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“terial, of which the following is a specification.

~maximum of strength and efficiency with in-
ereased economy of construction as eom-
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o ail whom it wmuey concerm:
. Be it known that I, Dawier B, Lurey, a |
citizen of the United States, residing at In-
dianapolis, Indiana, have invented certain
new and useful Improvements in Bridges or
of Concrete or other Analogous Ma-

. Thisinvention relates to girder brid ges and
to arch bridges which are made of concrete or
other suitable material and to methods of
erecting the same, and has for its general
object o provide an improved structure of
the class referred to which shall combine a

pered with similar bridges at present in use,

The improvements to which my invention

is directed pertain to various features of a
bridge of tlis class, some of them having
referencs 10 improvements in the pavement
usually employed where the bridge consti-
tutes a viaduet across a stream, others hav-
ing reference to improvements in the wings
also custemarily applied to such bridges,
end still others having reference to.improve-
ments in the spandrel walls.
My invention' will be readily understood
upon reference to the accompanying draw-
ings Hustrating the same in tho preferred
forms and constructions of its severa! fea-
tures, wherein—

Figare 1 is a side elevational view of sul-
stantially o longitudinal half of & bridge
built in accordance with ny invention; Fig.
213 & top plan view of the same; Fig. 3 is 4
cross sectional view on the line 3—3 of g
1; Fig. 4 shows a modification of & part of
Fig. 3; Figs, 5 and 6 are views similar to Figs,
1 and 2, showing a bridge of the arch form
provided with curved wings convex toward
the stream and also with extended dutwardly
curved spandrel walls; Fig. 7 is s view simi-
lar to Fig. 6, showing straight extended”
spandrels with outwardly curved railings
thercon; Figs. 8 and 9 are detail views illug-
trating the mesns and method of forming‘a
molded corner designed to prevent ice and |
debris from breaking away - the strueture;
Figs. 10 and 11 illustrate certain novel steps., |
i the process of construeting the bridge; .
and Fig. 12 illustrates & means for protecting |

and for tightening |

a tie-rod against rust

same when passed through an earth fill. [

e when passed g : ‘
Heferving to Figs. 1,2 and 3, which show a

L i g il b My

oridge of the flat arch or girder type, and .

sfly specifying the structural ele~l
“ & v be

first brie
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ments of the bridge, 15 designates the arch
or girder or span sver

ment herein shown as vertical but with a
sloping back 16%, 17 designates the wings,
18- designates the spandrel and 18 the
«coping; 19 designates a concrete rail mounted
on the coping, and 20 designates a pavement
extending across the stream from abutthent
fo abutment beneath the bridge. '
- Describing first those features of improve-
ment which pertain to the pavement; it will
be observed by reference to Fig. 2 that the
pavement at the upstream end is turned
downwerdly at’ an ()i)lique angle to form an
apron as shown at 20, and is protected
from undermining by a sheeting of piling or
other svitable material indicated at 21, the
upper edges of said piling slightly. overlap-
ping the lower edge of the apron. This
sheeting may also be employed without the
apro, the sheet piling overlapping the edge
of the pavement, with the concrste apron
omittedp as in Fig. 4. In view of the well
known indestructibility when continuously
submerged, the wooden piling form of such
sheeting is preferred on account of its dom-
parative cheapness, where such piling is con-
tinuously under water. 'Of course, in sibu-
ations where water is not present, or onl
partially or intermittently present, gal-
vanized iron sheeting or reinforced concrete
or other piling will be employed. The op-
posite or down stream end of the pavement
1s also downwardly turned to form an apton
which is preferably curved so as to present a
concave upper surface, as shown at 20
such a form tending to deflect the purrent and
prevent sconr. L
Referring next to the wings 17, which may
be either straight, as shown in Mgs. 1, 2 and
3, or curved as shown in Wigs. 5 and 6, an im-
portant feature of improvement therein .to
which my present invention pertains resides
in the reinforcing of said wings with steel
rods 22 embedded therein, which rods are
preferably, and as mor particalarly shown in
Hig. 3, extended upwardly into the spandrel
walls, whereby the wing is not only reinforced

against eracking longitudinally "and trans-

versely of its own length but is also securely
joined to the body of the bridge proper.
These reinforeing rods 22 may, if preferred,
instead of being anchored in the spandrel
walls, extend acrossithe span in the forim of a
single continuous rod 22% as shown in Tig. 2.

