
0011627                2 Tunnel lining, segment therefore and method of
lining a tunnel Description of invention                           of said
segments is moved into proximity with A first aspect of this invention
relates to a   the segment incorporated in the lining so that tunnel lining
comprising a plurality of arcuate   said connecting element enters said
recess, segments, a number of which are assembled         characterised in
that the relative position of said end-to-end to form a ring which
constitutes a   5    segments is adjusted in a direction transverse to part
of the length of a tunnel lining, each       an axis of the lining after
the connecting segment subtending at a longitudinal axis of the  element
has been Introduced into the recess lining a respective angle less than
360. The     and the connecting element is clamped against invention also
relates to a method of lining a    a boundary of the recess by means of a
clamp- tunnel with pre-formed segments and to a   10    ing element which
is moved relative to the segment for use in the lining.
second segment, whereby the final relative It is a common procedure, when
boring a         position of said segments is determined, in part, tunnel
through ground which is not constituted    by engagement of the connecting
element with by rock, to line the tunnel as it is bored with pre-  said
boundary of the recess. formed concrete segments. A  number of  15
According to a second aspect of the inven- segments are assembled
end-to-end to form a       tion, there is provided a curved segment for use
complete, or a substantially complete annulus.    in the construction of a
tunnel lining by A key block may be interposed between two
assembling together a plurality of segments, the adjacent segments of the
ring. the number of      segment defining a recess which faces towards
segments provided in a ring depends upon the   20   an adjacent segment in
use, the segment having diameter of the lining and is typically five      a
connecting element which projects in a Any gap which is present between the
manner to enable the connecting element to exterior of the tunnel lining
and the surface of  enter the recess of an identical segment when' the
ground exposed by the boring operation is     the two segments are
juxtaposed,  the size of the usually filled with a settable composition
,25   recess relative to the size of the connecting referred to in the art
as grout. When set, the'   element being such that limited but significant
grout contributes significantly to the stability of  variations in the
relative position of adjacent the structure. However, it is necessary to
ensure  segments during lining of the tunnel do not that relative movement
of the assembled           prevent the introduction of the connecting
segments does not occur before the grout has   30    element of one segment
into the recess of an set. Thus, it is usual to provide fastening
adjacent segment, the segment having a elements for fastening adjacent
segments to       clamping element for clamping the connecting. each other.
element of a further identical segment against a The FR-A-2,362,267
(Fairclough) dis-           boundary of the recess after the connecting
closes a tunnel lining comprising segments   35   element of the further
segment has been intro- at least some of which are connected together
duced into the recess, whereby the relative by connecting elements in the
form of dowels.     position of adjacent segments can be adjusted Adjacent
segments are connected together by       by means of the clamping element
to establish dowels embedded in one segment and project-       contact
between said boundary of the recess ing from that segment into respective
recesses   40   and a connecting element of the further in the adjacent
segment. Grout is packed into     segment. each recess in the space around
the dowel.           Two examples of tunnel lining in accordance One
difficulty which arises in the use of       with the invention will now be
described with fastening  elements for fastening  adjacent       reference
to  the  accompanying  drawings segments to each other is that exact
alignment   45   wherein - of adjacent segments with each other is often
Figure 1 shows a transverse cross-section of impracticable. A number of
arrangements have      a first example of lining in accordance with the
been proposed for fastening adjacent segments     invention, together but
these previous proposals suffer         Figure 2 shows a cross section on
the line from various disadvantages. One object of the   50   11-11 of
Figure 1, present invention is the provision of improved       Figure 3
shows on an enlarged scale certain means  for  fastening  together
adjacent         parts shown in Figure 2, segments In a tunnel lining.
Figure 4 shows a cross section on the line According to a first aspect of
the invention,   IV-IV of Figure 3, there is provided a method of lining a
tunnel   55   Figure 5 shows a cross section on the line with curved
segments, a plurality of which are    V-V of Figure 3, assembled together
to form a lining, wherein         Figure 6 is a view similar to Figure 2 of
the there is provided on a first segment adjacent to  second example of
lining, one boundary thereof a connecting element,           Figure 7 shows
on an enlarged scale a frag- there is defined in a second segment adjacent
to   60   mentary cross section on the line VII-VII of one boundary thereof
a recess, one of said        Figure 6, and segments is incorporated in the
lining, the other    Figure 8 shows on the scale of Figure 7 a 2    3
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fragmentary cross section on the line VIII-VIII   thereto. The connecting
element is disposed in a of Figure 6.
