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earth foundation to be stable in order to avoid subsequent deformations of
the stabilised earth The present invention relates to bridge abut-    mass;
otherwise such deformation could transmit ments, more particularly to
bridge abutments      destructive forces to the support means. The
constructed from stabilised earth.           5    footing will normally be
a conventional reinforced Conventional bridge abutments commonly
concrete slab. comprise a massive reinforced concrete pier          As
indicated above, it is important that the which carries all the bearing
reactions of the     beam Beat be as close to the front face of the bridge,
both in the vertical and the horizontal   abutment as possible in order to
keep the length direction. The approach to the deck of the bridge   to   of
the deck of the bridge to a minimium. Con- may be constructed from earth
which may be         sequently, the pillars for bearing the vertical load
stabilised in some way, but the earth mass is      will advantageously be
situated as close as poss- essentially independent of the concrete pier.
ible to the front face of the earth mass. The latter Bridge abutments may
also be constructed in       is provided with an earth retaining facing
which is which stabilised earth takes the vertical and hor-   is   normally
relatively thin and flexible and is not zontal load of the deck of the
bridge but this    intended to carry significant horizontal or vertical
requires a relatively massive beam seat resting on  loads. This facing may
thus be placed imme- the stabilised earth and the total length of the
diately in front of the vertical pillars and, indeed, deck of the bridge
has to be extended by about     may be substantially integral therewith.
one metre at each end.                       20     It will be noted that
the present form of con- This increases the cost of the bridge and when a
struction protects the pillars from buckling, thus stabilised earth
structure is offered as an altema-  permitting these to be of relatively
small cross- tive to a conventional reinforced concrete pier    section and
so comparatively flexible. Reinforce- construction, it is necessary to
redesign the whole  ments embedded in the earth mass effectively bridge
because of the increase in length. Such   25   retain the support means in
position (via the bridge abutments are described in my British      facing)
and this prevents buckling in the outward Patent No. 1,550,135.
direction while the earth mass itself prevents I have now found it possible
to construct stabil-  buckling in the inward direction. Lateral buckling
ised earth bridge abutments wherein the vertical  is prevented by the earth
mass between the load of the deck of the bridge is supported   30   pillars
and/or, where the pillars are integral with substantially independently of
the earth mass     the facing also by the stiffness of the facing in its
while the latter absorbs any horizontal forces.    plane. Consequently,
there is provided according to      The deck of the bridge will normally
rest on the invention a stabilised earth bridge abutment   bearing blocks
on the upper surface of the beam comprising a compacted earth mass
containing   35   seat which in general are precisely aligned with
horizontal reinforcing members therein to stabil-  the centre points of the
supporting pillars below. lse the earth mass by frictional Interaction
there-  In order to assist the separation of vertical and with, there being
provided, in contact with said   horizontal forces, the beam seat may in
some mass and close to or at a substantially vertical  cases be mounted
slidably on the tops of the surface thereof, a plurality of vertical
support   40   pillars, e.g. on sliding or roller bearings. In means which
bear the vertical load of the deck of  general, however, the beam seat will
be cast in the bridge while substantially all horizontal forces  situ so as
to be integral with the tops of the pillars. are absorbed by the stabilised
earth mass, said     The approach to the deck of the bridge will, of earth
mass carrrying an earth retaining facing on   course, be at the same level
as the upper surface the said vertical surface, comprising facing    45
of the deck, that is substantially higher than the elements to
substantially each of which is        tops of the pillars. Consequently, it
is desirable to attached at least one horizontal reinforcing        provide
an upper earth mass extending up to the member, characterised in that said
support          required level and having a vertical face imme- means
comprise a plurality of vertical pillars    diately behind the beam seat
and the end of the resting on a footing on a stable earth foundation,   50
