
with mortar to accelerate the hardening thereof; 

b. fitting a container into an end of a hose; 
c. inserting said hose into said bore hole substantially 

to the bottom thereof; 
d. forcing cement mortar activatable by said agent 
through said hose to drive said container out of the 
end of said hose against the bottom of said bore 
hole; 

e. gradually withdrawing said hose while continuing 
to force cement mortar therefrom, thereby com 
pleting ?lling the bore hole ahead of said container 
with said cement mortar; and 

f. driving said bolt into said bore hole through the ce 
ment mortar ahead of said container and into said 
container to rupture same and release said agent 
for reaction with said mortar and simultaneously 
release said balls, said pointed end of said bolt 
wedging said balls against the wall of said bore 
hole. 
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