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1 SPECIFICATION                                  other segment is disposed
in the recess. The segment is preferably formed mainly of Tunnel lining,
segment therefore and           cementitious material and preferably
includes method of lining a tunnel                      a non-cementitious
body anchored in the ce- 5                                             70
mentitious material and defining the recess. Description of invention:
The connecting element also is preferably This invention relates to a
tunnel lining com-  formed of non-cementitious material, may be prising. a
plurality of arcuate segments, a    anchored in the cementitious material
of the number of which are assembled end-to-end to    segment and lie in a
further recess defined by 10 form a ring which constitutes a part of the
75 the cementitious material of the segment, the length of a tunnel lining,
each segment sub-   further recess being larger than the recess tending at
a longitudinal axis of the lining a  defined by the non-cementitious body.
With respective angle less than [err]. The inven-    this arrangement, that
part of the non-cemen- tion relates toa method of lining a tunnel
titious body which defins the smaller recess 15 with pre-formed segments
and to a segment   80 can be inserted into the larger recess of an for use
in the lining.                         adjacent segment to introduce the
connecting It is a common procedure, when boring a      element of that
adjacent segment into the tunnel through ground which is not consti-
smaller recess. tuted by rock, to line the tunnel as it is bored  According
to a second aspect of the inven- 20 with pre-formed concrete segments. A
number   85 tion, there is provided a method of lining a of segments are
assembled end-to-end to form  tunnel with curved segments, a plurality of a
complete, or a substantially complete annu-  which are assembled together
to form a lin- lus. A key block may be interposed between     ing, wherein
there is provided on a first seg- two adjacent segments of the ring. The
num-    ment adjacent to one boundary thereof a 25 ber of segments provided
in a ring depends  90 connecting element, there is defined in a upon the
diameter of the lining and is typi-  second segment adjacent to one
boundary cally five.                                    thereof a recess, a
clamping element is associ- Any gap which is present between the
ated with the recess, one of said segments is exterior of the tunnel lining
and the surface of  incorporated in the lining, the other of said 30 the
ground exposed by the boring operation is   95 segments is moved into
proximity with the usually filled with a settable composition re-  segment
incorporated in the lining so that said ferred to in the, art as grout.
When set, the   connecting element enters said recess, the grout
contributes significantly to the stability  clamping element is tightened
onto the con- of the structure. However, it is necessary to  necting
element sufficiently to prevent the 35 ensure that relative movement of the
assem-    100 connecting element being withdrawn from the bled segments
does not occur before the        recess in a direction circumferentially of
the grout has set. Thus, it is usual to provide    lining and then the
relative position of said fastening elements for fastening adjacent seg-
segments is adjusted. ments to each other.                             Two
examples of tunnel lining incorporating 40   One difficulty which arises in
the use of  105 segments in accordance with the invention fastening
elements for fastening adjacent seg-  and produced by a method in
accordance with ments to each other is that exact alignment of  the
invention will now be described, with adjacent segments with each other is
often    reference to the accompanying drawings, impracticable. A number of
arrangements        wherein:- 45 have been proposed for fastening adjacent
1 10   Figure 1 shows a tranverse cross-section of segments together but
these previous pro-      a first example of lining in accordance with
posals suffer from various disadvantages. One  the invention, object of the
present invention is the provision  Figure 2 shows a cross section on the
line of improved means for fastening together ad-   [err] of Fig. 1, 50
jacent segments in a tunnel lining.     11 5  Figure 3 shows on an enlarged
scale certain According to a first aspect of the invention,  parts shown in
Fig. 2, there is provided a segment for assembly with    Figure 4 shows a
cross section on the line further segments in a tunnel lining, the seg-
IV-IV of Fig. 3, ment having a connecting element and a           Figure 5
shows a cross section on the line 55 recess for receiving the connecting
element of  1 20 V-V of Fig. 3, an identical segment when the two segments
Figure 6 is a view similar to Fig. 2 of the are assembled together, wherein
the recess     second example of lining, has a undercut boundary which,
when the          Figure 7 shows on an enlarged scale a segment is
incorporated in a lining, faces     fragmentary cross section on the line
VII-VII 60 generally towards the axis of the lining, and  125 of Fig. 6,
and 



wherein the segment further comprises a          Figure 8 shows on the
scale of Fig. 7 a clamping element which is movable across the
fragmentary cross section on the line VIII-VIII recess towards said
boundary to engage and     of Fig. 6. retain a connecting element of
another seg-      The lining illustrated in Figs. 1 to 5 of the 65 ment
when the connecting element of the    130 accompanying drawings comprises a
plurality    GB2036139B       2 of rings, for example the rings 10 and 11,
extending completely across the end face of which are identical with one
another and are  the segment from the internal surface of the arranged in
mutually abutting relation along  lining to the external surface thereof.
