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Our invention relates to bridge construction
and has for its primary object the provision of
means whereby a bridge may be widened in con-
venient and relatively inexpensive manner the
usual purpose being to increase the number of
traffic lanes, as is frequently called for in con-
nection with the widening of a road or street.
According to conventional practice bridges are
either originally built wider than required, with
consequent increased cost, or they are left un-
changed when the road or street is widened,
thus making a bottle neck in the thorofare, or
else they are torn down and rebuilt at heavy ex-
pense, though sometimes they are widened when
the road is widened, also at heavy cost. The
American Association of the State Highway Offi-
cials is said to have recommended in the past
year the widening and rebuilding of almost
twenty thousand bridges throughout the Unifed
States. According to our invention it is made
possible to widen a bridge either at one side or
at both sides, to widen it to such an extent as
to correspond to the width of the widened road-
way, and to do this without building a temporary
bridge and without serious interruption to traffic,
yvet at comparatively little expense.

Our invention also contemplates various fea-
tures of novelty in the method of widening and
in minor expedients for facilitating the work
and for perfecting the bridge structure.

Referring to the drawings, which are made a
part of this application and in which similar
reference characters indicate similar parts:

Figs. 1 to 6 illustrate the operation of widening
a bridge in accordance with our invention, said
views showing end elevations of a span, with
parts shown in section for convenience of illus-
tration.

Figs. 7 and 8 are respectively vertical sections
taken transversely and Ilongitudinally of the
bridge, showing details of anti-friction means as
may be used in connection with our invention
to permit ready movement of girders along their
supporting means.

Figs. 9 to 11 are end elevations, partly in sec-
tion, of a bridge span, these figures showing a
preferred form of span and indicating successive
steps in the widening of a bridge.

In the drawings reference character {9 indi-
cates posts or pillars forming parts of a pier of
an original bridge structure, said posts or pillars
carrying horizontal members 11 on which the
floor structure is supported, this floor structure
being shown in Fig. 1 as comprising in each span
a pair of separate or separable floor sections or

10

15

20

25

30

35

40

45

50

ot
Gt

blocks 2. The materials and the general struc-
tural features of the bridge are immaterial to
our invention: but in this embodiment the bridge
is shown as being of the concrete deck girder
type, having a concrete floor and concrete girders
13 supporting it on the piers or bents.

Such a floor and girders as shown in Fig. 1
may be poured as a unitary structure so as to
make a monolithic structure including, in each
section, the deck portion extending halfway
across the width of the bridge, one or more hand
rails, a sidewalk, curbing and floor beams, etc.,
or so many of such parts as are desired. A spacer
14, preferably of sheet steel, may be inserted in
the mold to form a plane of weakness between
the two inner girders, whereby the span sections
will separate readily at this plane when the need
arises. Preferably, but. not necessarily, dowels i5
are provided, which dowels enter slots in the con-
tiguous edges of these floor spah sections and
help to hold the sections in proper. relative posi-
tion. If the span sections are poured separately
the spacer may be inserted when they are- as~-
sembled or may be omitted altogether and the
dowels may be similarly inserted during the as-
sembling process. Preferably one end of each
dowel is wrapped or lubricated so as to permit
its ready separation from one of the span sec-

tions.

In the form of the invention shown in Fig. 1
short anti-friction plates 16 are located on the
pier underneath each of the girders of one-span
section, it being contemplated that this span sec-
tion will be moved in the process of separating
the sections, the anti-friction plates facilitating
movement of the section across the pier without
damage to the contacting surfaces. These short
plates are particularly desirable when dowels are
used, since a considerable lateral sliding move--
ment is then required. Obviously such plates may
be provided under both span sections if there is
likelihood that the bridge will have to be widened
at both sides and they may extend over the en-
tire width of the pier if desired.

It will be noted that the two inner-girders {3
are narrower than the outer ones. The provi-
sion of two girders at the center of the bridge
for supporting the adjacent parts of the: floor sec-
tions, instead of a single girder in cases where
center girders have heretofore been designed,
requires some additional material but these
girders may be made lighter than a single
girder and will still provide the necessary
strength, thus economizing on material.

Obviously a. single girder could be used at the
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center of a bridge that is divided into two sec-
tions, thus tying the two sections together in such
a manner as to transfer the load from one to
the other, yet leaving the sections separable.