recess formed in an end face of the segment The lining illustrated in
Figures 1 to 5 of the  1 Ob, this recess extending completely across
accompanying drawings comprises a plurality of   the end face of the
segment from the internal rings, for example the rings 10 and 11, which
5    surface of the lining to the external surface are identical with one
another and are arranged   thereof. Between the internal surface of the in
mutually abutting relation along the length of  lining and the connecting
element 18, the the tunnel. Each ring comprises a number of       recess 23
has a deeper portion 24. arcuate segments, five in the particular example
The segment 1 Oc comprises a main part 25 shown. The ring  10  comprises
the five  10   formed of cementitious material and two bodies segments 1Oa
to  1Oe, which form an almost       formed of steel, each. of these bodies
are being complete annulus, and a key block 13 disposed    partly embedded
in the cementitious material at the top of the lining between the segments
and partly projecting from an end face of the 1Od and 10e. The ring 11
similarly comprises     segment presented towards the segment 1Ob. five
arcuate segments and a key block, only    15    These bodies are identical
with each other and parts of the segments 1 la,1  b and 11c of this
accordingly only one of the bodies, identified by ring being shown.
the reference numeral 26, will be described. The The segments have flat end
surfaces which       body 26 defines a recess to receive the connect- lie
in radial planes of the lining. The segments  ing element 18. The other
body defines a recess also have flat side surfaces which lie in planes   20
to receive the connecting element 19. perpendicular to a longitudinal axis
12 of the      As viewed in Figure 4, that is in cross section lining.
Ideally, the end surfaces and side        in a plane which is perpendicular
to the longi- surfaces of the segments are in full face-to-face  tudinal
axis of the lining, the body 26 is approxi- contact with those of adjacent
segments. In       mately U-shaped having a flat base 28, a- practice, when
the segments are assembled to-   25   shorter limb 29- which is undercut
and includes gether, there is often a certain amount of        with the
base an acute angle, and a longer limb misalignment. For example, abutting
end          30 which is perpendicular to the base. The body surfaces of
two adjacent segments may overlap     also includes two rods rigidly
secured to the with each other only partly.                      base 28
and extending therefrom in a direction In the particular example
illustrated, each   30    away from the recess defined by the body. segment
of the ring 10 is arranged alongside.    These rods and the base itself are
embedded in only one segment of the ring 11 so that the end     the
cementitious part 25 of the segment with surfaces of that segment of the
ring 10 are       the limbs 29 and 30 projecting from the end adjacent to
the end surfaces of the correspond-   face of the cementitious part. ing
segment of the ring 11. Each segment is  35     For clamping the connecting
element 18 in connected to all of the four adjacent segments.   the recess
defined by the body 26, there is pro- Thus, the segment 1 Ob is connected
to the seg-   vided a clamping element in the form of a grub ments 1Oa and
lOc, to the segment 1 lb and        screw  31 which extends through a screw
also to a segment of a further ring, when such    threaded bore formed in
the limb 30 into the ring is assembled at the side of the ring 10   40
recess defined by the body 26. The clamping remote from the ring 11. For
connecting the       element can be screwed towards and away segment 1 Ob
to the segment 1 lb  there is pro-   from the limb 29. Prior to assembly of
the seg- vided a single connecting element (not shown).    ments with one
another, the screw 31  is posi- A corresponding' single connecting element
is     tioned with its tip just penetrating into the provided for
connecting the segment 1 Ob to the   45   recess. corresponding segment of
the other adjacent         The dimension of the body 26 which extends ring.