Between the length of the tunnel. Each ring comprises  the internal surface
of the lining and the 5 a number of arcuate segments, five in the  70
connecting element 18, the recess 23 has a particular example shown. The
ring 10 com-  deeper portion 24. prises the five segments 1 Oa to 1 Oe,
which   The segment 1 Oc comprises a main part 25 form an almost complete
annulus, and a key   formed of cementitious material and two block 13
disposed at the top of the lining   bodies formed of steel, each of these
bodies 1 0 between the segments 1 Od and i Oe. The ring   75 being partly
embedded in the cementitious 11 similarly comprises five arcuate segments
material and partly projecting from an end and a key block, only parts of
the segments  face of the segment presented towards the 1 1 a, 1 1 b and 1
1 c of this ring being shown.  segment 1 Ob. These bodies are identical
with The segments have flat end surfaces which  each other and accordingly
only one of the 1 5 lie in radial planes of the lining. The segments   80
bodies, identified by the reference numeral also have flat side surfaces
which lie in planes  26, will be described. The body 26 defines a
perpendicular to a longitudinal axis 12 of the  recess to receive the
connecting element 18. lining. Ideally, the end surfaces and side sur-  The
other body defines a recess to receive the faces of the segments are in
full face-to-face  connecting element 19. 20 contact with those of adjacent
segments. In  85  As viewed in Fig. 4, that is in cross section practice,
when the segments are assembled    in a plane which is perpendicular to the
together, there is often a certain amount of  longitudinal axis of the
lining,' the body 26 is misalignment. For example, abutting end sur-
approximately U-shaped having a flat base faces of two adjacent segments
may overlap   28, a shorter limb 29 which is undercut and 25 with each
other only partly.               90 includes with the base an acute angle,
and a In the particular example illustrated, each  longer limb 30 which is
perpendicular to the segment of the ring 10 is arranged alongside  base.
The body also includes two rods rigidly only one segment of the ring 11 so
that the  secured to the base 28 and extending there- end surfaces of that
segment of the ring 10  from in a direction away from the recess 30 are
adjacent to the end surfaces of the corre-    95 defined by the body. These
rods and the base sponding segment of the ring 11. Each seg-   itself are
embedded in the cementitious part ment is connected to all of the four
adjacent  25 of the segment with the limbs 29 and 30 segments. Thus, the
segment 1 Ob is con-     projecting from the end face of the cementi-
nected to the segments 1 Oa and 10c, to the  tious part. The surface of the
limb 29 which 35 segment 11 b and also to a segment of a  100 forms a
boundary of the recess faces generally further ring, when such ring is
assembled at  towards the axis 12 of the lining. the side of the ring 10
remote from the ring   For clamping the connecting element 18 in 1 1 . For
connecting the segment 10b to the  the recess defined by the body 26, there
is segment 11 b, there is provided a single con-  provided a clamping
element in the form of a 40 necting element (not shown). A corresponding
105 grub screw 31 which extends through a screw single connecting element
is provided for con-  threaded bore formed in the limb 30 into the necting
the segment 1 Ob to the correspond-  recess defined by the body 26. The
clamping ing segment of the other adjacent ring. For  element can be
screwed towards and away connecting the segment 1 Ob to the segment   from
the limb 29. Prior to assembly of the 45 10cthere are provided two
connecting ele-    110 segments with one another, the screw 31 is ments 18
and 19 respectively and a further   positioned with its tip just
penetrating into the two connecting elements 20 and 21 are pro-   recess.
