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- - ; 2 124277 ARCHED PRECAST CONCRETE CULVERT Thi s .
invention relates to a group of arched culverts to be used for the )
sconstruction of an aqueduct, a tunnel, a utility tunnel and other cl osg
conduits, 5¢ and such group can include a variety of arched concrete
\cul verts ranging-fromtype Ato type L that will be described |later, and
sel-ectively used dependi ng upon circunstances. The arched cul verts each
Ce#prises a bottom portion, two |eg portions upstanding frorngr@gé%'?lo
sides of the bottom portion and an arché&d ceiling portion spanning both |eg
portions. Heretofore, there have been enpl oyed so-called box type concrete
cul verts of cross-sectiéggggﬁ/gﬁg@ﬂg@gebg&kggﬁp63¥ggggver, wi th such box
type concrete ‘cul verts, he drawback that, due
to large bendi ng neREstimperdish r@1akel ¢dl ¥egisupSosovéhdd Fig. 28, each
tube wal | -nust be nmade relatively thick to cope wth such bendi ng nonent,
t hereby i ncreeslvegrtéctadsd uwded [forcther ebastatetion sof epiagreduct,ar ge
guantities for 20 the fabrication of the concrete culverts, and al so
maki ng t he trantporehi i dmtiidthdunned: ,pd ebhes closed gandnits.o the
increaseg wei Accordingly, the_main o§%ect of this invention is to
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‘described later, and selectively used depending upon

—
~

circumstances. The arched culverts each comprisés a
bottom portion, two leg portions upstanding from opposed

10 sides of the bottom portion and an arched ceiling portion
sﬁanning both leg portions. |

Heretofore, there have been emplo&ed so-called
box type concrete culvefts of cross~sectionally rectangu}ar
shaﬁe, however, with such box type concrete culverts,

15 there has been involved the drawbéck that, due to large
bending moment applied to such culverts as shown in Fig. 28,
each tube wall must be made relatively thick to cope

" with such bending moment, thereby increasing the cost of
the coﬁcrete materials required in_largé quantities for

20 the fabrication of the concrete cﬁlverts, and also making
the transportation and installation works difficult due
to the increased weight. |

Accordingly, the main object qf this invention is to
solve such drawback involved_in the box type culverts and

25 to provide such a.group of arched culverts ranging from

type A to type L as described later that are capable of



-2- coping with a w de variety of use. The invention provides‘an ar ched
cul t,r to be used for constructing a closed conduit, which conprises a
txngiiﬁ portion, two |eg portions upstanding fron1opposed sides .0f 5 the
. bot

portion, an arched ceiling spanning both | eg portions, “and 4 oi ni ng -

s

>

nmeans for securely joining successive culverts-with each other, said o’

j oi ning nmeans conprising at- | east one gui de spigot on one end face and. :
respective gU|de socket on the other end face which guide spigot and QU|de'~¢
10 socket serve to guide the mating culverts to properly engage with each
other, and a recess provided in a face 0f 2aid cul vert which cooperates in

use mnth a face of, an_adj ace cul vert, far, retaining sealing neans bet ween
said faces. ?ﬁ Y#Q&Hﬁ ﬁg 8F BF@Cast concrete. Thi s

i nvention w I I now fy_&.wg{: Z‘%;pe%gsv\nahhai.gﬁgée J_Qt t ho% q, cg]gg %ggg

drawi ngs i n which: ctive view of an exanple o

condui t Cons”%h%‘%zhatﬁngtéaéﬂiﬁed | deR AR tYS GhebhakSRERL S8 ot tolm t YPe A,

type E and type [err], except that a 20 manhol e menmber to be placed thereon
is omtted; Fi cpor%iloa,at%oinég\/poavtimhsamp@ltahddngoﬂromt@ppn&ederadefs bgpe: A
Fig. 3is a side viewof the culvert of Fig. 2; Pig. 4 is an enl arged

secti onal vi%ewtie doddoneporbicmd a;plagtvhejdopn@léngt spannine il Je& s of

Figs. 2 and 3; Fi 5 is an en] arged sectional view of an exanpl e of rubber
ring applied (”pqﬁ%gqupngn éf Jpining means for securely 301n1ng successive

culverts. with each other, said joining means comprising at
least one guide spigot on one end face and respective guide
‘socket on the other end face which'guide spigot and guide

10 socket serve to guide tﬁe mating culverts to properly engage
with'each other, and a recess provided in a face of said
culiert which cooperates in use with a face of an adjacent
culvert for retaining sealing means befween said faces.
Preferably the culverts are.af precast concrete. -