For connecting the segment lOb to the       parallel to the axis-1 2 of the
lining is no greater segment 1 Oc there are provided two connect-      than
one-third of the corresponding dimension ing elements 18 and 19
respectively and a         of the recess 23. Accordingly, it is possible to
further two connecting elements 20 and 21 are  50    place the segment 10c
on the segment 10b provided for connecting the segment 1 Ob to the   with
the segment 1 Oc spaced somewhat from 10a. All of the connecting elements
have the      the segment 11 c whilst the segment 1 Ob is in same form,
that is a bar having a dove-tail cross  contact with the segment 11 b. The
connecting section. All of the connecting elements are       element 18 can
be inserted into the recess arranged in the same manner and therefore the
55    defined by the body 26 and the connecting arrangement of the
connecting element 18 only     element 19 can be inserted into the
correspond- will be described.                                ing recess
and the bodies then moved across The connecting element 18 is formed of
steel   these recesses until the segment 1 Oc engages and is rigidly
secured to a pair of rods 22 which  the segment tic. In this way, a
connecting extend  from the smaller face of the connecting   60   element
on the segment 10c is inserted into a element and are perpendicular
thereto. Each of    recess presented by the segment 1 c. Each of the
segments of the lining is formed mainly of    the three connecting elements
can then be cementitious material and the rods 22 are         clamped in
the corresponding recess by opera- embedded in the cementitious material of
the      tion of the appropriate grub screw. It will be segment 1Ob to
anchor the connecting element   65   seen that the limb 30 of the body 26
is disposed 3    



5                 0011627                       6 within the deeper portion
24 of the recess In the  element 117 is fully inserted into the recess
segment 1 Ob and that although the grub screw    122, there is freedom for
limited relative move- is spaced radially outwardly somewhat from the'
ment of the connecting element and segment internal surface of the lining,
the grub screw is  11 Ob both in a direction towards and away from
accessible to be driven by a suitable tool.   5   the axis of the rings and
in a direction around Tightening of the grub screw  drives the         that
axis, these directions being substantially connecting element 18 against
the undercut       perpendicular to the direction of relative move- limb 29
so that the connecting element cannot    ment during insertion of the
element 117 into subsequently move out of its recess in the body  the
recess 122 and also substantially per- 26.
10   pendicular to each other. Within the recess 122 If some degree of
freedom for limited move-   there is disposed a clamping element in the
ment of adjacent segments is required, the grub  form of a socket screw 123
for clamping the screws may be tightened sufficiently to prevent
connecting element 117 against a radially the connecting elements being
withdrawn from     outermost wall of the recess. A screw threaded their
respective recesses but not so tightly as to  is   shank of the screw 123
is in threaded engage- prevent all relative movement of each connect-
ment with a retaining plate 124 also disposed ing element and the body in
which it is received.  within the recess 122 and lying against  a The
lining illustrated in Figures 6, 7 and 8  radially  outwardly facing wall
thereof. A head of also comprises a plurality of rings, each having  the
screw 123 is disposed within a cylindrical five arcuate segments and a key
block. Parts of  20   branch 125 of the recess, which branch this lining
which correspond to parts of the     emerges at the radially inwardly
facing surface. lining hereinbefore described with reference to  of the
segment 1 1 Ob. Figures 1 to 5 are indicated in Figures 6 to 8 by  The
screw 123 can be driven towards the like reference numerals with the prefix
1 and the  connecting element 117 by means of a suitable preceding
description is deemed to apply except  25   tool inserted into the branch
125 from the. for the differences hereinafter mentioned.',    interior of
the ring 110 and engaged with the The connecting elements of the lining
illus-  head 'of the screw. It will be noted that the trated in Figures 6
to 8, two of which are indi-  branch 125 presents a relatively small
aperture cated by the reference numerals 117 and 118,   - at the interior
of the ring 110 and' this aperture all have the form of a rectangular plate
having a   30  can readily be plugged after assembly of the length
approximately three times its width. As  lining. In the  assembled lining,
the screw 123 seen in Figures 6 and 7, a part of the element   holds the
connecting  element .117 against the 117 is disposed in a recess in the
segment    ' radially outermost wall of the recess 122. It will 11 lb and
a' further part of the Connecting     be noted that the face of this wall
is inclined to element which projects from the segment 11 lb   3s   the
axis of the rings 110 and 1 1  in such a is received in a recess 122 in the
segment       manner' that. the element cannot be withdrawn 11 Ob. The
recess in the segment 111 b has a   from the socket 122 by relative
movement of size and shape such that the connecting         the element and
segment 110b in the axial element is a close sliding fit in the recess. The
direction. Relative movement of the connecting element can be inserted into
the recess by hand   40   element and segment 11 Ob in a tangential
pressure but, once fully inserted is constrained  direction is inhibited by
friction between the against movement relative to the segment 111 b
element 117 on the one hand and the clamp- other than withdrawal from the
recess in a       ing screw 123 and wall of the recess 122 on direction
along the length of the element. As   the other hand. can be seen from
Figures 6 and 7, when the   45    The connecting elements 118 and 119 are
element 117 is disposed in its recess in the    arranged in a similar
manner to the connecting segment 111 b the element is inclined to the
element 117. The elements 118 and 119 are adjacent side surface 116 of the
segment at an  each received partly in a respective recess in the acute
angle in each of two directions. Thus, the  segment 1 10c and these
recesses are both connecting element is inclined to the axis of the   50
inclined at an acute angle to the tangent to the rings 110 and 111 in such
a manner that the     ring 110 at the end surface 115 of the  segment
projecting part of the element lies further from  11 Ob. Thus, as shown in
Figure 8, those parts of that axis than does the part of the element
the elements 118 and 119 which project from received in the recess of
segment 11 lb. Also,  the segment 1 10c lie further from the axis of the
projecting part of the element 117 is spaced   55   the rings 110 and 111
than do the parts further from the segment 11 Oc than the part of  received
in the segment 11 Oc. The elements the element received in the segment 111
b is    118 and 119 are also inclined to the tangent in spaced from the
segment 111 c. It will be under-  directions along the lining so that the
projecting stood that this inclination of the element 117  parts of the
elements 118 and 119 are spaced and its recess in the segment 111 b
prevents the   so   further from each other than are those parts of element
being withdrawn from that recess by     the elements which are received in
the segment movement in a direction parallel to the axis of  11 Oc. Neither
of these connecting elements can the rings 110 and 111.