deck seated thereon. An earth retaining panel will outward buckling of the
pillars being restrained   normally be provided on said vertical face. This
by said reinforcing members, and in that each of    may be a monolithic
wall or may be attached to said facing elements comprises a slab having
reinforcing members embedded in the earth edges adapted to cooperate with
the edges of      mass. Such a panel may, in fact, conveniently be adjacent
facing elements and at least some of   55   integral with the beam seat so
that the latter is which having at the rearward side thereof a tube
secured against outward movement and horizon- section (11) so that the
facing element cooperates  tal forces are absorbed by the reinforcing mem-
with similar elements in such a way that the said  bers. It is also
possible for the earth mass behind tube sections together constitute a
vertical tube  the panel to be stabilised for example by filled with
concrete to comprise the pillars which   60   cementation, rather than by
reinforcing elements. bear the deck of the bridge.                      In
order to prevent vertical forces, arising from In general, the pillars
carry a beam  seat      the passage of moving loads on the roadway
supporting the deck of the bridge. The pillars will  above, from  being
transmitted through the 



normally be of reinforced concrete. The provision  above mentioned panel to
the beam seat, and of independent load bearing means requires the   65
hence shifting the resultant of the vertical load out 2    3
EP 0113543 B1                      4 of centre, the deck of the bridge
advantageously    The vertical spaces for introduction of the pillars
overhangs the top of the panel. If this is not done,  are provided by
vertical hollow tubes of approp- however, it is possible to compensate for
such    riate dimensions situated on the rearward side of forces by placing
the bearing blocks supporting   the facing panels such that when the facing
is the bridge deck forward of the centre line of the    5    assembled,
these tube sections cooperate to pro- points of the pillars beneath the
seat.           vide a series of continuous pipes from the footing
Alternatively, it is possible to allow some inde-  to the top of the
facing. pendent movement of the beam seat and the          Thus, according
to a still further feature of the panel. In this case, the panel is placed
a short  invention we provide a facing unit for use in a distance behind
the beam seat and is attached to   10   bridge abutment as claimed in claim
I comprising reinforcing strips embedded in the upper earth    a slab
having edges adapted to cooperate with the mass.
edges of adjacent facing units and having means In the construction of the
bridge abutments     for attachment to horizontal reinforcing members
according to the invention, it is important that all  characterised in that
said slab has on the rearward deformations of the stabilised earth mass
arising   15   side a tube section so that in use the facing unit during
construction have taken place before the   maycooperatewith similarunits in
such awaythat pillars are positioned. Consequently, the abutment  the tube
sections thereof together constitute a is built in two distinct phases. In
the first phase, the  vertical tube adapted to receive concrete to pro-
earth mass is constructed in a conventional       vide the pillars which
bear the deck of the bridge. manner, (for example as in my United Kingdom
20  Such tube sections may be constructed of Patents Nos.
1,069,361,1,324,686 and/or 1,550,135  concrete integral with the concrete
of the facing except for provision of the footing for the pillars).  panels
or may be made from relatively thin tubes, Thus, the reinforcements and
facing elements,     for example of plastics sheeting, fibre-reinforced
which are normallyflexible or rigid plates or plates  cement etc., secured
to conventional facing which articulate with one another, are put into   25
panels. Such tubes may be tubular sections of position asthe layers of the
earth mass are laid one  material secured atintervalstothefacing panels or
above the other with compaction of the earth fill at  channel sections of
sheet material which are open each stage. Progressive acummulative deforma-
to the rear surface of the facing panels so that on tions of the earth mass
take place at this stage as  pouring in concrete, the resulting pillar will
be frictional forces are mobilised in the reinforce-   30   integral with
the facing. Another possibility is for ments to provide the desired stable
structure. At  the facing panels to be of box construction with
thisstage,tubularvertical spaces intheearth mass  pipes provided in the
interior. It may be advan- havetobeprovidedforsubsequent introduction of
tageous for the horizontal joints between the the pillars.
