W. M. THOMAS.
CONCRETE BRIDGE CONSTRUCTION.

APPLIOATION PILED JAN. 30, 1908,

Patented Mar, 16.

1909,

4 SHEETS—SHEET 1.

)

WL

by
Ml . rr ....-._..._ - _....__....
A NS R R T
- R *

% 3
“ Il,,.bl“w»f”

", _._n.. o

IIL7E T,

M. TS,

;

8
N
L7Z

,
S \
- - r _..._.._
H 15 N
of
[N ] .“ _.ff
BN NN
v NN
N
i

-
b
=

2L )y £
.W\. G 0 5500 ¥

L

. " " .1
FAL 4 LA
LY [ g A
1-\_. -i._..’ rﬁ..-
" S 2- .
- [ 1] [ - h..m
J v L iy 7,

Y A R A I L TP T TP T LTI \wﬂ\ﬁn\ﬁﬂﬁﬂ\xﬁ%&h\\\\hﬁxxﬁm
4

{7 2 Gt il sy A F s Z

00,5 o it 4 228D e LU 2
._\___.\\ o AT “\\s\h\\\\\\ﬂxﬂ\h‘\\\.ﬂn\ s ..“_____\».._____..___.______.___.. A,

\Wﬁ.\\.\ ,Qwu VA \.n\x““.x\“x“\w\ A A Y X XA \\xﬁxﬂh..“\

A

Iy

20 2,7 75y

.ﬁ\.\.ﬁ\

520, LY S Y
__.n\.u.u, _.__._m. 5 Mr\...m\\\.ww 7, 7

w@ e
AL » i
. q.Hq1r-MI.J . -, a

¥ &LE

W2 A UL LIRS

.._-m_.___._.."-.”-__..-.» ‘.-.__..__-

X

.:E'- "..ll. )

-
Hi t_‘_'l___.-l-_“.lll.
= v

PSSR IS g PPF AL, \%&%ﬁﬁ%&%&%ﬂ%&&
/L%,

PO,
720,

i
R %
07

iy n.\‘1 A Yy
. Tl LB Sl
= -.'.-_ ..I“.. Sy .-.- .-..|.||.'__...-ﬂ._l.. BF] .l...____..H..-..ﬂlv ¥ .._J._ml L




"W, M. THOMAS.
' CONCRETE BRIDGE CONSTRUCTION,
APPLICATION FILED JTAN, 30, 1908.

915,316, B Patented Mar, 16, 1909,

¢ SHERTS—SHEET 2.

P Y- s TP MEREEEELE
e LT L . -i-""tl| b )

L L L -~
- L] - " ' -‘:', ..-Il

Ll
" -.'-n-"_
¥

L
[

e—rm— e L L — ey ———y l: :- : l__'_

— - T = ] r -~ * - u._-'- F F‘-..""u: FIH.,"‘]:; IWB:H#‘ -, -_'l‘ﬂ'.r‘__ u"‘

- . a oy pr ) o . L e g Lt g l'-: 5 o ::ﬂ. - ': r'?' ;J';H'-r"i' ") - ‘-'-d :ii'ﬁl}':‘ll': ".-".:'.'.‘E*E.d.':_&?"iP'E‘Hﬂ:!':“‘;'g‘r;“q '.%--:ﬂﬂ gt Y ';r'* . 'll-':"'d'r'?'n‘

o Ny i S Rl g - a ¥ ﬂ'-ﬁ' ) 'F"-'.h-t. !-;" " u . * Ll -3 L W% T, A Sepgrail e - N - I E i .

r. *m - oy a -!... '-... - i“-l-.... - - - ‘ ._.'F - T *T\- —:-—jl-ﬁ—--

v SO Y S.c 7 PR Y- P r T x X T T T T f L - Tt P o ; <oy
L]

ey == - i
——

e o
SN
£ 0
P
o
‘t?.f't
x_..lI ~
gav
ﬁ-tl\tjlb
J‘f ‘E"*'
-4"'&
A
F
')
)
s
fi‘
/4
e — - o —

r
-

t L |
L,
b ]

L™
N\
’

58
~
&

N
W

N T S W o it - - e~ - i -l o e’ Wl

jzvezzz,‘wﬂ -

\2)’?47. %%, _ ; | St TR




W. M. THOMAS,
CONCRETE BRIDGE CONSTRUCTION.,
- APPLICATION FILED JAN, 30, 1908,

Patented Mar. 16, 1909.

