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[5 7 ] ABSTRACT 
A corrosion-protected anchoring rod for the anchoring 
of structural parts in the earth is adapted to be placed 
in a bore hole formed in the earth, with the rod consist 
ing of a force transmission section adjacent the opening 
of the bore hole, and a force introduction section adja 
cent the end of the anchoring rod disposed furthest in 
the hole. The force transmission section of the rod is 
covered with a smooth, corrosion-preventing covering, 
while the force introduction section is also covered 
with a corrosion-preventing covering having a corro‘ 
gated profile in order to increase the frictional resis 
tance between'the anchoring rod and'the surrounding 
soil. The corrosion-prevented coverings of the anchor 
ing rod are suitably joined to completely enclose the 
anchoring rod, and a bonding composition is provided 
in the space between the corrogated covering and the 
tension member. 

4 Claims, 4 Drawing Figures 
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CORROSION-PROTECTED ANCHORING RODS 
FOR ANCHORING STRUCTURAL PARTS IN THE 
EARTH, AS WELL AS METHOD OF PRODUCING 
ANCHORINGS WITH CORROSION-PROTECTED 

ANCHOR RODS 
The present invention relates to a corrosion 

protected anchor rod for the anchoring of structural 
parts in a bore hole in the earth, the anchor rod consist 
ing of a steel tension member the force transmission 
section of which, i.e., the section closest to the opening 
in the earth, is provided with a smooth, corrosion 
preventing covering, and the force introduction section 
of which, i.e., the section of the anchor rod disposed 
furthest in the bore hole, comprises a small sized body 
having a high coefficient of friction. 
The invention furthermore concerns a method of 

producing anchorings in the earth with such corrosion 
protected anchoring rods. 
German Pat. No. 1,104,905 discloses a method of 

producing anchoring rods for anchoring structural 
parts in the earth in which a hole is made in the earth , 
by means of a drive pipe, a tension member or anchor 
rod is introduced after the drive pipe has reached the 
?nal position of the bore, and thereupon the drive pipe 
is withdrawn while construction materials which 
harden in place are simultaneously introduced under 
pressure into the bore. With this known method, use is 
made of anchoring rods in which either the tension 
member consisting of a tension bar is connected, for 
instance, by threading to a drive point which is detach 
ably seated on the drive pipe, or use is made of anchor 
ing rods which are provided with a small sized or slen 
der friction body in the section of the anchor rod where 
the tensile forces are introduced. 

In order to obtain permanent anchorings of structural 
parts in the earth it has been found necessary to protect 
the tension bar from corrosion. It has therefore become 
known to provide the force transmission section of 
such an anchoring rod with a corrosion-preventing cov 
ering which in addition also serves the purpose, as a re 
sult of its smooth surface, of reducing to a minimum the 
friction between the tension bar and the surrounding 
earth in the force transmission section,_which is also re 
ferred to as the free length of the anchoring rod. In this 
connection it has also become known to protect the 
force transmission section of the anchor rod by means 
of a smooth tube of plastic. 
However, such anchoring rods have exhibited the dis 

advantage that the force introduction section of the an 
chor rod is not protected against corrosion since the 
sealing off of the plastic tube at the end of the force 
transmission section is difficult to achieve and at times 
moisture even passed through said seal to below the 
plastic tube so that corrosion became possible also in 
the region of the force transmission section of the an 
chor rod. The lack of corrosion protection in the force 
introduction section has proven particularly disadvan 
tageous in the case of such anchoring rods when the 
force introduction section of the tension member was 
provided with a small sized or narrow friction body 
since in such case, despite the attempt to effect a 
proper sealing, not only the outer surface of the narrow 
friction body but also its inner surface and the outer 
surface of the tension member on which the narrow 
friction body is disposed were subjected to corrosion. 
The object of the present invention is to provide a 

corrosion-protected anchoring rod in which not only is 
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2 
the force transmission section thereof protected from 
corrosion by a smooth corrosion covering which at the 
same time reduces friction, but in addition, the force 
introduction section of the tension member is also pro 
tected against corrosion. The object of the invention is 
in particular to protect the force introduction section 
against corrosion in such a manner that the friction be 
tween such a slender friction body and the surrounding 
earth which is compacted with hardenable building ma 

l0 terials is not reduced by the corrosion protection. 
This purpose is achieved by an anchoring rod in 

which the slender friction body is developed as a corru 
gated tube consisting of plastic. 