be withdrawn from its respective recess in the The recess 122 has a size
and shape such      segment 11 Oc by relative movement along the that, when
the corresponding part of the   66  * adjacent tangent. Those parts of the
element    



7                   0011627 118 and 119 which project from the segment
the connecting elements received therein are 110c are received in
respective recesses 126 '   '  clamped in the corresponding recesses. This
and 127 which are sufficiently large to provide   tends to displace the
segment 110a in a for limited movement of the segment 11 Ob
direction towards the axis of the rings. The relative to the elements 118
and 119 after   5    plates 124 are tapered in a direction towards these
elements have been received in the          the open mouth of the
corresponding recesses recesses 126 and 127. In the recesses 126 and     so
that these plates do not obstruct entry of the 127  there are provided
clamping screws similar   connecting elements into the recesses. to the
clamping screw 123. These clamping           For connecting the segment
110b to the screws also are accessible from the inside of the   10
segment 111 b and each other segment of the ring 110 and can  be driven, by
means of        ring 1 1   to the ring 111, there may be provided suitable
tool, in a generally outward direction to    connecting element clamp the
elements 118 and  119 against           ments 1 1.8 and 119, instead-of the
single radially outermost walls of the recesses 126       ment 117. and 127
respectively.                       15 The connecting elements 120 and 121
are           In both examples of lining hereinbefore arranged in the same
manner as the elements       described, the recesses in which the connect-
118 and 119, with the exception that the         ing elements are received
with substantial elements 120 and 121 are received in recesses    clearance
are preferably sufficiently large to in the segment 110b within which they
are a   20   enable the connecting elements to enter the close sliding fit.
Those parts of the elements   recesses when there is misalignment between
120 and 121 which project from the segment        the corresponding
segments of an amount up to 110b are received in and clamped in some-
the corresponding dimension of the connecting what larger recesses formed
in the segment        element concerned. Thus, the misalignment in 110 ..
