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UNITED STATES

ParexT

ADAM GEISEL, OF ST. LOUIS, MISSOURL,

_- CONCRETE BRIDGE. -

SPECIFICA'IION formmg part of Letters Pa.tent No. 57 1 225 dated November 10, 18986,

Apphoatmn filed Mmch 23 1896, Serial N{h 584, 440.

fI*To model )

To all whom it may concern:

e 1t known that I, ADAM GEISEL, of Lhej
B Glt}T of St. Louis, St&te of Missouri, have in-

vented certain new and useful Impr ovements
in Concrete Bridges, of which the following

is a full, clear, and exaet deseription, refer-

ence bemn had to the aceompanymﬁ* draw-

~ 1ngs, formmw a part hereof.

{0

My mventmn relates to an 1mproved con-

crete arch bridge; and it consists in the novel
constr uction, combmamon and arrangement

N of parts helem&ftel descrlbed and cla,lmed

This application is supplementary to and

. should be read in connection with my appli-

15

cation filed concurrently herew:tth and seri-

ally numbered 584.,439.

- In the drawings, Fi igurel is a 1011@11311(1111&1 _'
sectional view of a budﬂe constr ucted 1n ac-

- cordance with my mvenmon Fig. 21is a hori-

20

 on the line 8 3 of Fig. 1.

zontal sectional viewon the line 2 2 of Fig. 1.
f1g. 3 1s a vertical transverse sectional VIGW
JKig. 4 is an en-

- larged longitudinal se(,tlonal detml of the

. 'QS_

'  20

ar (311 used in constructing the b11doe shown

in Fig. landillustrates the form of ar ch which
Fig. 5 is an enlarged

I use for short spauns.
longitudinal setional detail of a modlﬁed
form of the arch shown in Fig. 1 and illus-
trates an arch constructed in aecordance with
my invention whe]e a very 10110* span 1S re-

~ quired.

Referring by numerals to the aecompcmy-

. ng dmwmﬂ*s the water 1 of the river rests on
| 'the bed 2 between the banks 3 and 4. Ineach

40

~ being shown in dotted lines.

50

of the banks 3 and 4 an excavation 18 made

for the abutments 5 and 6 and the wing walls

7,8,9,and 10 of the bridge. Piles 11 a,nd 12
are sunk in these emav&twns until a solid

foundation is reached. The upper ends of

these piles are sawed off on a horizontal line

~about one foot above the bottom of the exca-
The ground plan of the abutments.

vation.
and wing wa,lls is shown in Fig. 3, the piling
Aftel the piles

lmve been driven and sawed off the excava-

tions are cleaned out to the virgin earth. A |
layer of concrete about one foot in thickness.
- is then placed in the excavation and thor- |

oughly rammed around the heads of the piles.

Similar layers of concrete are placed one on
top of the other in the excavations until the
abutments and wing walls are of the desn*ed

crete.

thicker than at the outer ends.
-ends of the pieces 15 and 15° are covered with
pre--
ventabond with the keystone.
15°1s then cast in position.
‘arch should be elevated slightly above a true

height.
w11;h water before another is added, in order
to form a thorough bond between the layers.

When completed the whole mass of each abut-
ment and 1ts wing wallsisa solid bodsr of con-
When the abutments and wing walls
oot above the surface of the ground, sumable

| f&lse work 1s erected to mold said abutments

and wing walls into the desired shape. After
the concrete work is finished the false work
1s left in position about three days or until
the concrete has become sufficiently hardened
to stand. |

-On the facing walls of ‘rhe abutments 5 and

Each layer is thoroughly Splmhled --

55

6o

6 are surfaces 13 and 14, forming the skew- .

backs, upon which the ends of the arch 15 are

seated, the lines of said surfaces correspond-
T'he arch

ing to the radial lines of the arch.
is in three pieces when the bridee is (30111plete

and consists of the two sides 15‘? and 15° and
the keystone 15°. The surfaces 13 and 14 are
covered with tar-paper or other suitable sub-
stance to prevent the arch from for ming a
bond with the abutment.
and 15® are each constructed in five seetions

