1 BRIDGE PARTS Description: The invention concerns
bridge parts to be carried on a transport- and
installing vehicle wth installing equipnent,
particularly an installing tank for selective
construction of short bridgeg or long bridges. At the
begi nning of the seventieth of the 20th century, a
flatly installable | ong j f 2m span | ength has
been introduced for the M&Et]ﬁgﬁv\hose two hal ves
could be transported on an installing tank and

coupl ed together fully automatically as a | ong
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plobe ingialled 1i5§19%ﬂlﬁaéﬁ RAEFible ipfthe SEMq WY ranp, a
pi voting carriageway panel as top chord of a carcass,
and a bottom flange. The carriageway panel is
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bridge or two short bridges.

Soon, a certain deficiency emerged, that in each case before loading of the installing tank
it has to be decided whether one long bridge or two short bridges would be applied.

Therewith, a fast reaction to changing demands was not possible.

A generic bridge part is known from the EP 0 374 019 Al. The same consists basically of
a fixed ramp, a pivoting carriageway panel as top chord of a carcass, and a bottom
flange. The carriageway panel is articulated at the fixed ramp by means of a hinge-joint
and features a removable ramp forefront, which can be secured with the bottom flange.
The movable carriageway panel is erected or respectively lowered by means of a
hydraulic cylinder, which is mounted either at the installing vehicle or at the bottom
flange. To make this carcass statically defined and operative, the bottom flange is also

designed bending resistant.



flange. To make this carcass statically defined and
operative, the bottomflange is also designed bendi ng
resistant. 2 |In case of |oad, the novabl e carri ageway
panel woul d be stressed with | ocal bending and norma
force, irrespective of whetherz it would be used as
short bridge or as part of a long bridge. At
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only after rotating the bridge part by 180 around its

afethe bridge anttsAt Rissdqwsition dfribe asmp,nge ramp head is connected bending
resistant with a coupling at the bottom flange. Tension couplings are designed at the free

end of the tension booms. For completion of the long bridge, couplings are also designed
at the top chord, whereas simple dog clutches will suffice, as only compression forces

prevail.

The unbalance of the bridge parts would obstruct the handling. For example, after
carrying a short bridge from the opposite side, a long bridge can be installed only after
rotating the bridge part by 180° around its vertical axis. The common installing

equipment is yet not prepared for that.

It shall be understood, that for moving the bridge parts and the bridges constructed by
same, running gears are necessary, consisting of roll sets on the one hand and tracks on
the other hand. At many bridge systems the tracks are components of the bridge parts, the

roll sets are components of the installing equipment mounted at the installing vehicle.



equi pnent is yet not prepared for that. It shall be
under stood, that for noving the bridge parts and the
bri dges constructed by sanme, running gears are
necessary, consisting of roll sets on the one hand and
tracks on the other hand. At 3many bridge systens the
tracks are conponents of the bridge parts, the rol
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any quantity for construction of a bridge. These
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base el enment, built by a ranp base with a flexibly

The invention at hand is based on the task to indicate bridge parts, which are highly
variable regarding their application and, if required, can be coupled in any quantity for

construction of a bridge.
These tasks are solved by bridge parts with the following characteristics:

- one base element, dimensioned as bending resistant support with bottom flange and
carriageway,

- at least one ramp articulated at the base element, built by a ramp base with a flexibly
articulated ramp head,

identified by the following characteristics:

- ramps are articulated at both ends of the base element,

- the ramp base
- 1s dimensioned as a bending resistant u-profile or as a closed box support

- and can be coupled bending resistant by means of couplings, both at raised and at



articulated ranp head, identified by the follow ng
characteristics: - ranps are articulated at both ends

of the base elenment, - the ranp base - is dinensioned

as a bending resistant u-profile or as a cl osed box

support - and can be coupl ed Rending resistant by

means of couplings, both at raised and at 4 |owered
poiitio the ranp head - is articulated at the ranp

bas®Vered BOSYYY the ranp in el ongated end position
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the bottom flange in angled end position, the |ength
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cooy di in.t t ha i sed
posPEIGhE Badin iPhesecioha osln KRR R A8 ol nd?

W t Bnd fsgyobﬂi%ﬁedib@ﬂﬁrﬁottom fl@ips in engtedignd pugitionl e

desi gned at the spare ends of the bottom flanges, _- )

pr Biclangsh @f s amyshesd and dhe peritiprmet ths souplmies agsepoerdinated in that
th (410 j

ar &2 Bt 88 3o AP Rt ELETRCH Bold Qi Hefidabiiac ey together
Wi tithahebaserebdmentl | er are | ocated at the ranp basi s,

the s ort. and contro] el enments coqperate - . wth the
1 ndesie Feip g eREn LAt Enapach 1R &1 JirHoLom IaTge wi b
ANpfk&ft b&&ﬂﬁ\?& afdCRBNEdatthe biiRe ERRFIh Atpaskde pent .
Favourably, atU the bridge systemwth fol d-away ranps
-ac suppdrtrajernents wathicawrgmgirollers ate loesterhatdhelbase islervants, i cal
nove t.of the. ranps d also b Lied,f th
optrai st Vith SRR e e MR R ph Tt oo o
Cofamibest ahd EdirobEled@atsRabperaiehe rol | tracks are

| ocated at the installing . )
- with the installing equipment carried on the vehicle

- and with an erecting bar designed at the installing equipment.

Favourably, at the bridge system with fold-away ramps according to the invention, at
each end, the vertical movement of the ramps would also be applied for the operation of

the installing system.

The roll sets are connected at the bridge part, the roll tracks are located at the installing
equipment. This is of advantage, as all components which could be subject to wear
during the installing process, can be replaced easily. The track ways of the installing
equipment which are carried on the installing vehicle, can be designed of wear-resistant
steel. The supporting structure of the bridge elements would not be directly strained by

wear. The weight of the bridge parts would not be increased.