The connecting element  at the side   25   the direction of the thickness
of a connecting' surface 116 of the segment 110b which is          element
may be equal to that thickness and the remote from the segment 11-lb is
arranged in      misalignment in a direction of the width of a the same
manner as is the element 117, with       connecting element-may be as great
as that the exception that this further element is        width. received
in a recess in the segment 11 Ob within  3o  The relative sizes of the
connecting elements which it is a close sliding fit.        -         and
recesses in which they are received are pre- -  The segments of the lining
illustrated in       ferably such that it is possible to assemble the
Figures 6 to 8 are formed of concrete by a        segments and connecting
elements to form the .      casting process, suitable cores being provided
in  lining whilst adjacent segments are out of exact the mould to form the
recesses for receiving the-  3  alignment by a distance exceeding  1/240 of
the connecting elements. The clamping screws 123      inside diameter of
the lining and more pre- and associated plates 124 are 'fitted in the
ferably exceeding 1/120 of the inside diameter larger recesses
subsequently. This may be done    of the lining. The relative sizes of the
connect- either before or after transportation of the seg-  ing elements
and recesses may be such that it is ments to the site at which -they are to
be used.  40    possible to  assemble  the   segments and The connecting
elements are not fitted into       connecting elements to form the lining
whilst recesses in the segments until the latter have    adjacent segments
are out of exact alignment been assembled in position in the tunnel This
by a distance up to 10 mm. avoids the risk of damage being caused to the
connecting elements during transport of the   45    Assembly of the lining
is facilitated by the segments and movement of the segments into
tolerance of the arrangement to misalignment the required positions in the
tunnel.             at the stage when segments  are positioned A segment,
for example the segment 11 Ob is     adjacent to each other. After 'the
connecting prepared to receive a further segment adjacent    elements have
been received in their respective to one of its ends, for example the
segment   50   recesses, the clamping means are tightened and 11 Oa by
placing two connecting elements in the   the relative positions of the
segments are recesses at the appropriate end surface of the    adjusted as
necessary to reduce the degree of segment 11 Ob. The segment 11 Oa is then
fitted   misalignment to an acceptable level. During over the projecting
parts of the connecting       such adjustment, the connecting elements
elements so that these are received in the   55   contribute to the
stability of the structure by appropriate recesses. It will be noted that
exact  substantially eliminating the risk of excessive alignment of the
segment 11 Oa with the seg-      relative movement of adjacent segments.
ment 110b is not necessary, owing to the rela-      After the segments have
been properly tively large size of the recesses in which the    aligned and
the clamping means tightened, projecting parts of the connecting elements
are   60   grout is applied to the exterior of the lining to fill received.
A part of a connecting element which    any gap between the lining and the
periphery of projects from the ring 111 is received in a       the tunnel
and grout is also applied internally to recess in a side face of the
segment 11 Oa again  fill at least parts of the recesses adjacent to the
with a substantial clearance. After the segment   internal face of the
lining and provide a smooth 11 Oa has been placed in position, the parts of
65   internal surface on the lining. 5 -  



9                  0011627                      10 Claims
segment against a boundary of the recess after the connecting element of
the further segment 1. A method of lining a tunnel with curved     has been
introduced into the recess, whereby . segments, a plurality of which are
assembled      the relative position of adjacent segments can together to
form a lining (10, 1 1), wherein there    5    be adjusted by means of the
clamping element is provided on a first segment adjacent to one   to
establish contact between said boundary of boundary thereof a connecting
element (18),      the recess and a connecting element of the there is
defined in a second segment- adjacent to  further segment. one boundary
thereof a recess, one of said          6. A segment according to Claim 5
further segments is incorporated in the lining, the other   10
characterised in that the segment is formed of said segments is moved into
proximity with    mainly of cementitious material and includes a the
segment incorporated in the lining so that   non-cementitious body (26)
anchored in the said connecting element (18) enters said recess,
cementitious material and defining said recess. characterised in that the
relative position of said segments is adjusted in a direction transverse to
15   Patentanspruche an axis of the lining after the connecting element
(18) has been introduced into the           1. Verfahren zum Auskleiden
eines Tunnels recess and the connecting element (18) is        mit
gebogenen Segmenten, sine Vielzahl derer clamped against a boundary of the
recess by      zur Bildung einer Auskleidung (10, 11) zusam- means of a
clamping element (31) which Is  20   mengesetzt wird, wobel an einem ersten
Seg- * moved relative to the second segment  whereby   .    ment .
benachbart seiner Begrenzung, sin the final relative position of said
segments is  Verbindungselement (18) ausgebildet  st, und. in determined,
in part, by engagement of the        einemr  zweiten 'Segment; benachbart
seiner connecting element with said boundary of the     Begrenzung, eine
Ausnehmung ausgebildet ist, recess.                                    25
wobel eines der Segmente in- die Auskleldung 2. A method according to Claim
1 wherein       eingeffugt ist, wahrend des zweite in die Nahe - the
clamping element (31) displaces the          des in die Auskleidung
eingefugten Segments connecting element (18) in a direction away
bewegt wird, so da[err] das Verbindungselement from the longitudinal axis (
12) of the lining.  (18) in die Ausnehmung. eintritt, dadurch 3. A method
according to Claim 1 or-Claim 2 . 30   gekennzeichnet, da[err] die Lag[err]
der Segments further characterised in that the clamping       zueinander in
einer Richtung senkrecht zur element (31) drives the connecting . element.