159, 150, 15, 158, 15%, 151 151, 15k, 151 , and 15™,
In GOllSDl uetmﬂ Lhe arch 1 WOI I from each end
toward the center.
and before it has time to set the next seetlon

The end section is cast,

18 cast and a bond forms between them, and

.80 on until the pieces 152 and 15" are eomplete

Atthe boundar y-line between the second and

‘third sections from the outer ends of the pieces

15% and 15" the arch is between thirty-five

“and forty per cent. thicker than at the inner

ends of said pieces and about ten per cent.
T'he inner

tar-paper or other suitable material to
The keystone
~ The center of the

center, (about one inch to forty feet,)in order

‘that it may form a true arc of a cucle after
the bridge is completed and settled.

The f&lse worlk used in casting the arch

should be left in position about twenty days
after the arch is closed, or long enough to

allow the concrete so set

I omit the usual haunchings on top of the-
arch, and in their place I msert concrete walls
16 1n the f01m of right- annled triangles.

T'he

The side pieces 19‘“,

8o
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short side of the triangle rests against the | accordance with my invention herein de-

vertical face of the abutment and the hypoth-
enuse rests upon the upper surface of the arch,
thus bringing the long side of the right angle
in a horizontal plane for the purpose of form-
ing ribs to support the superstructure of the
bridge. Similar walls 17 join with the wing
walls and the edges of the arch.

There is no bond between the walls 16 and
17 and the arch. The space between these
walls is filled with clean clay and rammed
solid, after which the sidewalks and road-bed
are laid in the usual way.

Several coats of plastering are applied to
the face of the arch and the wing walls, the

finishing coat showing an imitation of alter-

20

30

40

55

6o

nate smooth and rock face stonework.

The distinguishing feature of my concrete

arch bridge is the joints in the arch and the
substitution of the walls 16 and 17 for the
usual haunchings, thus leaving the pieces of
the arch free to expand or contraet without
cracking or breaking the arch, and will also
allow a settlement of the support of the arch
without cracking the arch.

Where it is desmed to build a bridge using
a span or spans of from twenty o ﬁfty feet in

length, the form of arch just described and

shown in detail in IFig. 4 1s sufficient and will
prove very strong and durable.

The layer of tar-paper between the ends of
the arch and the skewbacks forms a joint bhe-
tween the arch and the abutments which al-
lows of sufficient action caused by expansion
or contraction without cramping the parts of
the arch and cracking or breaking the arch
and abutments. This construction is shown,
described, and claimed in my application
above referred to, {iled concurrently herewith
and serially numbered 584,439.

When it 1s desired to build a span of from
one hundred to three hundred feet, I employ
the construction shown in detail in I‘1ﬂ 5., 1

employ iron shoes 19, having joints 20 in their

center and the faces 21 on cach end. One
end of the shoe rests upon the surface of the
skewbacks, and the lower end of the arch
rests upon the other surface, thus forming a
hinge-joint between the arch and the skew-
backs. A similar shoe is inserted between
the upper end of the segments of the arch
and the keystone. The shoes 19 extend the
whole width ot the bridge, as do the layers
of tar-paper, as heretofore deseribed, and
form supports for the arch and allow of its
moving by expansion or contraction without
injuring the pieces of which the arch is com-
posed and without breaking or cracking any
part of the bridge. This constr uction allows
the foundations fo settle without showing any
cracks.

Thus 1t will be seen that by adopting my

invention a conerete arch bridge may be built

having spans up to three 111111(11*ed Leet 1n

65 leng th which could not be done by any known

old process.