4 SEHEETS—SHEET 3.

915,316,

SV

=
’!1}.

]
e ]
P T

S

AT o e T AL ST LN A SRS it e, T MY
.y -
1 - - -

iz

-rF"'.-'_.
"IF 1"“‘-.—-
'Y oy p

6w
7
8 /i
ply
3 2%

r.:-
-_-'-_I-

7

LI

Pt -
="
'—‘-

- - b
Hl [
- A

!
1'/
’ iy

"]
&\:

493
74
{7
7Y




o T

“W. M., THOMAS.

CONCRETE BRIDGE CONSTRUCGTION.

APPLICUATION FILED JAN, 30, 1908,

/
1%

——r-
Z_) X
‘:\?\ ' 3/ ) ng
PR b
W N
NN N
NTE e 2~ /}@ N
Co s Ci ) & AT Dy
Y A=Y RN s "%}:,:
: —lol — |3 =——F=
| 7 a
13t i |
e — — =
| II’ | T
- , : ! ,_...-i"‘#‘:
. — [ ;

Patented Mar. 16, 1909.

4 SEEETS—SEEET 4.

P
033 424"

\ -
— — a_t..
— e == g vy gl
T
— L
—_— e m—am .- T PR
—r
e . ﬁ B l-l—l—l——__ — .
T —r L T ==
I :
.. v
er———
1 i
— TR o S T-— - =
A= e
_
B .
= |
_— . =
T — r—
——
:
H

b
1
—ye—— -

=e

TiR

IR T

. vz, Y. Tecimos



-’_13'9-."9"1~5, 316::- o .'

UNITED STATES PATENT OFFICE.

WILLIAM M. THOMAS, OF SANTA ORUZ, CALIFORNIA.
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To all whom it may concern. o

- Be it known that I, WiILLIAM
a citizen of the United States of America, re-

- siding at Santa Cruz, in the county of Santa
Cruz and State of California, have. invented

coertain new and useful Improvements In
Concrete-Bridge Constructions, of which the
following is a full, clear, and exact descrip-
tion, reference being had to
ing drawings, forming part of this
tion. . I

specifica~

“concrete bridges and it has for its object the

" ‘production

15

longitudinally and transversely and.which
include reinforced cantaliver arms.. = .
| to pr_o#-

of a structure of this charactér in

which the abutments are reinforced - both

A further object of my invention is

 vide reinforced segmental - arch sections

- 20

. _ _thesea,rchfsections with means where

~are .adjustably mounted in the bridge struc-
A further object of my inventionisto pro-
- vide for an efficient reinforced connection be-

25

" 30

85

which may be produced prior to mounting
them in the bridge structure and. Erovid‘e

t

ortion of a bridge con-
d. 1 anice with my .1mprove-
Fig. II is a horizontal section taken

I'is an enlarged vertical section taken

7 ture shown in Figs..I and II and the struc-

‘tural.elements of the bridge above these arch
" gections. --Fig. TV is a longitudinal section
RK€ i,the ‘framework of one. of the
abutments of the bridge structure. Fig. V-
is & longitudinal section taken
~ of the arch sections a part-of a. mating

45

in one of the arch sections anc

50,

.:_55'

~ ‘taken throug

_ showing the reinforcing
45 said members. Fig. V11s an
~ - spective.view of the _.remforcmg

" socket :h’jl_'ig"&:membe:,.'Gf:_‘t_]:ie‘;;de_stﬁii})
50 ployed in'the abutments being sHown asso- |
2 ated with tho hinge,member of the arch |
" section. "Fig. 'VII 18 an. enlarged :verfical
longitudinal section through: the crown. exds.
of & pair of mating areh sections and illus-

section and a part of one of the abutments and
| framework within
~ Fig.
framework

t

tratmg the hinge by Whlch thesesect.mns . 31-3

the accompany-

My invention relates to the colis_ti‘liétion of

y they

‘the structural parts shown in Fig. 1.

through -one-
arch.-

is an .enlarged per-.