Auskleidungsachse ausgerichtet wird, nachdem (.18) against an undercut
boundary of the        das Verbindungselement (18) in die Ausneh- recess.
nung  eingefuhrt  worden- ist  und  das 4. A method according to any
preceding   35   Verbindungselement (18) gegen einen Rand der claim
wherein, after said connecting. element    Ausnehmung mittels eines
Klammerelementes (18) has entered said recess, but before the     (31),
welches relativ zum zweiten Segment connecting element is. clamped against
said      bewegt wird, geklammert ist, wodurch -die boundary, said other of
the segments (10b) is    relative Endlage der Segments zueinander teil-
moved up to a third segment (11 b) so  that a   40   wise durch den
Eingriff des Verbindungs- further connecting element on one of said other
elementes mit dem  Rand der Ausnehmung and -third segments enters a
corresponding       bestimmt ist. recess and wherein the further connecting
2. Verfahren nach Anspruch 1, wobei des element is clamped against a
boundary of its     Klammerelement  (31)   das  Verbindungs- recess by
movement of a corresponding clamp-   45   element (18) in einer von der
LAngsachse (12) ing element in its recess.                       der
Auskleidung wegffuhrenden Richtung ver- 5. A curved segment for use in the
construc-  schiebt. . tion of a tunnel lining (10, 11) by assembling     3.
Verfahren nach Anspruch 1 oder 2, ferner together a plurality of segments
(10 Oa, b, c, d, e;   dadurch gekennzeichnet, da[err] das Klammer- 1 I a,
b, c, d, e), the segment defining a recess   50   element (31) das
Verbindurigselement  (18) which faces towards an adjacent segment in
gegen einen eingekerbten Randbereich der Aus- use, the segment having a
connecting element     nehmung schiebt. (18) which projects in a manner to
enable the      4.  Verfahren  nach  irgendeinem   der connecting element
to enter the recess of an     vorangehenden Ansprilche, wobei dann, nach-
identical segment when the two segments are   55   dem das
Verbindungselement (18) in die Aus- juxtaposed, characterised in that the
size of the  nehmung eingetreten  ist, aber bevor das recess relative to
the size of the connecting   Verbindungselement (18) gegen den Rand-
element is such that limited but significant     bereich  geklammert ist,
das  andere  der variations in the relative position of adjacent  Segments
(10b) zu einem  dritten Segment segments during lining of the tunnel do not
60   derart angehoben wird, so da[err] sin weiteres prevent the
introduction of the connecting      Verbindungselement an einem der anderen
und- element of one segment into the recess of an    dritten Segmente in
sine entsprechende Aus- adjacent segment, the segment having a
nehmung eintritt und wobei das weitere clamping  element (31) for clamping
the         Verbindungselement gegen einen Randbereich connecting element
of a further identical   65  seiner Ausnehmung durch Bewegung eines ent- 6 



11               0011627                       12 sprechenden
Klammerelements in seiner Aus-        limite du logement par un 6e6ment de
serrage nehmung geklammert wird.                          (31) qui est
d6place par rapport au second seg- 5. Gebogenes Segment zur Verwendung bei
ment, par suite de quoi la position relative finale der Konstruktion einer
Tunnelauskleidung (10,     desdits segments est d6termin6e, en partie, par
11) durch Zusammenfugen einer Vielzahl von    5    engagement de l'616ment
de liaison avec ladite Segmenten (10a; 10b, 10c, 10d, l0e; l1e,
limite du logement. 1 1 b, I 1 c, I 1 d, 1 1 e), wobei das Segment sine  2.