Girders, in the case of bridges having no cen-
ter girder, may be spaced in accordance with
the usual designs, and the floor slabs may be
designed to carry the load at the center of the
bridge, the dowel bars and offset center joint
transferring the load from one section to the
other.

‘When occasion arises for widening the bridge
so as to increase the number of traffic lanes, or
for any other reason, the piers or bents will be
widened by erecting additional posts, as at I1
and I8 and by adding sections {9 and 29 to the
members |1, these sections being securely con-
nected to the members 1i. It is of course with-
in the contemplation of our invention to widen
the piers or bents in any conventional or desir-
able manner, the method here illustrated being
merely for illustration and not for limitation.
Thereafter jacks 21 are located between the span
sections in convenient manner, as by placing
them between the innermost girders 13 and, in
a preferred method of operation, forcing one
or both of the span sections outward to a con-
venient extent over their anti-friction plates 16
to a sufficient extent to withdraw the dowels
from one floor section (if dowels are used). Now
jacks 22 are placed under a span section and
this span section is elevated sufficiently to per-
mit location of rollers 23 underneath conven-
ient parts such as girders I3 and to permit also
the placing of suitable tracks 24 on which said
rollers may travel. Then the jacks are backed
off to lower the span section onto the tracks
and it is moved farther outward to the desired
position, as shown in Fig. 4, the jacks 22 being
then repositioned to elevate the span section
sufficiently to permit removal of rollers 23 and
rails 24, after which the span section is lowered
to position the same on the piers as shown in
Fig. 5, the anti-friction plates 16 being prefer-
ably replaced under the girders to permit fur-
ther widening later on, if necessary. We have
shown only the widening of a bridge from a
two lane width to a three lane width but if a
highway is being changed from a two lane width
to a four lane width, for example, and if then
a bridge on that highway is to be changed cor-
respondingly by widening it at both sides so as
to provide an additional traffic lane at each side
of the former double lane, a similar operation
is performed on the lefthand side or span sec-
tion, as indicated in Fig. 6. The two span sec-
tions being now located at the appropriate dis-
tance apart to provide a bridge of the width de-
sired, a new span section 25 is constructed be-
tween the original span sections, preferably with
spacers (4 and dowels |5 at each lateral edge
of the new section to facilitate separation, if
and when desired, and to aid in holding the floor
surfaces level with one another, as before. The
new section of course has its own girders 26,
which may or may not be integral with the floor,
as in the case of the other span sections and
in accordance with the material used or with the
construction desired. Anti-friction plates 16 may
also be provided below these girders.

It will be understood that the crown of the
road may be preserved throughout the bridge
by forming the road surfaces on the new sec-
tion 25 as continuations of the adjacent sur-
faces of original span sections (2 and that in
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general the new bridge may be a duplicate of
the old one for all practical purposes, except
that it is wider so as to conform to the widen-
ing of the road, the new bridge being widened
either at one side or at both sides according to
whether the road is widened at one side or at
both sides.

As one modification of the anti-friction plates
previously described there is shown in Figs. 7
and 8 a construction comprising an anti-fric-
tion plate 271 located in a slot in the top of the

bent or pier 28, this plate extending entirely

across the pier or so far as may be deemed nec-
essary, and being anchored to the pier by rivets
28, Plates 308 are anchored to the girders 31
as shown at 32, these plates being relatively
short and resting on the plates 27. Preferably
the slot or groove in the pier is of sufficient depth
to guide the plates 30 and it will be noted in
Fig. 8 that a plate is shown as being secured
to a pair of longitudinally alined span sections
although it is contemplated that such section
will ordinarily be provided with separate plate
portions and that the plate portions will be rel-
atively narrow so as to serve as expansion plates
that can slide over plate 29 in the expansion
of the span sections due to temperature condi-
tions. Of course the other anti-friction plates
above referred to also serve as expansion plates.