‘one of the i

hinge. m'eimb‘é_r{smmie&“hfri_ﬁsaid}fréimewﬁﬁk& &
Qmn..em-

.1 movably fitted
M. THOMAS, .

o

TFig. X is a cross section taken on line

view partly
cal section

cated at &
- | between which
' tween various arch ections emplayed in the |

~ bridge structure. .
 Figure I is a vertical longitudinal section
taken through a
" structed I accor
- ment.
R thmu%

,, | _ | | | and IV, of the’ abutment
‘through the arch sections of the bridge struc-.

trussing and tie members that may be ar-
‘pose of resisting the
ypon said ribs, ‘lhe s nited
by ties 1/, see Fig. I1. Each reinforcing 1tb -
'1'in my bridge structure has associated with
it on one side 8 stay frame having upwardly

in- which are ‘horizontal reinforcin

‘The invert € of

d to each other. Flg VIII ish_a,
cross section taken on line VIII—VIII, ¥ig.

| VI. - Fig. IX is an elevation of one of the

crown hinge members of the arch se%tions.
. '"'_XJ
Fig. VII through one of the arch sections.
Fig. X1 1s

o vertical cross section taken on

line XI—XI, Fig.I. Fig. XIIis atoporplan -

view of the arch sections illustrated as they
appear when mounted in a bridge structure
and cpnnected to each other before concrete
webs 'are molded between the arch sections
to inclose the tie members. -Fig. X111 1s 2
in elevation and partly in verti-
illustrating a modified form of

65

hinge that may be used at the junction of the -

to furnish antifriction bearings in the hinges.

in-section of the antifriction bearing
device shown in Fig. X111. '

- Referring to the a,c_compa.nymg drawings._:'
A designates one of the abutments of a con--

X is a.second abutment lo-
distance from the abutment A and
and said abutment A the arch
constructed in accordance with my invention
is located. . The abutment A comprises an
arch B, an invert C and a cantaliver arm 1),

and said abutment is mainly constyucted of

crete bridge and

concrete but has reinforcing elements therein -
‘which I will proceed to describe. -

1 designates reinforcing ribs,

ranged in any suitable manner for the pur-
strain _'th&t 1S ‘lmposed

~ The several ribs are united

‘extending reinforcing members 1° and ‘1°,
and trussing’ member 1¢ |
‘gide, & cantaliver arm 2 that

énd, on the other

J

,

bers 3 that- extend :longitudina

members of the cantaliver arm are reinforged.
tment A contains

the ab

longitudinal reinforcing members § and trans-

‘| verse reinforcing members 7 which’are united

see Figs. II )
A which include

_ _ , extends out-
W’&rdly.-fr’om-'the arch of the abutment A and

{16 mem-
y of .the

1 arch sections with the abutments of a bridge -

Tig. XIV is a view partly in elevation and -

partly 75

80

85

90

95

100

.cantaliver arm, horizontal reinforcing tie
‘members 4 that extend transversely of -the - -
cantaliver-army-and vertical reinforcing truss- 105

116



.2.

to-each other. The reinforcing members i
~ the invert are united to the sides of the abut-
“ment r1b 1 and act to take up the thrust of
‘the abutment arch and distribute the weight
b of the structure and the thrust in the entire
. bearing area of the abitment.

- ... Theseries of abutment ribs:1 are connected

- by a plurality of concrete cross webs 8, see | _ _ [ _
thereby affording greater resistance in the

~Figs. I and II, in which the transverse rein-
10 foreixr
-are 1ncased within longitudinal concrete webs
..~ 9. 'The webs 8 and 9 are united by horizontal

.. or floor webs 10 and as a consequence the re- |

15 1nforcing members of the abutment ribs are
- entirely protected by being surrounded by
- concrete. The cells produced by the pro-
- " duction of the webs mentioned may be, if de-
- sired, filled with sand, loam, or other suit-
90 able material. -~ . . .
K and E’ are-the concrete segmental arch
. - sections 1n my bridge structure that are
. adapted to be mounted between the abut-
- ‘ments A and X, or between additional abut-
- .25 ments of the bridge structure.. These seg-

- mental arch sections, which constitute the |

- "haunches of the arch, have incorporated
. therein reinforcing ribs that are embedded in

| ~the concrete. These reinforcing ribs are pat- |
30

terned Somewhat after the reinforcing frame-
- work shown and described in U. S. Letters
Patent No. 805,762, issued November 28,

~: 1905, to John S.-Thomas and myself. The

* reinforcing ribs comprise upper pairs of longi-
35 tudinal rods 11, prefera,blp -of rolled metal,
~ that are bent to radius of the circle of-the
~-arch that is to be produced and lower pairs
~ of longitudinal rods 12 parallel with the up-.