sections of pipe to be provided with interlocking or Once the earth mass
has been built up to its   35   threaded end portions. highest level, and
all the deformations created by  It may be advantageous for the vertical
pipes to the weight of the earth mass have occurred, then  be lined with a
compressible material such as felt since the foundation soil is stable, any
further  in order to absorb slight differential movements deformation will
be negligible. It is then possible,  between the stablised earth and the
pillars. in the second phase of construction, to introduce   40  The
horizontal joints between the tube sections the vertical pillars or other
support means into the  formed in the above way may be provided with
tubular vertical spaces which have been provided  flexible cover plates,
e.g. of thin sheet metal, for this purpose, without any need to allow for
plastics etc. to prevent loss of liquid from the relative movement of the
earth and the support    poured concrete. Where such tubes are so thin and
means.                                      45   flexible that they are
likely to be crushed during According to a further feature of the invention
construction of the stabilised earth mass, they may therefore, we provide a
method of constructing a  advantageously be filled with aggregate during
stabilised earth bridge abutment in which an earth  construction, thus
preventing crushing while mass is built up from successive layers of earth
avoiding premature stiffening of the facing. In this and reinforcing
elements and facing elements are   50   case, the concrete pillars may be
created by attached to the ends of the reinforcing elements to  injecting
grouting via a previously introduced provide a substantially vertical face
characterised  tube. The pillars may sometimes comprise a in thattubes are
provided closetosaidverticalface  mixture of aggregate and concrete or
even, for for subsequent introduction of concrete to provide  small
applications, compacted sand. pillars to carry the deck of the bridge, said
pillars   55    If the earth mass is built to the full roadway resting on a
footing on a stable earth foundation,  height before the pillars are
introduced, it is and after the earth mass has been built and
necessary to create an upper facing panel, as 



deformation of the earth mass due to its own      mentioned previously,
which retains the earth weight hastaken place, concrete is introduced into
immediately behind the intended positions of the said tubes to provide said
pillars.          60   beam seat and bridge deck. If, for reasons relating
In general, it is most convenient to introduce the  to the construction of
the bridge deck, it is not pillars by pouring concrete into the above-men-
possible to provide such an upper facing panel, it tioned vertical spaces
(for example by means of a  may be desirable to subject the abutment to a
plunger tube), advantageously after introduction  temporary overload on a
slope substantially up to of suitable metal reinforcements.           65
the level of the roadway, this overload being 3    5
EP0113543 B1                        6 partially removed when the
superstructure is       the pillars and extends rearwards to provide the
constructed. However, since the mass of earth       main body of the
abutment, the facing 5 being between the tops of the pillars and the
roadway is  secured to the ends of the reinforcement strips for relatively
thin, compared to the main mass of       example by bolting the latter to
steel tabs embed- stablised earth, it may not be necessary to provide    5
ded in the facing. The beam seat 3 is similarly an overload of the above
type, but simply to fill   attached to reinforcing strips 8. The deck 9 of
the earth to the required level after the bridge struc-  bridge-rests on
bearing blocks 10 which lie directly ture is complete.
above the centre lines of the pillars 2. The earth It is common practice to
provide in a bridge      mass lying abovethe level of the beam seat 3 is
not abutment, a transition paving slab adjacent to the    10   stabilised
by reinforcements and is filled up to and end of the deck of the bridge but
supported by the  in contact with the deck of the bridge. earth section of
the abutment. This allows for        Fig. 2 shows a conventional reinforced
concrete settlement of the earth due to instability of the   facing unit 5
provided on its rearward side with a foundation soil. Since abutments
according to the   hollow pipe section 11, also in reinforced concrete.
present invention will not normally be built on    15   Tabs 12 are
provided for attachment to reinforcing unstable soil foundations, such a
transition slab   strips. will never be strictly necessary since
deformation    Fig. 3 shows a facing unit similar to that of Fig. 2 of the
abutment after construction is negligible.   wherein the hollow interior of
the pipe section 11 is Nevertheless, in some cases a transition slab may
circular in cross-section. be provided. It is possible for one end of the
20  Fig. 4 shows a reinforced concrete facing unit transition slab to rest
on a shoulder or plate      carrying pipe sections 13 made of thin metal
sheet, provided on the end of the deck of the bridge, so   secured to the
facing slab by straps 14. that all vertical forces pass down centrally
through   Fig. 5 shows a reinforced concrete facing unit 5 the bearing
blocks. In this case, the transition slab  carrying a thin sheet metal
channel 15 secured to conveniently protects the top of any earth retain-
25   the rear side thereof via a gasket 16. ing panel behind the beam seat
from traffic loads.   In operation, the facing units 5 shown in Figs. 2-5
However, a gap may be left between the transition   may be assembled in
vertical edge-to-edge rela- slab and the deck of the bridge, covered by an
tionship so that the rearward pipe sections 11, 13 expanding roadway joint,
in which case, the         or 15 respectively, cooperate to form a vertical
transition slab may besupported atoneend bythe    30   pipe, the horizontal
joints between the sections of earth retaining panel; this requires as
stated      pipe being provided with substantially water tight above,
thatthe bearing blocks supporting the deck   joint covers. It may be
advantageous to line the of the bridge be forward of the contra line of the
pipe sections with a compressible material such as pillars.