; which the roadwsy .
extends, 16 designates the end wall or abunf--
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As an sdditional reinforcement and bond be-
tieen the wings and the abutments or end
walls a substantially horizontal rod or rods
indicated at 23 in Fig. 3 may be employed,
said rod or rods extending through the lower
portions of the wings and an intermediate
abutment somewhat above the level of the
stream. A still further reinforcement for
the wings is shown at 24 as’ consisting of a
tension member preferably in the form of a
steel tie ancliored at one end in the wing pref-
erably
anchored in the spandrel wall or in the abut-
ment, whereby the thrust against the wings
created by thefilling or embankment islargely
taken up by-said tension member, thus per-
mitting the use of wings of less thickness and
effecting an economy 1n the amount of mate-
rial requised and consec uently in the cost of
the struciure.
oceurs where the rods 24 forn integral parts
of a continuous tie 22 from the end of one
wing through the spandrel walls to the end of
the other wing (Fig. 7).

Another feature of my invention is shown

at 248, (Fig. 6), representing a tie rod from
spandrel wall to spandrel wall to support the
two walls against the thrust of the earth fill-
ing. In cases where no wings are used as
with spandrels extended to hold  the earth
embankments, or where the spandrel walls
are extended across a pier in bridges of more
than one span, this tie from spandrel wall to
spandrel wall accomplishes a great saving of

¢ the material that would otherwise be re-
Is to resist the

guired in the spandrel wal
thrust of the carth-illing. To prevent rust
of these ties T sometimes embed them in a
Jayer of cement mortar or conerete 60 just
suflicient to thoroughly protect them, before
covering with the carth fill, as shown in Figs.
6 and 12, Another feature of my invention
relates to the use of tie rods to support span-
drel or wing walls where the rods are to be
buried in an earth fill.  Insuch a case [ em-
bed the rod such as 24* in a layer or heam of
conerete 60 such that settlement of the earth
fill will cause a sag in the embedded rod thus
gusing it to become taut to resist the pres-
sure against the wall, as shown in Fig. 6. To
accomplish this purpose [ first place the tiein
position withoul any covering and anchored
at its ends so as to support the wall, then
build the earih fill up to the level of the rod,
and excavate a trench lengthwise of the rod
in th earth Il I then fill this {rench with
conerete covering 60, embedding the rod
{herein as shown in Fig. 12, The {ill is then
completed and seitlement of the earth above
the rod presses the surrounding concrete
downward indueing a sag in the rod and con-
ereto tending to lengthen the rod and hold it
(aut and in tension between its anchorages
(IMig. 6).

- Figs. 5 and 6 illustrate & modification in

near its outer end and at its other end |

A modification of this device:

e ————

852,270

the form or contour of the wings, wherein
said wings designated by 17%, are formed with
surfaces rounding or convex toward. the
stream, said wings being also provided with
the same reinforcing members already de-
seribed. - )
Heretofore, so far as I am aware, in the
construction of bridges of this type the wings
have been built up to meet the ends of the
spandrel walls at the end of the bridge span.

70

75

Another feature of my improved bridge

which is shown in both the forms illustrated
in Figs. 1 to 3 and Tigs. 5 and. 6 consists in
extending the spandrels, as shown at 18%,
primarily for the purpose of a guard railing
or the roadway; such a construction permit-
ting a saving of material through the use of
wings of decreased height, since in such a
construction the earth embankment slopes
from the end of the spandrel down to the top
of the wing on each side at a reduced angle.
As is well known, a wing being & retaining
wall requires great mass for any considerable
height; and by decreasing this height in the
manner deseribed through ‘the extension of
the spandrel walls, enough is saved in the
wings to build the extended spandrels, and -
the roadway has the added protection of the
latter. These extended spandrels may be
supported by extending the wall down to the
same foundation bed as the abutment, or
they may be supported on the abutment
itsolf as shown at 18P in Figs. 5 and 11, in
which case the weight of the extended span-
drol acts as a cantaliver relieving the arch of
part of its horizontal thrust against the abut-
ment. Lt will also be observed in Fig. 6 that
the ends of the extended spandrels are curved-
outwardly away from the roadway, such a
form affording an easier entrance to the span,
and presenting a more wraceful appearance.
A curved spandrel is, however, more difficult
and expensive to construct than a straight
spandrel; -and consequently, where the cost
does not permit a curvature of both the span-
drel and the superposed railing the spandrel
walls may be continued rearwardly in a
straight parallel forin, the railings being out-
wardly curved thereon, as shown at 19% in
Fig. 7.