A complete concrete arch constructed in |

seribed comprises three pieces and four joints.
Each of the three pieces are cast 1n position
as heretofore suggested. In making thesec
castings the section to be construeted is sub-
divided to suit the exigencies of the case.
After work commences on one of these sub-
divisions that subdivision must be finished
before the work is discontinued for the noon
hour or for the night, in order that there may
be no divisions or cracks in the subdivision
caused by the hardening of one part of the
concrete before the next partisadded. When
the subdivision is completed, the templets
in which the subdivision has Dbeen cast are
left in position until the workmen are ready
to begin the next subdivision. Then the tem-
plets are removed and the exposed surface of
the completed subdivision to which 1t is pro-
posed to jointhenewsubdivisionisthoroughly
scratched Dby an iron brush and cleaned off
with water, and athin coat of mortar is spread
all over said surface, in orderto prepareit for
taking a bond with the next-to-be-completed
subdivision, and this processis repeated until
the entire section 1s completed.

In constructing the arch as hereinbefore de-
sceribed I use concrete prepared as follows:
Takeonepartof Portland cement, three parts
of sand, and five parts of macadam by meas-
urement. Mix the sand and cement thor-
oughly together while dry, then add a good
sprinkling of water, mix again until a stiff
mortar 1s formed, then spread the macadam
all over the motar, and turn the whole mass
over three or more times and until the spawls
are all covered with mortar. Then place the
concrete so formed immediately in position
and ram the same until the water flushes to
the surface, after which the concrete is not to
be disturbed.
newly-made subdivision of the section by ex-
pansion of the false work from the moisture
or dampmness of the fresh concreté which is
to form the next adjacent subdivision, the
false work is thoroughly soaked for at least
twodays before the concrete work commences,
and then the sheeting of the false work is cov-
ered with waterproof paper, so that no ad-
ditional moisture can come in contact with
sald false work.

An arch consisting of only three members
constructed in accordance with myinvention
is strong enough to carry almost any weight,
and supplemental haunches, which are a mat-
ter of necessity for either stone or brick
arches, are not required in my bridge. This

omission takes a large weight off of the foun-

dations of the bridge, or, in other words, the
foundations for an arch of my construction do
not need to be near as heavy as for the old-
style stone or iron arch.

In the place of the usual supplemental
haunches I make the areh thicker at the
breaking-point, which is about one-third of
the length of the span from the skewbacks,
and from the breaking-point the segments of

In order mnot to disturb the
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. atthe point next the keystone. |
- arenot a necessary part of the arch, but may

be inserted or left out, as deswed "When.
inserted, these walls form & convenient and

571,225

the areh taper both Ways belnﬂ' the thmnest
The walls 16

E | ef"fectlve support for the roadway, sidewalks,

Io.

- or whatever supe:tstmctme there may be
~above the arch. -

I claim—

1. In a concrete bmdn‘e metalhe shoes'

i.l--_.gomted together and 1nserted between the

- ends of the haunches and the skewbacks and
~ between the opposite ends of the haunches

o | and the keystone, substantially as specified.

20

2. A concrete bridge consisting of abut-

ments having skewbaeks metallic shoes rest-
- 'Ing upon smd Skewbacks mating metallic
_-shoes jointed to said first- mentloned shoes,
- haunches comprising voussoirs. of eonerete. .
bonded together resting in said second-men-
‘tioned metalhc shoes, meta,lhc shoesatthe up-
per ends of said ha,unehes and metalhc shoes _

.-

[ ] omted to the 1ast-ment10ned shoes and a key-

3.
Rl |

stone resting between said last - mentlomed J.

| shoes; substantlally as specified. |
3. A concrete bridge consmtmn' of abut-

ments having skewbaeks metalhc shoesrest-

shoes, and walls on top of said haunches, said

walls bem o unbonded from said haunches and

said abutments, substantially as specified.

| ing upon saud skewbcwks mating metallic -
'shoes ,]omted to said ﬁrst-mentmned shoes,
| haunches comprising voussoirs of conclete
| bonded together resting in said second-men-
tioned metalhe shoes, metalhc shoes at the
upper ends of said haunches and metallic
shoes jointed to the last-mentioned shoes, a

keystone resting between said ]&St*mentwned 3._5 R

In testimony whereof I afﬁx my. swnatule |

in presence of two Wltnesses
- ADAM GEISEL
Wltnesses
EpwArD E. LONGAN
MAUD GRIFFIN

30: _- '
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