felt A number of embodiments of the invention are   35   In the
construction shown in Fig. 6, the beam now described by way of illustration
only with      seat 3 is mounted on the pillars 2 secured to the reference
to the accompanying drawings in           facing units 5 attached to
reinforcing strips 8. A which:-
reinforced concrete retaining panel 17 is integral Fig. 1 shows a vertical
cross-section of a bridge  with the beam seat 3. Traditionally, such panels
abutment according to the invention,          40   are cast at the same
time as the beam seat. In Figs. 2-5 shove plan views of facing units pro-
practice, however, conventional facing units of the videdwith
pipesectionsforconstruction of pillars,   same type as facing units 5 (but
without rearward Fig. 5 shows a vertical cross-section of the upper
tube sections) may be provided with reinforcing part of a bridge abutment
according to the inven-  rods extending outwards from their faces and the
tion,                                         45   beam seat may then be
cast in contact with the Fig. 7 shows a vertical cross-section of the upper
assembled facing to produce an integral structure. part of a bridge
abutment having a transition slab,  It may be desirable to cast the beam
seat also in Fig. 8shows a  rtical cross-section of the upper  contact with
the tops of the pillars so as to be part of a bridge abutment having a
roadway joint    integral therewith. Further reinforcing strips 8 may but
no transition slab,                        so   be attached to the rear of
the panel 17 to stabilise Fig. 5 shows a vertical cross-section of the
upper   the earth mass at that level. Such strips may be 



part ofa bridge abutment having a roadway joint     attached to both the
upper and lower parts of the and a transition slab but without a sliding
bearing  panel 17 (as shown) or may be attached only in the beneath the
beam seat.                              lower part in the region of the
beam seat. The deck Figs. 10-12 show vertical cross-sections of fur-  55
9 of the bridge overhangs thetop of the panel 17so ther bridge abutments
according to the invention.   protecting it from vertical loads. The loads
trans- In the bridge abutment shown in Fig. 1, a         mitted to the
pillars 2 via bearing blocks 10 are foundation slab 1 carries a row of
parallel pillars 2,  centred as far as possible, subject to the effects of
there being a beam seat 3 resting on or integral    distortion of the
supporting earth mass and of the with the upper surface of each pillar2.
The pillars 2    60   small differences in levels between the pillars and
are secured by straps 6 to a facing comprising      the reinforcing strips
which balance out the hori- interlocking facing slabs 5 mounted
edge-to-edge.   zontal stresses. An earth mass 7, stabilised by layers of
steel strip  In the structure shown in Fig. 7, a transition slab
reinforcements 8 in accordance with British         18 is mounted on a
shoulder 19 of the deck 9, Patents Nos. 1,069,361 and 1,324,686, surrounds
65   thereby protecting the panel 17 from vertical loads 4    7
EP 0113543 B1                      8 and compensating for any differential
movement    one horizontal reinforcing member (8), charac- of the earth and
the deck of the bridge.          terised in that said support means
comprise a In the structure shown in Fig. 8, the panel 17 is  plurality of
vertical pillars (2) resting on a footing independent of the beam seat 3
and is separately  on a stable earth foundation, outward buckling of
supported by reinforcing strips. The beam 9    5    the pillars being
restrained by said reinforcing overhangs the panel 17 to protect it from
vertical  members (8), and in that each of said facing loads.