It has proven advisable to close the corrugated tube 
15 by provision of a bottom on the side thereof facing the‘ 

earth and to connect the air end with the smooth cover» 
ing of the force transmission section. As corrosion~ 
protective covering for the force transmission section 
there is preferably used a smooth plastic tube which at 

20 its earth end is connected, for instance by welding, with 
the air end of the corrugated plastic tube. 
The corrugated plastic tube is preferably connected 

with the tension member by a bonding composition 
which is injected into the space between the corrugated 

25 tube and the tension member. For the bonding compo 
sition, known synthetic resins or grout can be used, or 
else mixtures of synthetic resins with grout may be em~ 
ployed. 
Since it has proven advantageous in the case of such 

30 anchoring rods provided with a slender friction body to 
develop the attachment of the narrow friction body to 
the tension member in such manner that the tensile 
forces acting on the tension member are converted 
over the slender friction body into compression forces 
which act in the surrounding earth, it is advantageous 
to use as the bonding composition in the region of the 
earth end (in the space between the tension member 
and the corrugated tube) a composition of greater 
strength than that used in the region of the air end.‘ 

40 Another object of the invention is to provide a 
method of producing anchorings in the earth in which 
the aforementioned anchoring rods are used in diversi 
?ed fashion. I 

This purpose is achieved, inter alia, by a method in 
which the corrugated tube is ?rst connected with the 
tension member in the manner that a smooth tube of 
plastic is placed over the force transmission section of 
the tension member and connected by welding to the 
corrugated tube, and the anchor thus produced is in 
stalled before complete hardening of the bonding com 
position in known manner through a drive pipe seated 
in a bore hole, and the drive pipe is then withdrawn 
with simultaneous introduction under pressure of 
building materials which solidify. This method has 
proven particularly advantageous in cases in which the 
anchoring rods or parts thereof must be transported a 
long distance to the place of use, since, upon the trans 
portation of anchoring rods which have been com 
pletely prefabricated for installation, there is not only 
the danger that the plastic tubes surrounding the ten 
sion member will be damaged, but also the danger that 
due to vibrations during transportation, cracks may 
occur in the bonding composition to weaken the con 
nection between the corrugated tube and the force in 
troduction section of the tension member. This forma 

_ tion of cracks is prevented if the bonded connection 
between the corrugated tube and the tension member 
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is produced immediately before the installation of the 
anchoring rod, and if the installation is effected before 
the bonding composition has completely hardened. 

It has proven advantageous, with reference to the 
high pressures which act on the corrugated plastic tube 
after the tightening of the anchoring rod, for the bond 
ing composition between the tension member and the 
corrugated tube and the building materials forced 
under pressure into the earth around the outer region 
of the corrugated tube, which support the structure of 
the corrugated tube on both sides, to have the same 
strength. For this reason it is advantageous to use the 
same material as both the bonding composition be 
tween the tension member and the corrugated tube, 
and the hardenable building materials which are' in 
jected around the force introduction section of the an 
choring rod; said material may be, for instance, grout. 

In view of the requirement of obtaining the same or 
approximately the same strength in the direct vicinity 
of the corrugated tube on the inside and outside thereof 
by the use of the same material as bonding composition 
and as grouting material, it is advantageous to create 
equal pressure conditions upon the grouting of the 
space between the tension member and the corrugated 
tube, and the introduction of the hardenable building 
materials in the outer region on the earth end of the 
corrugated tube. This result is obtained by employing 
a bundle of steel bars surrounding an injection tube as 
the tension member. 