In the preferred construction of Fig. 9 our
slide span bridge is shown as being of the I-beam
type with a floor of concrete, although we do
not limit ourselves to specific materials. In
this form of the invention the floor sections 33,
33 are supported by steel I-beams 34 and by
channel irons 35, 35. These channel irons are
secured together to hold the span sections in
place, one channel iron being attached to the
righthand span section and the other to the
lefhand span section. The I-beams and chan-
nel irons are connected by means of suitable
structural iron members such as I-beams 36 and
angle irons 37. In other respects the construc-
tion may be as in the form previously described
or may vary in details in any conventional or
desirable manner. In the form of the invention
shown in Figs. 9 to 11, Fig. 9 shows an original
bridge structure, while Fig. 10 shows the same
bridge after the pier 38 has been widened by
addition of side sections 39 and 40 and after
the two span sections 33 have both been moved
laterally outward and placed in desired posi-
tion, either by a series of steps as previously de-
seribed or in some other convenient manner.
To complete the operation a new section 41 is
now constructed between the original sections.
For this purpose one or more YI-beams 42 are
located at suitable positions between the orig-
inal sections and channel irons 43 and 44 are
secured to the respective right and left hand
channel irons 35, after which suitable interme-
diate parts are secured to the channel irons and
I-beam or I-beams and the floor section 41 is
completed as above described or in other suitable
manner. It may be noted that one of each pair
of contiguous span sections has a longitudinal
rib adjacent the dowel 15 as shown at 45 in
Fig. 10 while the other section has a correspond-
ing groove 46 to aid in insuring proper position-
ing of the floor surfaces of the respective sec-
tions, though other means may be provided for
this purpose, as will be obvious.

It will be obvious to those skilled in the art
that many variations may be made in details of
our invention without departing from the spirit
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of the invention. Thus: each. floor slab may: be
designed: to carry its. own: weight over: the full
length: of the span and the. jacks. may be used
to lift- the floor slab: from. its. supporting beam,
thus: permitting rails: and: rollers. to. be placed
between: the bottom of the slab and the. upper
surfaces of the beams, in. which. case the beams
or girders may be fixed to the piers, and:another
I-beam may be used:in place of the bolted chan-
nel irons shown: in Figs. 9. to 11, additional
I-beams being placed over the added: parts. of
the widened pier to. support the outer portions
of the floor. Instead of using rails and. rollers
small sets of rolling rods resting directly on the
piers- may be placed adjacent the bottom: plates
under the girders of the: span section to be
moved, thus. avoiding the necessity of raising
the span section so high, and hoist chains may
be utilized. by anchoring one. end of the chain

to a pier or to:a dead-man, the other end heing

anchored: to the span section to be moved. Var-
ious other methods of separating the bridge sec-
tions- by pushing or pulling, efc.,, may be used
and- other methods of reducing friction may be

provided. It should be noted that hand rails:or ;

side portions of the structure need not be re-
moved or interfered with according to our in-
vention and the designed crown of the deck need
not be interfered with. Successive widening may
be undertaken at any future time after the first
widening, in the same manner as above described.
Bridgss of old type may be converted to the
slide span type by dividing the floor slabs at
or near the center of the bridge in any suitable
way and placing girders under the unsupported
portions of the floor slab. Thereafter such old
- bridges may be widened according to the methods
above disclosed. All such expedients, as well
as others that will occur to those skilled in the
art, are within the intended scope of our claims
and therefore we do not limit ourselves to what
is shown in the drawings and described in the
specification but only as required by the state
of the prior art. ’

Having thus fully described our
what we claim is:

1. A bridge structure comprising one or more
spans each made of span sections, at least one
cf said span sections being movable laterally of
the bridge away from the other, each span sec-
tion comprising longitudinal girders and a floor
section supported thereby, and transverse bents
or piers supporting said sections, said girders be-
ing of the metal I-beam type, the girder span-
ning the line of separation of the floor sections
consisting of channel irons secured together, said
channel irons being secured respectively to the
respective span sections.

2. A method of increasing the number of traf-
fic lanes on a bridge comprising the steps of
nroviding a bridge floor of sections separable
from each other by lateral movement of a section
away from the contiguous section, and then con-
structing another floor section hetween the two
former sections.

3. A method of increasing the number of traf-
fic lanes on a bridge of the tvpe having trans-
verse piers or bents supporting longitudinal floor-
carrying girders, comprising the steps of pro-
viding
widening the piers or bents, moving one span
section laterally awayv from the other, and con-
structing another longitudinal span section be-
tween the original span sections.

4, A method of increasing the number of traf-

invention
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fic. lanes.on a.bridge.of the type:having. concrete
fleors. with longitudinal: girders: supported: on
transverse piers. or bents, comprising. the: steps
oft providing: a. span. section. with a: spacer; strip
extending. lengthwise thereof to provide: a weak-
ened: plane facilitating division of the span into
sections, widening: the niers. or bents, moving
a. span. section laterally away from. its coacting
secticn, and erecting anaother span section. be-
tween: the original sections.