elements (5) comprises a slab having edges The structure shown in Fig. 9
has a transition  adapted to cooperate with the edges of adjacent slab 18
resting on a shoulder 20 of the earth    facing elements and at least some
of which retaining panel 17. Thus, vertical forces are trans-   10   having
at the rearward side thereof a tube section mitted to the panel 17 and
since this is integral  (11) so that the facing element cooperates with
with the beam seat 3, such forces tend to throw   similar elements in such
a way that the said tube the loading on the pillars 2 out of centre. In
this  sections together constitute a vertical tube filled design, the beam
seat 3 is integral with the tops of  with concrete to comprise the pillars
(2) which the pillars 2, so that the latter are under composite   15   bear
the deck of the bridge. bending stress and have to absorb the horizontal
2. An abutment as claimed in claim 1 in which forces from the beam. In
partial compensation,    the facing is integral with said pillars. however,
the bearing blocks 10 are moved for-       3. A facing unit for use in a
bridge abutment as ward from the centre line of the pillars. The
claimed in claim 1 comprising a slab having reinforcing members attached to
the beam seat   20   edges adapted to cooperate with the edges of then have
virtually no function other than        adjacent facing units and having
means for supporting the thrust of the earth.               attachment to
horizontal reinforcing members (8) The structure shown in Fig. 10 has a
retaining  characterised in that said slab has on the rear- panel 17
integral with the beam seat 3 as in Fig. 6.  ward side a tube section (11)
so that in use the However, the earth behind the retaining panel 17   25
facing unit may cooperate with similar units in is stabilised by means
other than reinforcement   such a way that the tube sections thereof
together strips, for example by cementation.               constitute a
vertical tube adapted to receive con- The structure shown in Fig. 11 has no
retaining  crete to provide the pillars (2) which bear the deck panel
behind the beam seat 3, but the beam 9 is   of the bridge. provided with an
extension 20 which lies behind   30  4. A unit as claimed in claim 3
constructed of the upper part of the beam seat 3, which is       reinforced
concrete. attached to reinforcing elements 8. However, it is  5. A method
of constructing a stabilised earth possible to continue the extension 20
lower, in   bridge abutment in which an earth mass (7) is which case there
are no reinforcing elements and  built up from successive layers of earth
and the earth behind the extension 20 then is prefer-  35   horizontal
reinforcing elements (8) therein to ably stabilised by, for example,
cementation.     stabilise the earth mass by frictional interaction The
structure shown in Fig. 12 has a retaining  therewith an in which facing
elements (5) are panel 17 integral with the beam seat 3 as in Fig. 6.
attached to the ends of the reinforcing elements However, the beam 3 itself
does not overhang the  to provide a substantially vertical face charac-
panel 17 but a transition slab 18 is supported in   40   terised in that
tubes (11) are provided close to relation to the beam 3 by a plate 21. The
slab 18  said vertical face for subsequent introduction of has a shoulder
22 which serves to locate the top  concrete to provide pillars (2) to carry
the deck (9) of the panel 17. The panel 17 is preferably       of the
bridge, said pillars resting on a footing on a attached to reinforcements 8
embedded in earth    stable earth foundation, and after the earth mass
behind the panel and, in part, beneath the slab 18.   45   has been built
and deformation of the earth mass 



The earth may, however, be stabilised by other    due to its own weight has
taken place, concrete is mearis, for example cementation, in which case
introduced into said tubes to provide said pillars. there are no
reinforcing strips attached to the     6. A method as claimed in claim 5 in
which said panel 17.                                         tubes are
integral with said facing elements. so     7. A method as claimed in claim
5 or claim 6 in Claims                                            which,
after construction of said pillars, a beam seat is provided thereon to
carry the deck of the 1. A stabilised earth bridge abutment compris-
bridge. ing a compacted earth mass (7) containing hori- zontal reinforcing
members (8) therein to stabilise   55   PatentansprOche the earth mass by
frictional interaction therewith, there being provided, in contact with
said mass     1. Bruckenwiderlager aus stabilisierter Erde mit and close to
or at a substantially vertical surface  einer verdichteten Erdmasse (7),
die horizontale thereof, a plurality of vertical support means (2)
Verstirkungselemente (8) enthilt, um die Erd- which bear the vertical load
of the deck (9) of the   60   masse  durch  eine  Reibungswechselwirkung
bridge while substantially all horizontal forces are    .   dazwischen zu
stabilisieren, wobei in Kontakt mit absorbed by the stabilised earth mass,
said earth  der Masse und nahe an ihrer im wesentlichen mass carrying an
earth retaining facing (5) on the  vertikalen Oberfliche oder direkt an
ihrer im said vertical surface, comprising facing elements  wesentlichen
vertikalen Oberfliche mehrere verti- to substantially each of which is
attached at least  6s   kale Halteeinrichtungen (2) vorgesehen sind, die 5
7              EP 0 113 543 B1                    8 and compensating for
any differential movement    one horizontal reinforcing member (8), charac-
of the earth and the deck of the bridge.          terised in that said
support means comprise a In the structure shown in Fig. 8, the panel 17 is
plurality of vertical pillars (2) resting on a footing independent of the
beam seat 3 and is separately  on a stable earth foundation, outward
buckling of supported by reinforcing strips. The beam 9    5   the pillars
being restrained by said reinforcing overhangs the panel 17 to protect it
from vertical  members (8), and in that each of said facing loads.
