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will TED STATES 
WILLIARE WE, THORAS, OR 

-- 
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CoRCSEE ERA GE CRESERUCFON. 

1,097,269. Application filed January 24, 1811. Serial No. 604,434. 

To all whom, it may concern: - Beit known that , WiLLAM. M. THOMAs, 
a citizen of the United States, residing at 
Oceanside, in the county of San Diego and 
State of California, have invented a new 
and useful Concrete Bridge Construction, 
of which the following is a specification. 
The main object of the present invention 

is to eliminate as much as possible the use 
of false work or centering required for mono 
lithic construction of bridges. This ac complish by forming the elements of the 
bridge, including the arch ribs, spandrel sec 
tions and floor beams, in positions other 

15 than that of final occupancy and then as 
... seinbling such elements in their final posi ions and connecting them together by steel 

20 

25 

ties and molded joints so that they are held 
in rigid connection and in such nannel as 
to resist both tensile and compressive strains. By such procedure, the cost of molding the 
parts is largely reduced for the reason that 
much of the expense of molding the concrete 
bridge constructions by the monolithic sys 
gem is represented in the staging or false 
work required to support the molds in their 
proper positions and by molding the ele 

so 

35 

ments separately no such supports for the 
molds are required. 
Another object of the invention is to 

provide a concrete bridge construction in 
which the several elements, namely, the arch 
beams, spandrel sections and ribs, are pro 
vided with means for temporary support 
of the Inolding devices for temporarily hoid 
ing the cement for joining said elements to 

4. 

gether asid completing the structure. 
Other objects of the invention will ap 

pear hereinafter. The accompanying drawings illustrate the 
invention, and referring thereto: Figure 1 is a perspective of a portion of 
the bridge construction, showing the floor 
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in process of formation. Fig. 2 is a frag 
mentary section, showing the manner of 
attaching the spandrel section to the arch 
rib. Fig. 3 is a side elevation, partly in sec 
tion, of one span of the bridge. Fig. 4 is 
a section on line a--as in Fig. 3. iFig. 5 
is a transverse section, showing a construc 
tion of spandrel section adapted for use 
where there are more than two arch ribs. 
Fig. 8 is a longitudinal section, showing the 

5Sarched form. Fig. 7 is 
construction where the foo' beans are of 

fy, 8. 

ge"-a in Fig. 6. 
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Referring to Fig. 3, 1 designates the piers 
or Supports for the spans of the bridge, 
2 the arch ribs springing from said piers or 
tipports, 3 the spandrel sections resting on 
said arch beams, 4 the longitudinal fioor 
ribs, and 5 the floor. Curb beams 6 are pro 
vided at each side extending longitudinally 
of the bridge and resting on the spandrel 
Sections. The arch ribs 2 are of reinforced 
concrete having longitudinal reinforcing 
membel's 7 and being provided at their ends 
with means for seating on the piers or abut 
ments and being further provided at inter 
vals along their length with horizontal 
ledges of seats 11 to receive the spandrel 
Sections. In case the three-hinge arch con 
struction is used, the said arch ribs will be 
formed in two unenbei's for each span, meet ing and hinging together at their upper 
ends and resting at their over ends on the piers by a hinge support, but it will be 
understood that my invertion is not limited 
to Such construction. The spandrel sections 
be of the same general construction through 

section oz irá 

horizontai and portions 38 which Fest, on 

3 are also of reinforced coincrete and may 
out the bridge, being adapted to rest on the 
arch ribs 2 and to stupport the floor beams 4. 
and where such spandrel sections are of any 
considerablé. height they are formed as open 
frames, as shown in Fig. 1, with a spandrel 
post 8 at each side connected at to) and bot 
to n by upper and iower transverse members 
9 and 10. The lower ends of the spandrel 

| posts 3 are formed as fiat surfaces. 18 adapt 
led to 'est on seats 11 on the arch ribs 2 and said spandi'el posts may be provided with 
vertical metailic belts 12 molded therein an extending through holes 12 in the arch 
ribs 2, nuts 13 being screwed on the lower 