Prior to insertion into the bore hole, this tension 
member is preferably pushed into the interconnected 
tubes of plastic, without the corrugated tube being con 
nected with the tension member in the region of the 
force introduction section. These parts of the anchor 
ing rod composed in this manner are thereupon intro 
duced by the drive pipe into the bore hole, and the 
space between the tension member and the corrugated 
tube (by use of the injection tube) and the outer region 
on the earth end of the corrugated tube (by the use of 
the drive pipe) are simultaneously grouted with build 
ing materials which harden in place. 
When using single steel-bar members as tension 

members there has proven satisfactory a method in 
which the corrugated tube of the force introduction 
section and the smooth tube of plastic serving as cover 
ing for the force transmission section are connected, 
for instance by welding, with each other prior to inser 
tion into the bore hole, whereupon the interconnected 
parts, after the end position of the bore hole has been 
reached, are forced into the drive pipe. The bonding 
composition is then introduced into the corrugated 
tube by means of an injection tube introduced into the 
plastic tube, and thereupon the tension member is in 
troduced into the final position in the interconnected 
parts. Thereupon the drive pipe is removed in known 

_ manner with simultaneous introduction under pressure 
through the drive pipe of building materials which 
harden in place. 
By the use of a corrugated tube of plastic as the small 

sized or slender friction body there is not only obtained 
a permanent effective corrosion protection of the ten 
sion member in the region of the force introduction 
section, but at the same time, the slender friction body 
required is formed by the plastic tube which in itself 
serves only for corrosion protection. It has namely, sur 
prisingly, been found, as a matter of fact that a corru 
gated plastic tube is suitable as a friction body for the 
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introduction into the surrounding earth of considerable I 
tensile forces which, depending on the development of 
the anchoring rod, are within the order of magnitude of 
between 30 and 60 tons, even though such a tube 
would, on basis of the material of which it is made, ap 
pear entirely incapable of transmitting such high tensile 
forces. For this reason, in accordance with the methods 
and anchoring rods known up to now, there have been 
used as the friction body only corrugated tubes of steel, 
or the tension bar itself has been developed as slender 
friction body in the force introduction region by the 
rolling thereon of ribs or the cutting of threads therein. 
Accordingly, there were considerable reservations with 
respect to the use of a corrugated plastic tube as a fric 
tion body. However, these reservations were overcome 
by the development of the anchoring rod in accordance 
with the subject invention and the method of the inven 
tion, in which the essential thing is that the corrugated 
plastic tube is supported on one side by the bonding 
composition and on the other side thereof with the in 
jected hardening building materials in the outer region. 
For further explanation of the invention reference is 

had to an embodiment shown by way of example in the 
accompanying drawings in which: 
FIG. 1 is a cross section through an anchoring rod in 

stalled in the earth; ‘ 
FIG. 2 is a view on a larger scale of the earth end of 

the force introduction section of the anchoring rod, 
seen in longitudinal section; 
FIG. 3 is a cross section through the anchoring rod 

in the region of the force introduction section in which 
a bundle of steel rods has been used as tension member; 
and 
FIG. 4 is a schematic showing in longitudinal section 

of the grouting head seated on the air end of the drive 
pipe and having a tension member consisting of a bun 
dle of steel rods and located in the drive pipe. 
Referring to FIG. 1, the anchoring rod 1 consists of 

a tension member 2, the earth-side end of which is ex 
ternally surrounded in the region of the force introduc 
tion section 3 by building materials 4 which have been 
injected into the earth and harden in place. The an 
choring rod 1 is braced at its air end by means of an an 
chor head structure 6 against a timbering 5 supporting 
an excavation, for instance, an embankment. 
The tension member 2 is covered over its free end, 