elements (5) comprises a slab having edges The structure shown in Fig. 9
has a transition  adipted to cooperate with the edges of adjacent slab 18
resting on a shoulder 20 of the earth     facing elements and at least some
of which retaining panel 17. Thus, vertical forces are trans-   10   having
at the rearward side thereof a tube section mitted to the panel 17 and
since this is integral  (11) so that the facing element cooperates with
with the beam seat 3, such forces tend to throw   similar elements in such
a way that the said tube the loading on the pillars 2 out of centre. In
this  sections together constitute a vertical tube filled design, the beam
seat 3 is integral with the tops of  with concrete to comprise the pillars
(2) which the pillars 2, so that the latter are under composite   15   bear
the deck of the bridge. bending stress and have to absorb the horizontal
2. An abutment as claimed in claim 1 in which forces from the beam. In
partial compensation,    the facing is integral with said pillars. however,
the bearing blocks 10 are moved for-       3. A facing unit for use in a
bridge abutment as ward from the centre line of the pillars. The
claimed in claim 1 comprising a slab having reinforcing members attached to
the beam seat   20   edges adapted to cooperate with the edges of then have
virtually no function other than        adjacent facing units and having
means for supporting the thrust of the earth.               attachment to
horizontal reinforcing members (8) The structure shown in Fig. 10 has a
retaining  characterised in that said slab has on the rear- panel 17
integral with the beam seat 3 as in Fig. 6.  ward side a tube section (11)
so that in use the However, the earth behind the retaining panel 17   25
facing unit may cooperate with similar units in is stabilised by means
other than reinforcement   such a way that the tube sections thereof
together strips, for example by cementation.               constitute a
vertical tube adapted to receive con- The structure shown in Fig. 11 has no
retaining  crete to provide the pillars (2) which bearthe deck panel behind
the beam seat 3, but the beam 9 is   of the bridge. provided with an
extension 20 which lies behind  30  4. A unit as claimed in claim 3
constructed of the upper part of the beam seat 3, which is       reinforced
concrete. attached to reinforcing elements 8. However, it is  5. A method
of constructing a stabilised earth possible to continue the extension 20
lower, in   bridge abutment in which an earth mass (7) is which case there
are no reinforcing elements and  built up from successive layers of earth
and the earth behind the extension 20 then is prefer-   35   horizontal
reinforcing elements (8) therein to ably stabilised by, for example,
cementation.     stabilise the earth mass by frictional interaction The
structure shown in Fig. 12 has a retaining  therewith an in which facing
elements (5) are panel 17 integral with the beam seat 3 as in Fig. 6.
attached to the ends of the reinforcing elements However, the beam 3 itself
does not overhang the  to provide a substantially vertical face charac- 