| ends of said posts to hold the spandel sec 
tions it: position on the arch ribs. The arch ribs 2 are provided with eyes 14 having 
their shanks i5 incided into the arch ribs, said eyes being disposed in such manner as 
to receive the hook-shaped ends 16 of rein 
forcing rods 16 molded in the lower men 
bers 10 of the spandel sections. The lower 
transverse member 10 of the spandrei sec 
tion preferably digs downward from its 
the seats 1 aforesaid, and the eyes 4 on 
the 3'ch ribs 2 extend into this space 20 he 
Éween said arch ribs and the depending pers 
ties of tie sp33dre section, the aforegsid 
rods 6 also extending at their ends into 
these spaces. Aasther reisaiarciag red 23 in 
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the lower transverse member 10 extends at 
its ends into said spaces and is screw 
threaded to receive turn buckles 22, whereby 
it is connected to threaded rods 23, molded 
into the arch beams 2. The spandrel sec 
tion may be further provided with obliquel 
extending reinforcing rods 24 and with 
transverse perforations 25, said perforations 
serving to receive the bolts for temporarily 
supporting the molding members, as herein after set forth. Archibs, and the trans 
verse members 10 of the spandrel sections are 
further provided with rods 26 and 27 pro 
jecting therefrom into the spaces 20 afore 
said, so as to be embedded in the cement and 
to tie the spandrel sections to the arch ribs 2. 
At their upper ends the spandrel sections 
may be provided with metallic loops 29 hav 
ing their ends molded into the concrete sec 
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tions, said loops being adapted to be engaged 
by the lifting devices for raising the span 
drel sections into place. The upper span 
drel sections near the top of the arch are of 
such small vertical dimensions that they 

5 may be formed as a single member, as shown 
in Fig. 4, the construction of this transverse 
member being similar to that of the lower 
transverse member for the open frame span 
drel section as regards its means for support 
on the arch ribs, the two transverse members 
9 and 10 being in effect coalesced into one 
transverse member 10' in this form of the 
spandrel section. In each case the spandrel 
section may be provided with corbels 30 
adapted to support the curbs and the over 
hanging part of the bridge floor. 
The bridge flooring comprises longitudi 

nal beams 4 resting on the top of the span 
drel sections and perforated to receive bolts 
31 extending up from the spandrel sections 
3, nuts 32 being screwed on said bolts to 
hold the said longitudinal beams in position. 
The curb beams 6 are similarly held in posi 
tion by bolts 31 and nuts 32', said bolts 31' 
extending up from the Spandrel Sections 3. 
The floor beams 4 and curb beams 6 are 
further provided with loops 33 molded there 
into for engaging lifting devices for raising 
said beams into place and with upwardly 
projecting rods 35 to enter the molded floor 
for tying the floor and beams together. Said 
floor beams 4 and curb beams 6 are further 
provided with horizontally extending flanges 
37 and 36 at their lower portions, adapted 
to receive and support temporary molding 
means, such as boards indicated at 38, for supporting the floor during the molding op 
eration. Said floor beams 4 and curb beans 
6 are of reinforced concrete construction, be 
ing provided with reinforcing members 39. 
and said beams are molded in any suitable 
position adjacent to the location of the 
bridge, but not in situ. The said floor beams 
4 may be of uniform cross section, or, as 
shown in Fig. 6, they may be arched between 
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the spandrel sections, such portion of the 
floor beams extending down to form span 
drels 40 separated from the respective 
spandrel sections 3 by spaces 41 adapted to 
receive cement, as hereinafter set forth, and 
said spandrel portions of the floor beams 
and the spandrel posts being perforated as 
at 42, for receiving the bolts for securing 
the molding members in place. The floor, 
indicated at 5, may be molded on top of 
said beams, as shown in Fig. 1 or, as shown 
in Figs. 6 and 7, the beams, indicated at 4, 
may extend up part way through the foor. 
Reinforce rods or members 43 extend from 
the beam into the foor. 
To facilitate holding the longitudinal 

beams 40 in place while they are being 
joined to the spandrel posts, said beams may 
be provided with hooked bars 16 engaging 
in eyes 14 on said spandrel posts and with 
bars 21 adapted to be connected by turn 
buckles 22 to bar 23 in the spandrel post, 
the beams being lowered into place and se 
cured as above explained with reference to 
the joint at the lower end of the spandrel post. 
also provided on the spandrel post and on 
the beams extending into the space between 
said members and adapted to be embedded 
in the molded joint formed in said space to 
bind the parts together. 
The bridge is constructed as follows: The 