40 .
 the.lower pairs of rods 12 are nearest to the
- intrados of the .arch when the arch séctions
~are assembled in the bridge structure and I

 -will hereinafter refer-to the rods 11 as longi- | p
udinal-exira _ L ngi- | sheet. 19 of copper or othe
tudinal intrado rods for the purpose of dis- | ._

45 tudinal extrado rods and the rods 12 as longi-
- tinguishing them from each other. There is
- preferably one pair of extrado rods and one
- pair of intrado rods in each arch section.
50 - 13 are crossed strut plates that are disposed
- -~ diagonally across the longitudinal extrado
~rods 11 and longitudinal intrado rods 12 and
| L.,w}:iich ‘are preferably threaded onto - these
ohodss . e TR T R
55 ° 14.are wire stays and by which the strut
-7 plates 13 are held in position in the ribs of
~ thesegmental arch sections. In making the
. stays 14 of -wire, I pass the wires over the
.. Tods 11 and under the rods 12 and across the
60 upper ends of the strut plates 13 and lower.
- ends.of the next strut plates 13 to produce
- loops extending afound these parts-and then .

strut plates an r the
Bagirofsaidrodsinthe same rib are disposed -

forcing tie members are situated and the

.. 'longitudinal reinforcing members of the ribs '_plabe's ‘and stays were all -arranged in one

‘arch in my bridge structure.

~ The upper pairs of rods 11 and lower pairs
of rods 12 of the reinforcing ribs .are rein--
forced horizontally by wires 11’ and .12’ re-
‘spectively that are twisted around and over
| and under the rods (see Fig. VI). These -
| wires serve to provide, braces for lateral
reinforcement of the rods to which they are
applied. - T
{ At the abutment end of each segmental
‘arch section is a semi-circular hinge member

| 15 having radial flanges 152 and which is
secured by its radial flanges 152 in a suitable
manner to the longitudinal extrado and -in-

‘has fitted to its-outer face a correspondingly
-shaped proteetive sheet 16 of non-corrosive

- per pairs of rods 11. The upper pairs of rods | each segmental arch section E and suitably

11 are nearest to the extrados of the arch and

915,316

' ing action upon the strut plates to hold them

firmly.. The strut plates and stays connect-

1ng the extrado and intrado rods at one side

of each segmental arch rib are placed: diag-
onally in one general direction while the
stays connecting the other

70

iagonally in the opposite ‘general direction
ribs. than would. be afforded if the strut

general direction. The strut plates 13 are

‘extended beyond the longitudinal extrado

rods 11 and project through the extrados of
the segmental arch sections, as seen in Figs. 80
V and VI1I when said sections are produced.
The extensions thus provided serve as ties
when the spandrel wall 1s built up above the

85

00

05

trado rods of the arch section ribs and which

100 -
material, such as c()pEerhavi ' 1% flanges 162
lapping the edges of the radial flanges 152 of
the hinge member 15, At the crown end of

secured to the .loliibgitudinal’-_éxtr'aldo' and in- 105 .
trado rods 1s a crown hinge plate 17 that is -

‘provided with pockets 18 that receive mem-

bers to be presently mentioned. The hinge
late 17 has applied to its face a protective
_ r-suitable non- 110 .

corrosive matenrial.

. 20 is 2 hinge plate su1tablysecuredto the
Jongitudinal extrado and intrado rods'of the

segmental arch section E’. :This plate has -
mounted in 1t a plurality of bolts or pins 21 115

that are provided with round heads 22 lo-~

cated at the face of said hinge plate £0.

The bolts or pins 21 are.of non-corrosive
| material and they are adapted; when - the

arch sections E- and B/ are assembled, to 120
enter the pockets 18 1n the hinge plate 17 to -

act as cogs and permit movement of the

crown of the arch in which the arch sections - '

E and B’ are incorporated. By this con- -
struction I provide an arch that is susceptible: 125 .
.of rising and _ _ .
‘ive strains or when expansion and contrac- -

falling when subjected to excess-.~ . .

unite the ends of the wires. by twisting said | tion take place in'the bridge structure. The - -
__‘ends together across the bodies of the stays, | hinge plate 20.is similarly, to the hinge plate .~
81 .,thm'abj? causing the stays to exert a tighten- 1 17, protected at 1ts ‘face: by a; protective 130

M ] i-‘.r". -




..~ the. arch .sections.
~. thejarch sections I am.ena
them in a condition reedy to be put in place
~ in a concrete bridge and dispense with the
~ “erection of ,false work and I{