panel 17 but a transition slab 18 is supported in   40   terised in that
tubes (11) are provided close to relation to the beam 3 by a plate 21. The
slab 18  said vertical face for subsequent introduction of has a shoulder
22 which serves to locate the top  concrete to provide pillars (2) to carry
the deck (9) of the panel 17. The panel 17 is preferably       of the
bridge, said pillars resting on a footing on a attached to reinforcements 8
embedded in earth    stable earth foundation, and after the earth mass
behind the panel and, in part, beneath the slab 18.   45   has been built
and deformation of the earth mass The earth may, however, be stabilised by
other    due to its own weight has taken place, concrete is means, for
example cementation, in which case     introduced into said tubes to
provide said pillars. there are no reinforcing strips attached to the
6. A method as claimed in claim 5 in which said panel 17.
tubes are integral with said facing elements. 50     7. A method as claimed
in claim 5 or claim 6 in Claims
which, after construction of said pillars, a beam seat is provided thereon
to carry the deck of the 1. A stabilised earth bridge abutment compris-
bridge. ing a compacted earth mass (7) containing hori- zontal reinforcing
members (8) therein to stabilise   55   Patentanspriche the earth mass by
frictional interaction therewith, there being provided, in contact with
said mass     1. BrOckenwiderlager aus stabilisierter Erde mit and close to
or at a substantially vertical surface  einer verdichteten Erdmasse (7),
die horizontale thereof, a plurality of vertical support means (2)
VerstArkungselemente (8) enthilt, um die Erd- which bear the vertical load
of the deck (9) of the   60   masse  durch  eine  Reibungswechselwirkung
bridge while substantially all horizontal forces are  dazwischen zu
stabilisieren, wobei in Kontakt mit absorbed by the stabilised earth mass,
said earth  der Masse und nahe an ihrer im wesentlichen mass carrying an
earth retaining facing (5) on the  vertikalen Oberfliche oder direkt an
ihrer im said vertical surface, comprising facing elements  wesentlichen
vertikalen Oberfliche mehrere verti- to substantially each of which is
attached at least   65   kale Halteeinrichtungen (2) vorgesehen sind, die 5
9           EP 0113543 B1                      10 die vertikale Belastung
des BrOckendecks (9) auf-  7. Verfahren nach Anspruch 5 oder Anspruch 6,
nehmen, wahrend im wesentlichen aile horizonta-  bei dem nach der Bildung
der Stander daran ein len Krafte durch die stabilisierti Erdmasse absor-
Tragersitz vorgesehen wird, um das Deck der biart warden, und wobei die
Erdmasse eine Erd-   Brucke zu tragen. haiteverkleidung (5) an ihrer
vertikalen Fluche    5 tragt, die Verkleidungselemente umfaBt, an im
Revendluatons wesentlichen alien denen wenigstens sin horizon-. tales
Verstarkungselement (8) angebracht !it,      1. Une culee de pont en tarre
stabili6se compre- dadurch gekennzeichnet, daB die Halteeinrichtun-  nant
une masse de terre compactee (7) qui gin mehrere vertikale Stander (2)
umfassen, die   to   contient des 6l6ments d'armature (8), pour stabili-
auf hnem FuBteil sines stabilien Erdfundamentes  ser la masse de terre par
interaction par friction t   tzen, wobsi eine Krummung der Stutzen nach
avec ces 6e6ments, la culee de pont comprenant aulen  durch die
Verstarkungselimente (8)        un ensemble de moyens de support verticaux
(2), begrenzt wird, und daB jades der Verkleidungs-   en contact avec la
masse de terre et pres d'une elemente (5) eine Platte umfaBt, deren Kanten
mit  16   surface verticale de celle-ci, ou pratiquement au den Kanten
benachbarter Verkleidungselemente     niveau de catte surface verticale,
qui supportent zusammenarbeiten  konnen  und von denen          Ia charge
verticale du tablier (9) du pont, tandis wenigstens sine an ihrer Ruckseite
ein Rohrstuck  que pratiquement toutes les forces horizontales (11)
aufweist, derart, daB das Verkleidungsele-  sont absorbess par la masse de
terre stabilis6e, ment mit ahnlichen Elementen so zusammenar-   20   cette
masse de terre portant un parement de beitet, daB die Rohrstflcke gemeinsam
sin vertika-  retenue de tirre (5) sur la surface verticale preci- les Rohr
bilden, das mit Beton gefOllt ist, urn die  t6e, qui comprend des el6ments
de parement a Stander (2) zu bilden, die das Deck der BrOcke
pratiquernent chacun desquels est fix6 au moins tragen.
un el6ment d'armature horizontal (8), caract6nis6e 2. Widerlager nach
Anspruch 1, dadurch   25   en co quo les moyens de support comprennent un
gekennzeichnet, daB die Verkleidung in einem     ensemble de piliers
verticaux (2) reposant sur une StOck mit den Standem ausgebildet !st.
assise sur une fondation en terre stable, les o3 Vrkleidungsbauteil zur
Verwendung bei        elements d'armature (8) empechant le flambe- einem
Brflckenwiderlager nach Anspruch 1, mit     ment des piliers vers
l'exterieur, et en ce que einer Platte, deren Kenton mit den Kanten   30
chacun des 6l6ments de parement (5) consiste en benachbarter
Verkleidungsbauteile zusammenar-     une dalle ayant des bords adaptes pour
coop6rer beiten kdnnin und die sine Einrichtung zum       avec les bords
d'e6ments de parement adjacents, Anbringen an hoeizontalen
Verstarkungselemen-     et certains au moins des 6l6ments de parement 



8ten (8)  ufwiist, dadurch gekennzeichnet, daB    comportant sur lour face
arriere une section de jede Platie an der ROcksoite sin Rohrstflck (11)
35   tube (11), de fagon quo l616ment de parement -.:  auf~ss 8so' daB bei
dert-Bsnutzung die Verkidi-  coop6re avec des 6l6ments similaires d'une
dungsbautsile mit ahnlichen Bauteilen so zusam-   maniere telle qua lea
sections de tube constituent t   minarbeiten konnin, daB die
Rohraickigemein-  ensemble un tube vertical rempli de b6ton, pour -sam
sinnvertikales Rohr bilden, das Beton aufneh-  former lea piliers (2) qui
portent le tablier du pont. Fc   msin~mnnmidniemd  Stander (2) zu
bilden,diedes   4o  2. Une culee selon la revendication 1 dans d4K.