several arch beams 2, Spandrel sections 3 
and longitudinal beams 4 and 6 are molded 
in suitable molds in any convenient location, 
for example, on the ground adjacent to the 
site of the bridge, but not in sitat. By this 
procedure, the expense incident to support. 
ing the molds in the position required for 
molding the bridge parts in their final posi 
tion is eliminated and the expense of mold 
ing is also reduced by reason of the fact 
that the same mold elements may be used 
repeatedly for forming different elements 
of the bridge of the same form. For the 
purpose of transporting, and raising the 
bridge elements into position, any devices, 
such as traveling cranes may be employed. The piers 1 of the bridge having been built 
or formed, the arch members 2 are raised 
into position on said piers and held in con 
nection to form the arch spans during the 
completion of the span structure. The 
spandrel sections 3 are then raised into po 
sition over the arch beams and lowered so 
as to bring the lower ends of the spandrel 
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posts 8 onto the horizontal seats 11 on the 
arch beams, the bolts 12 at the same time 
extending through: the holes 12 in the arch 
beams and the hooked members 16 on the 
spandrel sections descending through the 
eyes 14 on the arch beams. By then apply 
ing and screwing up the nuts 13 and the 
turn buckles 22, the spandrel sections are 

25 

held firmly in position on the arch beams 2 383 

  



0. 

a 5 

20 

25 

35 

40 

45 

60 

and serve to rigidly connect such beams. 
To complete the connection, however, and 
provide a construction which is substan 
tially monolithic, cement is molded into the 
spaces 20 between the lower members 10 
of the Spandrel sections and the arch beams. 
For this purpose, mold boards or plates 44. 
are placed at each side of the spandrei see 
tions, as shown in Fig. 2, and a bottom plate 45 is placed between said molding 
plates, said bottom plate extending ob. 
liquely from the botton of the bower por 
tion of the transverse member 10 to the in 
side of the arch beam 2. The molding plates 44 are supported in 
position by bolts 46 passing through per 

S forations 25 aforesaid in the spindrel sec 
tion and the bottom moid member 45 is sup 
ported by bolts 48 engaging the said maid 
plates. Concrete is then poured into the 
space 20 between the arch beam 2, the hot tom of the spandrel section, the molding 
plates 44 and the bottom molding member 
45, and this concrete, indicated at 50, filling 
the said space, gives a rigid connection be 
tween the parts and embeds the projecting 
rods 26 and 27, so that the spandrel sections 
are rigidly connected to the arched ribs as regards both tension and compression 
strains. The spandrel sections having been 
secured in the manner above described ): 
the arch beams, the floor beams 4 and garb 
beams 6 are placed on the top of the span 
drel sections and secured thereto by the bolts 
31 and 31. In case arch floor beans are 
used, as indicated in Fig. 6, they will be 
joined to the spandrel sections by a noided 
joint, as indicated in said figure, most 
boards 44' and bottom plate 45 being se 
cured in place by bolts 48' 8xtending 
through holes 42 in the spandrei section. 
posts and floor beam spandrels, and cement 
being, poured into the space between these 
mold members, the beam and the spand'el 
sections. It will be understood that in forming the 
molds for pouring the cement at the joints, 
as above stated, between the spandrei Sec 
tions and the arch beams and between the 
floor beams and the spandrel sections, suit 
able openings will be provided for admit 
ting the cement. When the floor beams 
have been secured, as above, stated, mold 
boards or plates indicated at 38 in Figs 1, 3, may be placed on the projecting flanges 
37 and 36 on the floor beams 4 and curb 
beams 6 and the floor indicated at 5 is then 
molded into position over the support or 
temporary floor formed by these mold 
boards, or, as indicated in Figs. 6 and 7. tenporary joists 53 Inay be set on projec 
tions 54 of the floor beams and the Yold 
boards 51 may be placed on said joists and 
the floor molded thereover. This conpleies 
the structure as regards the essential ele 

ments and when the cement, applied as above 
stated, has properly set, the various mold 
elements may be withdrawn, leaving the bridge as a substantially monolithic struc 
ture. In case the bridge is of such width as to 
require more than two arch beams, for ex ample, intermediate beams, as indicated at 
2, in Fig. 5, in addition to the outside beams 
2, an interimediate Spandrei section, as in 
dicated at 55, may be provided seated on 
Said interimediate beams in similar manner 
to that. 3bove described for the spandrel sec 
tions 3, and outside spandrel posts 56 are 
provided seated on the outside beams and 
having extensions 5 from their lower ends 