vided for connecting the segment 1 Ob to the   The dimension of the body 26
which ex- 1 Oa. All of the connecting elements have the  tends parallel to
the axis 12 of the lining is no 50 same form, that is a bar having a
dove-tail  115 greater than one-third of the corresponding cross section.
All of the connecting' elements  dimension of the recess 23. Accordingly,
it is are arranged in the same manner and there-   possible to place the
segment 10c on the 



fore the arrangement of the connecting ele-  segment 1 Ob with the segment
10c spaced ment 18 only will be described.              somewhat from the
segment 1 1 c whilst the 55   The connecting element 18 is formed of  120
segment 1 Ob is in contact with the segment steel and is rigidly secured to
a pair of rods  1 1 b. The connecting element 18 can be in- 22 which extend
from the smaller face of the  serted into the recess defined by the. body
26 connecting element and are perpendicular     and the connecting element
19 can be in- thereto. Each of the segments of the lining is  serted into
the corresponding recess and the 60 formed mainly of cementitious material
and  125 bodies then moved across these recesses until the rods 22 are
embedded in the cementitious  'the segment 1 Oc engages the segment 11 c.
material of the segment 1Ob to anchor the   In this way, a connecting
element on the connecting element thereto. The connecting   segment 1 Oc is
inserted into a recess pre- element is disposed in a recess formed in an
sented by the. segment 11 c. Each of the three 65 end face of the segment 1
Ob, this recess  130 connecting elements can then be clamped in    3
GB 2 036 139B     3 the corresponding recess by operation of the  spaced
further from the segment 11 Oc than appropriate grub screw. It will be seen
that  the part of the element received in the seg- the limb 30 of the body
26 is'-disposed within  ment 111 b is spaced from the segment 111 c the
deeper portion 24 of the recess in the   It will be understood that this
inclination of 5 segment 1 Ob and that although the grub    70 the element
117 and its recess in the seg- screw is spaced radially outwardly somewhat
ment 111 b prevents the element being with- from the internal surface of
the lining, the  drawn from that recess by movement in a grub screw is
accessible to be driven by a   direction parallel to the axis of the rings
110 suitable tool. Tightening of the grub screw,  and 111. 10 after it has
engaged the connecting element  75  The recess 122 has a size and shape
such drives the connecting element 18 against the  that, when the
corresponding part of the undercut limb 29 so that the connecting ele-
element 117 is fully inserted into the recess ment cannot subsequently move
out of its     122, there is freedom for limited relative recess in the
body 26.                       movement of the connecting element and 15
If some degree of freedom for limited move-   80 segment 11 Ob both in a
direction towards ment of adjacent segments is required, the   and away
from the axis of the rings and in a grub screws may be tightened
sufficiently to  direction around that axis, these directions prevent the
connecting elements being with-  being substantially perpendicular to the
direc- drawn from their respective recesses but not  tion of relative
movement during insertion of 20 so tightly as to prevent all relative
movement    85 the element 117 into the recess 122 and also of each
connecting element and the body in   substantially perpendicular to each
other. which it is received. The relative positions of  Within the recess
122 there is disposed a the segments can be adjusted after the grab
clamping element in the form of a socket screws have been operated to
retain connect-  screw 123 for clamping the connecting ele- 25 ing elements
in their recesses.            90 ment 117 against a radially outermost wall
of The lining illustrated in Figs. 6, 7 and 8  the recess. A screw threaded
shank of the also comprises a plurality of rings, each hav-  screw 123 is
in threaded engagement with a ing five arcuate segments and a key block.