At construction of a short or long bridge, the guide roll mounted at the ramp base would
be brought by partly inclination of the installing equipment at horizontal relocating of the
bridge parts or at lowering of same to the track, automatically into the right position
respectively below or above the track way of the installing equipment or a specific
erection bar which is mounted here, without the necessity of a special control device. The

control roller mounted at the ramp base is respectively applied in combination with the



equi pnent. This is of advantage, as all conponents

whi ch coul d be subject to wear during the installing
process, can be replaced easily. The track ways of the
installing equipnment which are carried on the
installing vehicle, can be desj gned of wear-resistant
st eel The supporti ng structure of the bridge el enents
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of the carriageway are dimensioned as compression chord. Thereby, dog clutches are

designed at the ends of the compression chord.

According to one design of the invention, the bottom flange is dimensioned as a tension

boom, whereas tension couplings are designed at the ends of the tension boom.

For release of the hinges, the ramp head supports itself at raised position as well as at
lowered position against the ramp base by means of the pressure surfaces. Thereby it can

absorb weight as well as bearing strengths,

Yet another task of the ramp head is to protect the bottom flange couplings in the drive

arca and the pressure strip of the top chord from contamination and damaging.



According to one design of the invention, the base

el ement and the ranp base in the area of the

carri ageway are di nensioned as conpression chord.

Ther eby, dog clutches are designed at the ends of the
conpression chord. According 0 one design of the

i nvention, the bottomflange is dinensioned as a
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s follo Fi g. bri dge part as short bridge, Fig.
ngth@lﬁﬁ%é’@n%ﬁls{}org?”ﬁeg. 1 as centrepiece of a
mul ti-nmodul ar long bridge, Fig. 3 two bridge parts,

coupl ed as a bi-nodul ar | ong bridge, _
Fig. 2 the bridge part of Fig. 1 as centrepiece of a multi-modular long bridge,

Fig. 3 two bridge parts, coupled as a bi-modular long bridge,

Fig. 4 asection of Fig. 1, on enlarged scale,

Fig. 5 asection of Fig. 2, on enlarged scale,

Fig. 6 raising of the ramp base by vertical lowering of the bridge part,

Fig. 7 raising of the ramp base by horizontal relocating of the bridge part and

Fig. 8 the components of an installing vehicle, which are important for installing of the
bridge part.



Fig. 4 a section of Fig. 1, on enlarged scale, Fig. 5
a section of Fig. 2, on enlarged scale, Fig. 6 raising
of the ranp base by vertical |owering of the bridge
part, Fig. 7 raising of the ranp base by horizontal
relocating of the bridge part sand Fig. 8 the
conponents of an installing vehicle, which are

L.mpor.tant for installing of .the . bri art. .7. Fig.
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Fig. 3 is showing a bi-modular long bridge consisting of two bridge parts 10. The ramps
2, 3 at the end sides are flapped down as in Fig. 1. The ramp bases 2 in the centre of the
long bridge are pivoted upwards as in Fig. 2 and supported in this position by the flapped

down ramp heads 3. Thereby is built a continuous even carriageway 9.

For transmission of the forces between the coupled bridge parts 10, the base elements 1
and the ramp bases 2 in the area of the carriageway 9 are built as compression chords.
Furthermore, they are equipped with pressure couplings 4' at the coupling point. In the
simplest case, these are positive fitting pressure strips, which transmit not only
compressive forces but also transverse forces. The bottom flanges 1' are built as tension
booms, and at the junction provided with tension couplings 4. In the simplest case these
are dog clutches. Altogether, a sustainable carcass is developed, so that at a bridge length
of 26m and suitable dimensioning heavy loads, for example battle tanks of class MLC 70
/ 80, can drive on the long bridge.



down ranp heads 3. Thereby is built a continuous even
carriageway 9. For transm ssion of the forces between
the coupled bridge parts 10, the base elenents I and
the ranp bases 2 in the area of the carriageway 9 are
built as conpression chords. grurthernore, they are
equi pped with pressure couplings 4' at the coupling
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for adjustnent of the

Fig. 4 is showing a section from Fig. 1 in enlarged scale. The end of the base element 1
can be seen, at which the ramp base 2 is articulated by means of a hinge 11, preferably a
strap hinge. The ramp base 2 is formed as a box-section with a u-shaped cross section. It
features two prepared coupling openings 12, 13, so that a bending resistant joint can be

made with the base element 1 by means of coupling pins (not depicted).

At the free end of the ramp base 2, by means of a hinge 14, the ramp head is articulated,
which is supported at the ramp base 2 in the depicted position, whereas suitable steel-
made support surfaces are designed. In this position the ramp base 2 as well as the ramp

head 3 can transmit weight to the basis, for example a riverbank.

Fig. 5 is showing a section from Fig. 2 on enlarged scale. The ramp base is pivoted up



requested bridge | ength, w thout the necessity of an

addi tional adjusting nmechanism Thereby is achieved,
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- the support- and control elements (5, 6) cooperate
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- and with an erection bar (22) which is designed at the installing equipment (21).

2. Bridge parts according to claim 1, characterised by the following characteristic:

- preferably two topple safeties (5') are placed at the base element (1).
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8. Bridge part according to claim 1, characterised by the following characteristic:
- in raised as well as in lowered position, the ramp head (3) is supported by means of

pressure surfaces (3'} at the ramp base (2).

9. Bridge part according to claim 8, characterised by the following characteristic:
- apositive fitting coupling (15) is located between the ramp head (3) and the bottom
flanges (1.

10. Bridge part according to claim 1, characterised by the following characteristics:
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