70 

8 

extending across to rest on the intermediate 
arch beains 2'. The intermediate spandrel 
section 55 may be braced by diagonal braces 
64 extending between its vertical posts 65. 
The bottom member 38 of the central span 
drei section 55 and the bottom member 51 of the spandrel post 56 are joined to the 
respective beams by cement joints or fillings 
59 applied, as above described in the case 
of the fillings 50. The upper ends of the 
outside spandrel posts 56 and of the central 
spandrel member 55 may be provided with 
laterai extensions or arch portions 60 se cured together by a keystone means 61 
which may be molded into place, reinforc 
ing means, indicated at 62, 63, being pro 
vided on the members thus joined and being 
embedded in the fillings 59 and 61 to give 
the equisite strength to the construction. 
What i claim is: Y. In a reinforced concrete bridge, the 

combination of preformed arch ribs, pre 
formed spandrel sections resting on said 
arch ribs and rigidly connected thereto, 
each spandrei Section consisting of an inte 
gral section, the lower part of said spandrel 
section spanning a plurality of the arch 
ribs, and the upper part of said spandrel 
section constituting a transverse floor beam for the bridge, each spandrel section being 
provided with projecting metallic parts for 
connection with the respective floor beams and arch ribs, preformed longitudinal floor 
beams resting on said transverse spandrel 
Sections, said spandrei sections having me. tallic projections extending through said 
floor beams, said projections being thread 
ed, and nuts on said threaded projections 
engaging with the floor beams to secure the 
floor beans to the spandrel sections. 

2. in a reinforced concrete bridge, the 
combination of preformed arch ribs, pre 
formed transverse spandrel sections rest 
ing on said arch ribs, each spandrel section consisting of an integral section, the lower part of sach: spandrei section spanning a 
plurality of the arch ribs and the upper part of each spandrel section constituting. a 
£ransverse foor beam for the bridge, said 
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spandrel sections formed to leave interven 
ing spaces between portions thereof and 
said arch ribs, metallic members. em 
bedded in and projecting from said arch 
ribs and spandrel sections and extending 
into the said spaces, means for rigidly con 
necting said metallic members, and fillings 
molded into the said spaces and embedding 
the said metallic members. 

3. In a reinforced concrete bridge, the 
combination of preformed arch ribs, pre 
formed transverse spandrel sections resting 
on said arch ribs, each spandrel section con 
sisting of an integral section, the lower part 
of each spandrel section spanning a plu 
rality of the arch ribs and the upper part of 
each spandrel section constituting a trans 
verse floor beam for the bridge, said span 
drel sections being formed to leave inter 
vening spaces between portions thereof and 
the adjacent portions of the arch ribs, me 
tallic screw threaded members embedded in 
and projecting from said arch ribs and 
spandrel sections and extending into said 
spaces, and turn-buckles screwing on said 
screw threaded members to connect the 
same, and fillings molded into the said re 
cesses and embedding the said metallic screw threaded members. 
4. In a concrete bridge construction, the 

combination of preformed arch ribs formed 
with horizontal seats, preformed transverse . 
Spandrel sections, each consisting of an inte 
gral Section, the lower part of each spandrel 35 section spanning a plurality of the arch ribs 
and the upper part of each spandrel section 
constituting a transverse floor beam for the 
bridge, and each spandrel section having 
horizontal faces resting on said seats and 

downwardly into the space between Saif 
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having a transverse portion extendi: 
arch ribs and formed to leave intervening 
spaces between the said downwardly ex 
tending portion and the adjacent portions 
of the arch ribs, metalic reinforcing means 
embedded in said arch ribs and s 
sections, and projecting therefron) in 
spaces, means screwing oil saic incia 
inforcing means to rigidly connect the Spai 
drel sections to said arch ribs, aid iiikiings 
molded into said spaces for coininecting 
spandrel Sections to the arch iii)s. 

5. in a concrete bridge. the coli: 
of, preformed arch ribs and refring 
spandrel sections resting tier 
spandrel section consisting of 
section whose lower portion s. 
ity of arch ribs and whose 

preformed reinforced concrete floor 
resting on said spandrel sections, reinforc 
ing rods of metal running through said 
spandrel sections and floor beans and con 
nected together, forming an articulate 
framework of metal, said spandrei sections 
being formed to leave intervening spaces 
between portions thereof and adjacent por 
tions of the arch ribs, and cement, noided 
into said recesses to connect the arch ri 
and the spandrel sections together. 
In testimony whereof, have 

set my hand at Oceanside, Califoi'i 18th day of January, 1911. 
Willi R. T. 

In presence of - 
FRED HAYEs, 
JoHN GRIFFIN HAYES. 
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