retaining plate 124 also disposed within the Parts of this lining which
correspond to parts  recess 122 and lying against a radially out- 30 of the
lining hereinbefore described with refe-   95 wardly facing wall thereof. A
head of the rence to Figs. 1 to 5 are indicated in Figs. 6  screw 123 is
disposed within a cylindrical to 8 by like reference numerals with the
prefix  branch 125 of the recess, which branch 1 and the preceding
description is deemed to  emerges at the radially inwardly facing surface
apply except for the differences hereinafter  of the segment 110b. 35
mentioned.                                100  The screw 123 can be driven
towards the The connecting elements of the lining illus-  connecting
element 117 by means of a suit- trated in Figs. 6 to 8, two of which are
able tool inserted into the branch 125 from indicated by the reference
numberals 117 and  the interior of the ring 110 and engaged with 11 8, all
have the form of a rectangular plate  the head of the screw. It will be
noted that 40 having a length approximately three times its   105 the
branch 125 presents a relatively small width. As seen in Figs. 6 and 7, a
part of the  aperture at the interior of the ring 110 and element 11 7 is
disposed in a recess in the  this aperture can readily be plugged after
segment 111 b and a further part of the     assembly of the lining. In the
assembled lin- connecting element which projects from the   ing, the screw
123 holds the connecting 



45 segment 111 b is received in a recess 122 in   110 element 11 7 against
the radially outermost the segment 11 Ob. The recess in the segment  wall
of the recess 1 22. It will be noted that 1 11 b has a size and shape such
that the    the face of this wall is inclined to the axis of connecting
element is a close sliding fit in the  the rings 110 and 111 in such a
manner that recess The element can be inserted into the  the element cannot
be withdrawn from the 50 recess by hand pressure but, once fully in-  115
socket 122 by relative movement of the ele- serted' is constrained against
movement rela-  ment and segment 11 Ob in the axial direc- tive to the
segment 111 b other than with-   tion. Relative movement of the connecting
drawal from the recess in a direction along the.  element and segment 11 Ob
in a tangential length of the element. As can be seen from   direction is
inhibited by friction between the 55 Figs. 6 and 7, when the element 11 7
is   120 element 117 on the one hand and the clamp- disposed in its recess
in the segment 111 b  ing screw 123 and wall of the recess 122 on the
element is inclined to the adjacent side  the other hand. surface 116 of
the segment at an acute angle  The connecting elements 118 and 119 are in
each of two directions. Thus, the connect-  arranged in a similar manner to
the connect- 60 ing element is inclined to the axis of the rings  125 ing
element 11 7. The elements 118 and 119 110 and 111 in such a manner that
the        are each received partly in a respective recess projecting part
of the element lies further from  in the segment 11 Oc and these recesses
are that axis than does the part of the element  both inclined at an acute
angle to the tangent received in the recess of segment 111 b. Also,  to the
ring 110 at the end surface 115 of the 65 the projecting part of the
element 17 is  130 segment 110b. Thus, as shown in Fig. 8,    GB2036139B
4 those parts of the elements 118 and 119      cent to one of its ends, for
example the which project from the segment 11 Oc lie     segment 11 Ob by
placing two connecting further from the axis of the rings 110 and
elements in the recesses at the appropriate 111 than do the parts received
in the seg-   end surface of the segment 11 Oc. The seg- 5 ment 11Oc. The
elements 118 and 119 are    70 ment 110b is then fitted over the projecting
also inclined to the tangent in directions along  parts of the connecting
elements so that.these the lining so that the projecting parts of the  are
received in the appropriate recesses. It will elements and 119 are spaced
further from     be noted that exact alignment of the segment each other
than are those parts of the ele-  11 Ob with the segment 11 Oc is not
neces- 10 ments which are received in the segment    75 sary, owing to the
relatively large size of the 11 Oc. Neither of these connecting elements
recesses in which the projecting parts of the can be withdrawn from its
respective recess in  connecting elements are received. A part of a the
segment 11 Oc by relative movement       connecting element which projects
from the along the adjacent tangent. Those parts. of the  ring 111 is
introduced into a recess in a side 15 element 1 18 and 119 which project
from the    80 face of the segment 11 Ob again with a sub- segment 11 Oc
are received in respective re-  stantial clearance by moving the segment
cesses 126 and 127 which are sufficiently    11 Ob along the lining up to
the segment large to provide for limited movement of the  111 b. After the
segment 11 Ob has been segment 11 Ob relative to the elements 118   placed