Dicktder-8j1gek.tragin.                           laquelle le parement set
form6 d'un saul tenant ! '-4.B'; ^ il- 'iach Anspruch 3 mus Stahlbeton.
avec les piliers. i5i Yerfahren zum Bilden sines Brockenwidra-     3. Un
el6ment de parement pr6vu pour 'utilisa- , fferm aus stabiliserter-rded, bi
dem eine Erd-  tion dans une cul6e de pont selon la revendication smase
1(7) aus aufeinanderfolgenden Erdschich-  4a   1, comprenant une dalle
ayant des bords congus tie und horizontalen Veratrkungiselementen (8)
pour cooperer mvec les bords d'6ebments de aufeIaut wid, die dain
angeordnst sind, urn die   parement adjacents, et comportant des moyens rd
alies durch sine Reibungswechselwirkung        pour la fixation a des
6lements d'arnature hor- dazlsichen zu stabMiisiren, und bei dem Verklis-
zontaux (8), caract6ris6 en ce quo ceste dalle dung~eiemnte (5) an den
Enden der Verstir-  so   comporte une section ds tube (11) sur la face
akungseiimente angibracht werden, um eine im        arribre, de fagon qu'au
cours de l'utilisation, wesentichin vertikale Flache zu bilden, dadurch
l'element de parement puiss cooperen avec des gqkennzeichnet, dagB Rohra
(11) nahe an der       6l6ments similaires d'une maniere telle que les
vertikalen  Fache vorgesehin  warden, um          sections de tube de ces
6l6ments constituent anschilelend Beton einzufOhhran und dadurch   cs
ensemble un tube vertical conqu pour recevoir du Stander (2) zu bilden, die
das Deck (9) der BrOcke  b6ton, de fagon A former les piliers (2) qui
suppor- tragen, wobei die Stinder auf einem FuN  auf      tent le tablier
du pont. einem stabilen Erdfundament sitzen, und daB        4. .Un 6lement
selon la revendication 3, cons- nach dem Aufbau der Erdmasse und der
Verfor-     truit en b6ton arm6. mung der Erdmasse aufgrund ihres
Eigengewich-   80  5. Un proced6 de construction d'une cul6e de tes der
Beton in die Rohre eingeffihrt wird, um die  - pont en terre stabilis6e,
dans lequel on accumule StAnder zu bilden.
uni Masse de terre (7) A partir de couches de terre 6. Verfahren nach
Anspruch 5, bei dem die       successives et d'6l6ments d'armature horizon-
Rohre in einem StOck mit den Verkleidungsele-    taux; (8) qui sont
incorpores pour stabiliser Ia menten ausgebildet werden.
6s   masse de terre par interaction par friction avec la 6    11
EP 0113543 B1                      12 terre, et dans lequel on fixe des
6elments de      mation de la masse de terre due A son propre parement (5)
aux extrdmites des 6l6ments d'ar-     poids s'est produite, on introduit du
b6ton dans mature, pour former une face pratiquement verti-   les tubes
pr6cit6s pour former les piliers. cale, caract6ris6 en ce qu'on tablit des
tubes( 11)  6. Un procede selon la revendication 5, dans 3 proximite de la
face verticale, pour l'introduc-    s    lequel leas tubes sont form6s d'un
seul tenant avec tion ulterieure de b6ton de facon A former des     les
6l6ments de parement. pillers (2) qui sont destin6s 3 porter le tablier (9)
7. Un proc6d6 selon la revendication 5 ou la du pont, ces piliers reposant
sur une assiso sur   revendication 6 dans lequel, apres la construction une
fondation en terre stable, et apres quo la     des piliers, on forme sur
eux un silge de poutre masse de terre a 6te accumul6e et quo la .d6for-   1
qui est destin6 A supporter Ie tablier du pont 15 20 25 30 35 40 50 55 60
65 7    