i.e., the force transmission section 7, by a smooth plas 
tic tube 8 serving as a corrosion-protection member. 
On the tension member 2 there is seated, on the force 
introduction section 3, a corrugated plastic tube 9 
which is connected at the joint 10 with the smooth plas 
tic tube 8, for instance by welding. The corrugated 
plastic tube 9 de?nes the small sized or narrow friction 
body of the anchoring rod. 
As can be noted from FIG. 2, the corrugated plastic 

tube 9 is closed at its earth end by a bottom 11. The 
space between the corrugated plastic tube 9 and the 
tension member 2 is filled with a bonding composition 
12. 

In FIG. 3 there is shown the tension member 2 which 
consists of a bundle of steel bars 13 having at its center 
an injection tube 14. 
FIG. 4 shows the air end of the anchoring rod 1, 

which in this case consists of a bundle of steel bars 13 
arranged around an injection tube 14 during the injec 
tion of hardenable building materials into the space be 
tween the tension member 2 and the corrugated plastic 
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tube 9, and the simultaneous introduction of harden 
able building materials 4 into the region of the force in 
troduction section 3 of rod 1. The anchoring rod 1 is 
seated in the drive pipe 15 onto which there is screwed 
an injection head 16 which is connected by a hose 17 
with an injection pump (not shown). 
While the invention has been shown and illustrated 

in its several preferred embodiments, and has included 
certain details, it should be understood that the inven 
tion is not to be limited to the precise details herein il 
lustrated and described since the same may be carried 
out in other ways falling within the scope of the inven 
tion as claimed: 
What is claimed is: 
1. A method of making an earth-anchoring, including 

the steps of: 
providing a corrosion-protected earth anchoring in 
cluding an elongated tension member having a 
force introduction section adjacent one end 
thereof, and a force transmission section adjacent 
the opposite end thereof; 

placing a smooth plastic tube over the force transmis 
sion section of the tension member; 

placing a corrugated tube, closed at one end, over the 
force introduction section of said tension member, 
and connecting same to said smooth plastic tube to 
form a continuous covering over the tension mem 
ber; 

injecting hardenable building materials in the space 
between the corrugated tube and the force intro 
duction section of the tension member; 

driving a drive pipe into the earth to form a bore 
hole; 

installing, prior to the hardening of said building ma 
terials, said tension member in the drive pipe; and 

withdrawing the drive pipe from the bore hole while 
simultaneously injecting hardenable building mate 
rials in the bore hole in the vicinity of the force in 
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troduction section of the tension member exter 
nally of the corrugated tube. 

2. A method of making an earth anchoring as in claim 
1 wherein the same hardenable building materials are 
injected between the tension member and the corru 
gated tube, and externally of the corrugated tube in the 
vicinity of the force introduction section of the tension 
member. 

3. A method of making an earth anchoring as in claim 
1 wherein the tension member comprises an array of 
steel bars surrounding an injection tube, and wherein 
the building materials are simultaneously injected ex 
ternally of the corrugated tube in the vicinity of the 
force introduction section of the tension member, and 
by said injection tube into the space between the corru 
gated tube and said array of steel bars. 

4. A method of making an earth anchoring including 
the steps of: 

‘ providing a corrosion-protection member by fusing a 
smooth tube of plastic to a corrugated tube of plas 
tic of which the other end is closed; 

driving a drive pipe into the earth to form a bore 
hole; 

inserting said corrosion protection member, begin 
ning with its corrugated portion, into said bore hole 
inside said drive pipe; 

introducing hardenable building materials into said 
corrosion~protection member and inserting a me 
tallic tension member therein extending from the 
immediate neighborhood of the closed end of said 
corrugated tube to the immediate neighborhood of 
the open end of said smooth tube; and 

withdrawing said drive pipe from said bore hole while 
simultaneously injecting hardenable building mate 
rials in the bore hole externally of said corrugated 
tube. 

* * * * * 