in position, the parts of the connecting 20 and 11 9 after these elements
have been re-  85 elements received therein are clamped in the ceived in
the recesses 126 and 127. In the   corresponding recesses. This tends to
displace recesses 126 and 127, there are provided     the segment 110b in a
direction towards the clamping screws similar to the clamping screw  axis
of the rings. The plates 124 are tapered 123. These clamping screws also
are accessi-  in a direction towards the open mouth of the 25 ble from the
inside of the ring 110 and can  90 corresponding recesses so that these
plates do be driven, by means of a suitable tool, in a  not, obstruct entry
of the connecting elements generally outward direction to clamp the ele-
into the recesses. ments 118 and 119 against radially outer-      For
connecting the segment 11 Ob to the most walls of the recesses 126 and 127
segment 111 b and each other segment of the 30 respectively.
95 ring 110 to the ring 111, there may be The connecting elements 120 and
121 are    provided two connecting elements arranged arranged in the same
manner as the elements  as the elements 118 and 119, instead of the 118 and
119, with the exception that the     single element 11 7. elements 120 and
121 are received in re-       In both examples of lining hereinbefore de-
35 cesses in the segment 110b within which  100 scribed, the recesses in
which the connecting. they are a close sliding fit. Those parts of the
elements are received with substantial clear- 



elements 120 and 121 which project from      ance are preferably
sufficiently large to enable the segment 11 Ob are received in and
the connecting elements to enter the recesses clamped in somewhat larger
recesses formed   when there is misalignment between the cor- 40 in the
segment 1 1Oa. The connecting element  105 responding segments of an amount
up to the at the side surface 116 of the segment 110b  corresponding
dimension of the connecting which is remote from the segment 111 b is
element concerned. Thus, the misalignment in arranged in the same manner as
is the ele-   the direction of the thickness of a connecting ment 11 7,
with the exception that this further  element may be equal to that
thickness and 45 element is received in a recess in the segment  110 the
misalignment in a direction of the width of 11 Ob within which. it is a
close sliding fit.  a connecting element may be as great as that The
segments of the lining illustrated in  width. Figs. 6 to 8 are formed of
concrete by a      The relative sizes of the connecting ele- casting
process, suitable cores being provided  ments and recesses in which they
are received 50 in the mould to form the recesses for receiv-    115 are
preferably such that it is possible to as- ing the connecting elements. The
clamping    semble the segments and connecting ele- screws 123 and
associated plates 124 are   ments to form the lining whilst adjacent seg-
fitted in the larger recesses subsequently. This  ments are out of exact
alignment by a dis- may be done either before or after transporta-  tance
exceeding 1 /240 of the inside diameter 55 tion of the segments to the site
at which they   120 of the lining and more preferably exceeding are to be
used. The connecting elements are  1/120 of the inside diameter of the
lining. not fitted into recesses in the segments until  The relative sizes
of the connecting elements the latter have been assembled in position in
and recesses may be such that it is possible to -the tunnel. This avoids
the risk of damage  assemble the segments and connecting ele- 60 being
caused to the connecting elements dur-  125 ments to form the lining whilst
adjacent seg- ing transport of the segments and movement   ments are out of
exact alignment by a dis- of the segments into the required positions in
tance up to 10 mm. the tunnel.                                    Assembly
of the lining is facilitated by the A segment, for example the segment 11
Oc   tolerance of the arrangement to misalignment 65 is prepared to receive
a further segment adja-  130 at the stage when segments are positioned
.5
GB2036139B        5 adjacent to each other. After the connecting   the
lining, the other of said segments is elements have been received in their
respec-   moved -into proximity with the segment incor- tive recesses, the
clamping means are tight-   porated in the lining so that said connecting
ened and the relative positions of the seg-    element enters said recess,
the clamping ele- 5 ments are adjusted as necessary to reduce the   70 ment
is tightened onto the connecting ele- degree of misalignment to an
acceptable level.  ment sufficiently to prevent the connecting During such
adjustment, the connecting ele-    element being withdrawn from the recess
in a ments contribute to the stability of the struc-  direction
circumferentially of the lining and ture by substantially eliminating the
risk of  then the relative position of said segments is 10 excessive
relative movement of adjacent seg-    75 adjusted. ments.