. molds: upon . the false: work durmcr the prog--
“ ress of erecting the bridge structure to pro-
_duce the arch of such structme

| s

20

- 'mente

3

sheet 23 of cepper or. other nen—corroswe Iof concrete that conteme longltudme,l and -

-matel 1a]. - _
| After the segmental sectmn a.reh mbs have.
S been -constructed in the manner described.|

and previous to the.mounting of the.arch’
- 'sectmns in ‘a bridge structure I lay said ribs
. in.a suitable -mold. properly shaped to pro- |
. duce.the. extrados and intrados of an arch |
- and-fill the mold with cencrete with the re- |
10
.+ with the. exceptwn of their hinge members -
 loeated at the .abutment and crown ends of
By this 1;1%11 of making |
bled to produce .

sult of wholly ‘embedding the ribs in concrete |

"To :provide for the reception of the eeg—

wit

*forcing framework-or ribs of the abutments
ot the. brldge structure- and at.the ends of
. the. cantaliver arms of the abutment in the

. instance of the abutment A. These socket |
“. see.Figs. V, VI and
- _.'ijwerdly from the plates a,nd contain slots 26

plates are preferably provided with wings 25,

%III that extend reer-

. threugh . which bolts- may be passed to

: -j-"";‘fmeterlel
40 e

- eonnect the socket plates to the reinfor¢ing.
framework .of the abutments, the slots pro-
~. viding forsany desired letelel adjustment of
. the socket plates in mounting them.

rotective sheets of non-corrosive

7 are
aving

edges of the socket tes 24 and that are

-_apphed to the faces: of the socket plates 24

* and which, in connection with the socket.
“.plates, are- embedded within the concrete
. .of the abutments so that the socket plate |
45

~-. ¢orrosion or rusting of the plates. _
" The series of arch sections E and the

is sealed from the air, thereby preventmg

serles of- ereh sections E* in the brldge

~structure are individually united by brace

50 and tie. rods 28, see Fig.

XTI, which are

~:preferably secured ‘to the ribs of the arch
" sections through the medium of cross rods

- 29 fitted to the extrado and intrado rods of :

. the arch sections and to which the brace.and

55

tie rods are rweted or otherwise secured.

',The arch sections in sets are bound together

: .ﬂ'throucrh the sections.

‘tie - bolts 28’ - extendmg transversely
After the segmental

- arch SeLtIOIlS have -been tied together in the

60

manner just explained, cross walls: 30, see
" Figs. T and II, of conerete are molded be- '
“tween the a,reh sections ‘to stiffen the arch

and these cross walls are extended u wardly

: 65

~as-seen in Fig. I, to points above t

e arc

& building .of

arch. seetions E: and FE'. by the

~ abutments ‘of the bridge I utilize segment
~ shaped socket plates 24 that. are provided
radial flanges 242 attached to the rein-

ﬂen%es 27> legpmg the -

| for-

liver-arm hevm§

| transverse remforemg framm;mrh 32, see

ILL.

Fi
%11 F1 s.- XIIT and XIV I have shown a

medlﬁeetlon of the abutment socket bearing
the . seﬂ'mentel arch sections of my

bridge structure in which a socket plate

or frame 24’ is utilized and anti-friction

rollers 33 are mounted . in said plate or
frame to receive the hinge plates 15 at the.

abutment ends of the segmentel arch sec-

1 tlons -
Tt will be-seen that in the constructmn of
‘the .abutment of my bridge structure the.

80
the hne = -
- of thrust. of the span arch end Is In com-
The ca,ntehver arm 1s in tensiom =
until the pair of ribs are inserted into sockets -

89
arm becomes part . of la,rge or span arch -
cantaliver arm is in compression also that -
‘said Invert is strong enough to receive the
thrust from the large arch that depends for
1ts support upon the cantaliver arm.

invert -acts as a compression member while
the arch of the. abutment follows

pression.

at ends ‘of cantaliver arm, then cantaliver

I claim:—

70

75

90

1. In a brldge conetructmn a remforced-.

concrete abutment comprising a large, thick

reinforced concrete slab extending under en-

tire abutment, a portion of which slab forms
‘an invert of an arch that is taken out of the L

95

abutment, leaving an arch with two piers
resting on invert slab; the. outside piér hav-

Ing a cantaliver ATTO ‘extending outwardly
from it and which forms a portion of a large
~arch, and the ‘soffit of which forms the in-. .
trados of portions of large arch; said canta- =

at 1ts ext1em1ty a semi---
-circular skewback or portion of hinge se- -
o108
‘said abutment being built in 10ng1tudma,l -
reinforced -concrete rlbs

curely bolted 'to longitudinal. reinforcing;

reinforced with

100

cross walls and horlzente,l remferced floors -

which form compartments in . abutment

| which may be filled with ee}nd or rock to save
concrete material.