Proc6d6 selon la revendication 1, carac- Ausnehmung besitzt, die gegen eine
benach-        t6rise en ce quo l'ie6ment de serrage (31) bartes,
eingesetztes Segment gerichtet ist,       deplace l'el6ment de liaison 118)
dans une wobei des Segment ein Verbindungselement   10   direction a
l'oppos6 de l'axe longitudinal { 12) du (18), walches derart vorsteht, daB
es dem         revOtement. Verbindungselement des Eintreten in die Aus-
3. Procedd selon la revendication 1 ou 2, *        nehmung sines
identischen Segmentes dann           caracterise en outre en ce qua
l'6elment de -         erlaubt, wenn beide Segmente einander gegen-
serrage (31) entratne l'el6ment de liaison (18) uberliegen, besitzt,
dadurch gekennzeichnet,  15   contra une limite en creux du logement. *
daB die Gr6oe der Ausnehmung relativ zur             4. Proc6d6 selon lune
quelconque des Gr8Be des Verbindungselementes derart !st, dag
-revendications pr6c6dentes, caracterise en ce begrenzte, aber signifikante
Variationen in der   quo, apres qua ledit element de liaison (18) sit
relativen Lage. benachbarter Segments wahrend     entr6 dans ledit
logement, mais avant que l'e16- des Auskleidens des Tunnels nicht das Ein-
20    ment de liaison soit serre contra ladite limite, fOhren  des
Verbindungselementis  . in  die      ledit autre des segments lO1b) est
d6place Ausnehmung eines benachbarten Segments            jusqu'a un
troisieme segment (11 b), de sort verhindern, wobei das Segment ean
Klammer-        qu'un autre 6le6rent: de liaison sur l'un dudit element
(31)  zum   Anklammem. des               autre at troisiAme segment entre
dans un loge- Verbindungselements aines weiteren identi-  25    ment
correspondent, I'autre el6ment de liaison schen Segmentes gegen einen
Randbereich der       etant serre contre un limita de son logement par
Ausnehmung, nachdem   das  Verbindungs-           le deplacement d'un
el6ment de serrage element des weiteren Segments in die Ausneh-
correspondant dans son logement. mung eingefuhrt worden ist, besitzt,
wodurch         5. Segment lncurve destine a. etre utilis6 die .,relative
Lags benachbarter Segment.   30.  dans la construction d'un garnissage de
galerie - :mittels des Klammerelementes . zum  Herbil-      (110, 1 1) en
assemblant ensemble plusleurs seg- fuhron ines Kontaktes zwischen dem
Randbe- .      ments. (1 Oa, b, c, d, e; 11 a, b, c, d, a), li :
reich der Asnehmung und einem Verbindungs-        segment d6finissant un
logement qui fait face a element des weiteren Segments eingestelit       .
un segment voisin en -utilisation, le segment. werden kann.
35    ayant un 6lement de liaison (18). qui fait saillie 6. Segment nach
Anspruch 5, ferner-dadurch      de tnaniere A permettre A l'6l6ment de
liaison gekennzeichnet, . daB  das Segment haupt-         dentrer dans le
logement d'un: segment sichlich aus zementartigem Material geformt ist
identique quand les deux segments sont juxta- und einen
nicht-zementartigen, in zementar-  **   poses, caract~ris6 en ce que lea
dimensions du. tigen  Material verankerten  und  die Aus-  40   logement
par rapport aux dimensions de l'616- nehmung bestimmenden  Korper (26) ein-
ment de liaison sont telles qua des-variations schlieBt.
limitees mais significatives dans la position rela- tive di segments
adjacents pendant le garnis- Revendications         .
sage du tunnel n'empechent pas.l'introduction 45    de l'l6ment de liaison
d'un segment dans le 1. Procedi de garnissage d'une galerie par
logement d'un segment adjacent, Is segment des segments courbes dont
plusleurs sont          ayant un 6l6ment de serrage (31) pour serrer
assembles pour former un revetement (10, 1 1),    '6l6ment de  liaison .
d'un  autre segment selon lequel est pr6vu, sur un premier segment
identique contre une limite du logeffent apres adjacent A une limite de
celui-ci, un 6l6ment de   50   quo l'6l6ment de liaison du segment supple-
liaison (18), est pr6vu ur logement dans un       mentaire ait ete
introduit dans le logement, second segment adjacent A une limite de celui-
grace A quoi la position relative de segments ci, l'un desdits segments
etant incorpor6 dans le  adjacents peut etre reglee au moyen de l'6le-
revAtement, tandis qua l'autre est deplac6 A      ment de serrage pour
etablir un contact entre proximite du segment incorpore dans le rev~te-
55   ladite limita du logement et un el6ment de ment, de sorte qua ledite
el6ment de liaison      liaison du segment supplementaire. (1 8) penetre
dans ledit logement, caract6rise en   6. Segment selon la revendication 5,
carac- ce que la position relative desdits segments est  .  terise en outre
en ce qu'il est constitue ajust6e dans une direction transversale A un axe
principalement d'un mat6riau cementeux et du revitement apres qua l'el6ment
de liaison   60   comporte un corps non c~menteux (26) ancre (18) ait 8te
introduit dans le logement, et qua   dans le mat6riau c6menteux et
definissant ledit 1'6l1ment de liaison (18) ait ete serre contre une
logement.    