7. A method according to claim 6 wherein After the segments have been
properly       the clamping element displaces the connect- aligned and the
clamping means tightened,     ing element in a direction away from the
grout is applied to the exterior of the lining to  longitudinal axis of the
lining, relative to said 15 fill any gap between the lining and the per-
80 second segment. phery of the tunnel and grout is also applied    8. A
method according to claim 7 wherein internally to fill at least parts of
the recesses  the clamping element drives the connecting adjacent to the
internal face of the lining and  element against an undercut boundary of
the provide a smooth internal surface on the lin-  recess. 20 ing.
85   9. A method according to anyone of claims 6, 7, and 8 wherein, after
the clamp- CLAIMS                                         ing element is
tightened onto the connecting 1. A segment for assembly with further
element sufficiently to prevent the connecting segments in a tunnel lining,
the segment      -element being withdrawn from the recess in a 25 having a
connecting element and a recess for    90 direction circumferentially of
the lining, said receiving the connecting element of an identi-  other of
the segments is moved along the cal segment when the two segments are as-
lining up to a third segment so that a further sembled together, wherein
the recess has a     connecting element on said other and third 



undercut boundary which, when the segment      segments enters a
corresponding recess and 30 is incorporated in a lining, faces generally
95 wherein said clamping element is subse- towards the axis of the lining,
and wherein    quently tightened further. the segment further comprises a
clamping         10. A segment according to claim 1 sub- element which is
movable across the recess    stantially as herein described with reference
to towards said boundary to engage and retain a   and as shown in Figs. 3,
4, and 5 of the 35 connecting element of another segment when   100
accompanying drawings or with reference to the connecting element of the
other segment    and as shown in Figs. 7 and 8 of the accom- is disposed in
the recess.                     panying drawings. 2. A segment according to
claim 1 which        11. A method of lining a tunnel substan- is formed
mainly of cementitious material and  tially as herein described with
reference to 40 wherein the recess is defined by a non-cemen-  105 and as
shown in the accompanying drawings. titious body anchored in the
cementitious ma- Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon) Ltd.-1982. 3. A segment according to claim 2 wher-
Published at The Patent Office, 25 Southampton Buildings, ein the
non-ceentitious body i approxi-     London WC2A 1AY, from which copies may
be obtained. 45 mately "u" shaped, having a base, a first limb presenting
the undercut boundary and a second limb carrying the clamping element, the
base and the limbs presenting respective boundary surfaces of said recess.