A concrete footing at each end of the span,
is indicated at 30 in Figs. 10 and 11, said
footing having its upper surface inclined up-
ward away from the span, as shown, to take
the thrust of the arch. In the preferred
form the upper surface of said footings,
which constitute the foundations or feet of
the abutments, is serrated as shown at 30* in
Kig. 10 or stepped as shown at 304 in Fig. 11
to more effectually resist the outward thrust
of the span transmitted through” the abut-
ment walls and prevent slipping of the latter
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on sald footings.

The term “rod” in the claims is used in «
generic sense and is intended to include all 130
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suitable material having wings, and a tie-rod
connecting said wings around the end of the
body. . . .

2%. A bridge or arch of concrete or-other
suitable #naterial having wings with tie-rods
embedded in concrete joining the ends of the
wings to the hody of the arch. '

29. A bridge or arch of concrete or other
suitable material having wings and a rod or
rods embedded in concrete joining the ends
of said wings:. A -

30. A bridge or arch of concrete or other

‘suitable material having wings with their
outer ends joined by rods passing through the
earth embankment.
--31. A bridge or arch of concrete or other
suitable material having spandrel walls with
a tie-rod extending from one wall to the other
said tie rod being embedded in concrete.

32. A bridge or arch of concrete or other
suitable material having spandrel walls con-
_ fining’ earth filling and tie-rods extending

through the filling between said walls, and
anchored at their ends in the walls.
~ 33. A bridge or arch
suitable material with spandrel walls, tie-
rods joining the walls and embedded in a con-
“crete beam covered by the earth filling.

34. A bridge or arch ol concrete or other
suitable material having a wing below the
level of the roadway and
projection surmounted by a guard rail ex-
tending into an earth hlling back of the
wings. ’

35. A bridge or arch of concrete or other
suitable material with low wings and span-
drel walls extendeéd back of the wings.

36. A bridge or arch of concrete or other
sujtable material with spandrel walls ex-
tended back of the wings, and wings of height
sufficient to hold the earth fill that escapes
the ends of the spandrels. :

37. A bridge or arch of concrete or other
suitable material -with spandrel walls ex-
tended back of the wings, and curved wings
“at_ the foot of the slope of earth fill escaping
¢rom the ends of the spandrels.
~ 38 A-bridge having a wing of conerete or
similar material backed by earth filling with

o tension members embedded in the wing trans-
vorse to the earth pressure inducing tension

therein. .

39. A bridge having a wing ‘sup orted

near its ends against the pressure ol earth

g5 backing and o tension member embedded
near its exposed face and oblique to its base.
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| 40. A bridge having a wing with & tension

‘ member embedded extending in a direction

from upper end toward diagonally gpposité

' lower end.

‘ 41. A bridge having a wing with embedded
diagonal tension members bonding the wing
‘to the bridge. : '

42. A bridge having a wing of concrete ot
similar material, with tension members em-

bedded in a direction obligue to its base. .

43. A bridge having a wing-of concrete-or
similar material, with tension. members em-
bedded near one face and in a direction ob-
licue to.its base.

44, A bridge or arch of concrete or similar
material having a footing upwardly inclined
away from the span. . .

45. A bridge or arch of concrete or similar
material having a footing provided with a
- roughened upper surface upwardly inclined
away from the span. '

46. A bridge or arch of concrete or similar

upper surface upwardly stepped in a direction
away {rom the span. ’

47. A bridge or arch of concrete or similar
material having footings upwardly inclined
away from the ends of the span and a pave-
ment extending between and at its ends
stepped on said footings.

48. A bridge or arch of concrete or other
suitable material, having a tie joining span:
drel tospandrel, and spandrel to end of wings,
and passing through the earth embankment.

.49, A bridge having a wing of concrete or
similar material. backed by earth filling, with
reinforcing members ctmbedded near the ex-
Eoscd face of the wing and oblique to its

ase. - .

50. A bridge having a wall of concrete or
similar material, backed by earth filling with
reinforcing members embedded in the wall
in o direction substantially parallel to the
slope of earth backing.

51. A bridge or arch of

concrete having 4

| near the outer end of the wing into the earth
[ embankment and embedded 1n conerete.
Signed by me at Indianapolis county of
| Marion Stabe of Indiana in the presence’ of
i two witnesses.’ : ) :

DANIEL B. LUTEN.
- "Witnesses: _ '

Jayes A WALsT,

Ruru WORTHINGTON.

| wing with an anchor rod extending from
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