5. A method as in claim 4, the spacer strip: be-
ing: made. of mestal..

6.. A methed: of increasing: the number of: traf-
fic lanes on. a bridge having metallic I-beam
foor-supporting girders: mounted on: transverse
piers.or bents, comprising the steps.of providing
span: sections separabler on planes extending
lengthwise of the bridge, providing a central gir-
der comprising channel irons. secured to. each
other-and each. forming part.of one span. section,
widening: the piers. or bents, disconnecting said
channe! irons, moving: one of said span sections
laterally away- from. the: other in each span of
the bridge, attaching to each of the separated
channe! irons. another like: channel iron, and
erecting a. span: section: between each. pair of
spaced-apart span. sections, said new span. sec-
tion being secured to the added channel irons of
the new span section.

7. A method of increasing the number of traf-
fic lanes on a bridge of the type having trans-
verse piers or bents supporting longitudinal floor-
carrying girders, comprising the steps of pro-
viding spans each divided lengthwise, widening
the piers or bents, elevating said span sections,
placing rollers under a span section, moving said
section laterally to the position desired, lower-
ing said span section, and constructing a new
span section to fill the space between the pre-
vious span sections. i

8. A method of constructing concrete bridges
comprising the steps of providing transverse
piers, constructing a floor or riding surface of
concrete on said piers with a zone of weakness
extending lengthwise of the floor between traffic
lanes thereon, and maintaining at least the floor
portion forming one such traffic lane separate
from the piers so that it can be moved away to
permit addition of another floor section between
the original sections to provide an additional
traffic lane,

9. A bridge comprising piers or bents, and a
concrete floor thereon comprising one or more
spans having a line of weakness extending
lengthwise of the bridge to provide separable
longitudinal floor blocks each extending at least
from one bent to another, the floor blocks along
at least one side of the bridge throughout its
length being free to be moved laterally on their
piers, whereby a traffic lane may be added at an
intermediate zone in the width of the bridge.

10. A laterally extensible bridge structure com-
prising one or more spans each made up of par-
allel laterally abutting span sections extending
lengthwise of the bridge, piers extending trans-
versely of the bridge and supporting said span
sections, each span section comprising longitudi-
nal girders and a floor section supported there-
by and abutting the floor section of a laterally
adjacent span section, at least one of said span
sections being movable laterally upon its piers
to permit another span section to be located be-
tween said movable span section and the oppo-
site part of the floor.

11. A laterally extensible bridge structure com-~
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prising transverse piers or bents, and a floor sup-
ported by said piers or bents, said floor compris-
ing sections arranged at opposite sides of a line
cf separation extending lengthwise of the bridge,
a section at one side of said line of separation
being movable laterally relative to said piers or
bents so that another floor section may be con-
structed between said movable section and the
opposite section at the other side of said line
of separation, whereby the bridge floor may be
widened.

12. A laterally extensible bridge structure com-
prising transverse piers or bents, a floor sup-
ported by said piers or bents, said floor compris-
ing sections each extending at least over the dis-
tance between two adjacent piers or bents, later-
ally abutting floor sections being constructed of
concrete in monolithic form and a spacer ex-
tending lengthwise of the bridge being embedded
in the floor at the dividing line between said
sections to provide a plane of weakness between
said sections, at least the sections at one side
of said plane being movable laterally of said
bridge so that another floor section may be lo-
cated between said movable section and the op-
posite section for widening the bridge floor.

13. A bridge structure having a laterally ex-
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tensible floor consisting of floor portions each
extending from end to end of the bridge, and
transverse piers supporting said floor portions,
at least one of said floor portions consisting of
cne or more floor sections each supported on a
plurality of said piers, said floor sections being
movable laterally on said piers away from the
adjacent floor portion so that another floor por-
tion may be constructed between said movable
sections and said adjacent floor portion for wid-
ening the bridge floor,

14. A bridge structure comprising one or more
spans each made of span sections, at least one
of said span sections being movable laterally of
the bridge away from the other, each span sec-
tion comprising longitudinal girders and a floor
section supported thereby, and transverse bents
or piers supporting said sections, said piers be-
ing of sufficient length to allow for later ex-
pansion of the span, said girders being of the
metal I-beam type, the girder spanning the line
of separation of the floor sections consisting of
channel irons secured together, said channel
irons eing secured respectively to the respective
span sections.

ARVIN S. WELLBORN.
HARRY B, WAILL.