110

2. In a bridge construction, a concrete

a,reh section having lower and upper longitu-
dinal ribs each consisting of a pair of rods,
crossed strut plates extending across the
lower and upper ribs, and stays extending

115

around the lower and upper ribs at the Cross- -

ing of the strut plates..

3. In a bridge construetion, an a,rch com-
120 -
mng remforemg ribs therein comprising longl- ik

prlsmg segmental concrete areh sections hav-

tudinal lower and upper rods arranged in

f&ure strut_plates interposed between the

wer and upper rods in said pairs, and, stays
‘connecting said lower and upper rods; said
strut

“through
-} etentla,lly as.set forth.

lates having extensions pro]eetmg
the extrados of seld sectmn

125 .

sub-?- C

4. In a bridge eonetructmn ‘an erch com= .

sectmns and. umted by a superstructure 31 l prismg segmentel concrete a,rch ‘sections

130



%

having reinforcing ribs therein comprisin

longitudinal lower and upper mdsarmngeg
in pairs, and crossed strut plates interposed
between the lower and upper rods In said

¢ pairs; said strut plates being disposed diag-

onally between the lower and upper rods at

one side of each rib and being disposed diago- |-
nally but in a reverse direction between the

lower and upper rods at the opposite side of

each rib, substanti:ly as set forth.

5. In a bridge construction, an arch com-

prising segmental concrete arch sections

having reinforcing ribs therein comprising

~longitudinal lower and upper rods arranged

15

 strut plates and wires by which said lower

20

- substantially as set forth.

25

30

. 35

- adapted to enter the pockets in the mating |

in pairs, crossed strut plates interposed be-
tween the lower and upper rods of said pairs,
stays extending around and-connecting said
lower and upper rods at the crossing of the

and upper rods are bound together in patrs,

- 6. In a bridge construction, an arch com-

~ prising an abutment having a cantaliver.
- arm containing reinforcing members, hinge
socket plates provided with slotted wings

adapted to be adjustably secured to the re-

inforcing members of said cantaliver arm and
adapted to receive an arch member of the

bridge structure; substantially as set forth.

mating concrete arch sections having hinge

) : plates at their crown ends the hinge plate of
- one of the sections being
pockets and the hinge plate of the other sec-

provided with

tion being provided with pins having heads

. hinge plate, substantially as set forth. -

8. A concrete ab

tment formed with an

- arch having reinforcing ribs and cross ties; a

40 stay frame having upwardly extending rein-
. forcing members and trussing members, a

- 7. In a bridge construction, a pair of

cantaliver arm having longitudinal reinfore-

ing tie members, transverse reinforcing tie

members, and vertical reinforcing trussing
‘members, and an invert having longitudinal
reinforcing members and transverse.rein-

forcing members.

stay frame having upwardly extending rein-
forcing members and trussing members, s
cantaliver arm having longitudinal reinforc-

ing tie members, transverse reinforcing tie .

members, vertical reinforcing trussing mem-

bers, concrete cross webs, concrete longitu-

dinal webs and concrete floor webs and an

10.- A concrete abutment formed with an

arch having reinforcing ribs and cross ties, a 3
stay frame having upwardly extgndir_‘lg remn-

forcing and trussing members, a cantaliver

9. A concrete abutment formed with an.
arch having reinforcing ribs and cross ties, a

50

| invert having longitudinal reinforcing mem-
bers and transverse reinforeing members. -

arm having longitudinal reinforcing tie mem- .

bers, transverse reinforcing 'tie members,

‘vertical reinforcing trussing members, seg-
ment shaped socket plates, having wings
connected to the frame work of the canta-

liver arm, and an invert having longitudinal

reinforcing members and' ‘transverse remn-
| forcing members. . . '

11. A bridge construction comprising a

concrete abutment formed with a cantaliver
arm h&vm%(remforcmg framework, segmental

shaped socket plates having wings connected

to the framewark of the cantaliver arm, and
an arch section having semi-circular hinge

‘members fitted to the socket plates. _
© ' WILLIAM M. THOMAS.

In the presence of—
- . K. G, SHAFTER,
. Emaxvuer HENDRICKSEN.
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