50   4. A segment according to claim 3 wher- ein the first limb is shorter
than the second limb. 5. A segment according to claim 3 or claim 4 wherein
the clamping element is a 55 screw engaged in a threaded bore formed in the
second limb. 6. A method of lining a tunnel with curved segments, a
plurality of which are assembled together to form a lining, wherein 60
there is provided on a first segment adjacent to one boundary thereof a
connecting ele- ment, there is defined in a second segment adjacent to one
boundary thereof a recess, a clamping element is associated with the re- 65
cess, one of said segments is incorporated in    5
GB2036139B        5 adjacent to each other. After the connecting   the
lining, the other of said segments is elements have been received in their
respec-    moved into proximity with the segment incor- tive recesses, the
clamping means are tight-    porated in the lining so that said connecting
ened and the relative positions of the seg-     element enters said recess,
the clamping ele- 5 ments are adjusted as necessary to reduce the    70
ment is tightened onto the connecting ele- degree of misalignment to an
acceptable level.  ment sufficiently to prevent the connecting During such
adjustment, the connecting ele-     element being withdrawn from the recess
in a ments contribute to the stability of the struc-  direction
circumferentially of the lining and ture by substantially eliminating the
risk of  then the relative position of said segments is 10 excessive
relative movement of adjacent seg-    75 adjusted. ments.
7. A method according to claim 6 wherein After the segments have been
properly         the clamping element displaces the connect- aligned and
the clamping means tightened,       ing element in a direction away from
the grout is applied to the exterior of the lining to  longitudinal axis of
the lining, relative to  said 1 5 fill any gap between the lining and the
peri-  80 second segment. phery of the tunnel and grout is also applied
8. A method according to claim 7 wherein internally to fill at least parts
of the recesses  the clamping element drives the connecting adjacent to the
internal face of the lining and  element against an undercut boundary of
the provide a smooth internal surface on the lin-   recess. 



20 ing.                                         85   9. A method according
to anyone of claims 6, 7, and 8 wherein, after the clamp- CLAIMS
ing element is tightened onto the connecting 1. A segment for assembly with
further        element sufficiently to prevent the connecting segments in a
tunnel lining, the segment       -element being withdrawn from the recess
in a 25 having a connecting element and a recess for    90 direction
circumferentially of the lining, said receiving the connecting element of
an identi-  other of the segments is moved along the cal segment when the
two segments are as-      lining up to a third segment so that a further
sembled together, wherein the recess has a      connecting element on said
other and third undercut boundary which, when the segment       segments
enters a corresponding recess and 30 is incorporated in a lining, faces
generally  95 wherein said clamping element is subse- towards the axis of
the lining, and wherein     quently tightened further. the segment further
comprises a clamping          10. A segment according to claim 1 sub-
element which is movable across the recess      stantially as herein
described with reference to towards said boundary to engage and retain a
and as shown in Figs. 3, 4, and 5 of the 35 connecting element of another
segment when   1 00 accompanying drawings or with reference to the
connecting element of the other segment     and as shown in Figs. 7 and 8
of the accom- is disposed in the recess.                      panying
drawings. 2. A segment according to claim 1 which         11. A method of
lining a tunnel substan- is formed mainly of cementitious material and
tially as herein described with reference to 40 wherein the recess is
defined by a non-cemen-  105 and as shown in the accompanying drawings.
titious body anchored in the cementitious ma-  Printed for Her Majesty's
Statonary Office terial.                                         by Burgess
& Son (Abingdon) Ltd.-1 982. 3. A segment according to claim 2 wher-
Published at The Patent Office. 25 Southampton Buildings. ein the
non-cementitious body is approxi-      London. WC2A lAY, from which copies
may be obtained. 45 mately 'u" shaped, having a base, a first limb
presenting the undercut boundary and a second limb carrying the clamping
element, the base and the limbs presenting respective boundary surfaces of
said recess. 50   4. A segment according to claim 3 wher- ein the first
limb is shorter than the second limb. 5. A segment according to claim 3 or
claim 4 wherein the clamping element is a 55 screw engaged in a threaded
bore formed in the second limb. 6. A method of lining a tunnel with curved
segments, a plurality of which are assembled together to form a lining,
wherein 60 there is provided on a first segment adjacent to one boundary
thereof a connecting ele- ment, there is defined in a second segment
adjacent to one boundary thereof a recess, a clamping element is associated
with the re- 65 cess, one of said segments is incorporated in    ERRATUM
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