15 This invention will now be further described with
reference to the accompanying drawings in which:

Fig. 1 is a perspective view of an example of closed
conduit constructed in a straight line by use of arched
culverts of type A, type E and type F), except that a

20 manho;e'member to be placed thereon is omitted; |
 Fig, 2 is a front view of an arched concrete
culvert of type A;
‘Pig. 3 is a side view of the culvert of Flg. 23
Fig: 4 is an enlarged-sectional-view of a socket
25 and spigot joint of the arched culverts of Figs. 2 and 3;
Fig.'5 iS'an_enlarged'seétional view of an example of

rubber ring applied on the. joint of Fig. 4;



-

hori zontal sectional viewillustrating an exanple of a closed copd
;constructed id'a curved 5 line by the use of the arched cul vertg
Fig. 8. |s aside viewillustrating an exanple of a closed condui

‘const ruct’ed by the use of the arched culverts of type [err] throug
vertically | owering nethod; 10

-3- Fig. 6 is a front view of a nodification of type A culvert; Fi

Fig. 9 1is a front view of an arched

c¥vert of type [err] Fig. 10 is an enlarged side view of such portions of

the arched culverts of type [err] where a guide plug,

a gui de socket and a
receiving 15 recession are respertdvely forned; Fig. 11 is a
view of the joint of arched concrete culverts of type C

on which a collar iBigir éviided; fFomt Wew ofi of modification ofh tynehdd cul vert

f ast ener

partial sectional
of 20

type E; Fig.

type D; Fig.

[err] 25 Fig._15 is f the .culyert o Flg 16 is
a front view of ang%ﬂbhgdi@oﬁcg%?iz rqe QPeg %8? %{ié%traﬂ

—

.
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an example of a closed conduit constructed in a curved
line by the use of the arched culverts of type 4;
~ Pig. 8 is a side view illustrating an example of a
closed conduit coﬁstructed by the use of the arched
culverts of type Bl'and type B, through vertically
lowering method;

' Fig. 9 is a front view of an arched culvert of
type B;

Fig. 10 is an enlarged side view of such portions
of the arched culverts of type 31 and type Bz'where'a
guide plug, a guide socket and a fastener receiving
recession are respectively formed;

"Pig. 11 is a partial sectional view of the joint

of arched -concrete culverts of type C on which a collar

“is provided;

Fig. 12 is a front view of an arched culvert of
type D; |

Fig. 13 is a front view of an arched concrete
culvert of type E} |

Fig. 14 is a front view of an arched concrete
culvert of type Fy; |

Pig. 15 is a side view of the culvert of Fig. 14;

Pig. 16 is a front view of an arched concrete

culvert of type FZ;

13 is a front view of an arched concrete cul vert of
ﬂﬁﬂ%ﬁt*ﬁront view of an arched concrete cul vert of type



- 4 - Fig. 17 is a side view of the culvert of Fig. 16; Fig.:18 is a front

-view of an arched concrete culvert of type [err] Fig. 19 is a front view of

ar ¢lrefgul vert of

ar N doncrete cul vert of -type &4; 10

'

Red concrete 5 culvert of type &; Fig. 20 is a front :«view of an

type G3; Fig. 21 is a perspective view illustrats ng an

vi ews of arched concrete cul verts of tyqf.lerr] respectively whose center

portions. are bent

views respectively of arched concrete culverts of type [err] Fig. 25 is a

| eftward 15 and rightward; Figs.24A and 24B are front

perspective view of an arched concrete culvert of type L in disassenbl ed

condition; 20 - -

Figri'd7 26 pssidecyipef whe jayvertaefaFébedléoncrete

culvert of type [err] in_disassenbl ed conQ%#ion; Fi.g.. 27 is a diagram

showi ng t he bendi n§Fomdft 18pRI FEAPBVSR

A RrRSheF: cONGFetSpe A, and

Fig. 28 is a qj oW, | he bendi ng nonent 25  appled on the
Y%A ShovbRd & |

so-cal | ed box

concr ctilVert of prior art.
Fig. 19 is a front view of an arched concrete

5 culvert-of-type~Gé;h

-.Fig.-zo-is.a'front view of an arched culvert of

type Gyi -

Fig. 21 is a perspective view illustrating an

arched concrete culvert of type G4;

10

Fig. 22 4is:a front view of an arched concrete

culvert of type H;

Figs. 23A: and 23B aregenlargedvseCtionai”v;ews”

of arched concrete culverts of type I, and type Iz;-

respectively whose center portions are bent leftward

15 and rightward:

Figs.24A and 24B are front views respectively

-of arched concrete culverts of type Jl and tYpe Jz;f

Fig. 25 is a perspective view of an arched concreﬁe

‘culvert of type L, in disassembled condition; -

20

Fig. 26 is a perspective'view of an arched

concrete culvert of type L2 in_disassembled'condition;

- Fig. 27 is a-diagram showing the bending moment

applied on the arched culvert of type A; and -

Fig. 28 is a diagram showing the bending moment

25 appled 6n the so-called box type concrete culvert of

prior art.
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. Fig. 22 is a front .view of an \J
arcked-s/concréte culvert of type H, Figs.23A and 23B are enl arged secti onal



"5 Referring now.to Fig. 1, there is illustrated a-closed conduit 33 laid

In a straight
stype A

line and constructed of arched precast concrete culverts of _

type E'and type [err]. The size of the arched 5  -—cul vert _of7=Rype.
A ranges from 800mmto 3000mmin width, from560mto 3000mm i n hg
from 1500nm to 2000mm in | ength. Such precast concrete culverts

fabricated each using concrete materials and a single-reinforce
doubl e-rei nforcement 10 cage ( not shown ). As shown in Figs. d 3,
each main body 24 of the arched concret e cul verts of type A has a bottom

portion 1,

15

two |l eg portions 2, 2' upstanding from.opposed sides of the

15 and i s provi bt iarered e b Figr e Mhebd A e Rt ] P ey

and is provide

W n-annu

hal f of one opemsad dficulteny iase fn Wckuiddyian 1apathan socket 6 as a

correspondi ng joint means on inner half

€ ot her end periphery face 8;

- said annul ar sUngairuzteddofoakehe® PrécaERiditletel @uvERts SO-called
socket and spigot joint. Also illustrated in Fig. 6 is a nodification of

t he above typeofA tapeydnt tymeeEecand atype d&, « eClis siizef of meHeoarthedl over
face of the bottomportion 1 to provide good stability in setting thereof.
As seen f1om FYYert 8fdtyper Aerargrs ofram 800sm dot 390Pmmpinvwiidthwi th a

stepped Portion 3 ofsBhm' §6258088 %4 Pafaht 'and $rom 1500mm to

-—

—

.
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2000mm in length. Such precast concrete culverts
are fabricated €ach using concrete materials and a
single-reinforcement cage or double~reinforcement

cage ( not shown ). As shown in Figs. 2 and 3, each

.main body 24 of the arched concrete culverts of type A

has a bottom portion 1, two leg portions 2, 2'

up;tanding from opposed sides of the bottom. portion and.
an arched ceilin§ portion 3 spanning both leg portions,
and is provided with an annular spigot 5 as a joint means
on inner half of one open end peripherv face 7 and

with an annular.socket 6 as a_correspohding joint means

on inner half of the other end periphery face 8;

‘said annular spigot 5 and socket 6 are adapted to form

so-called socket and spigot joint. Also illustrated
in Fig. 6 is a modification of the above type A culvert,
wherein a large recess is formed on the lower face of the

bottom portion 1 to providé_good stability in setting

thereof. As seen from Figs. 4 and 5, the annular

spigot 5 is p#ovided_with a étepped portion 5' for

retaining a rubber ring 4.



-6- A description will now be nade of the types of culvert in al phabetical
order, fromtype Billustrated in Figs. 8,9 and 10. " In place of the above

et and spigot joint, the arched 5 concrete culvert of type Bis .
-prfeaided in the main body 24 with four sheaths buried in and éxtenrdi ng -
B the tube wall between both end faces at both sides of-the bottom ot
1-and at both sides of the arched ceiling portion 3 so as to insert. . _
sted_JVO ,bars or steel strands 9 therethrough. The arched concrete Nt
culvert  of:'type Bis further assorted into two types, viz., type Bl and '
type B2; the latter B2 is. described above, while, the former type [err] is
further provided with_four recesses 12 each for_ inserting 15 therein a

fastener 11, and th® FBREFIPHIRR (whil Mk & Made, of | theatgresradd with

their upper fa ni ng [ d f the botiomportign 1, while, the '
| ower insertin%giggggs 3 iggggﬁié#ééxa9%§%ﬁﬂj<ﬁ°FhQ¥R§i upper faces opening
outwardly of theigtepsfegeisdi 0 | Gy 3. 1,BQ yRe Blerr] are each
provided with a gu%ge s‘(a)_ckeﬂtl ﬂ;%%n %’n%odre&rﬁidq%ﬁd v]\:nnt ﬁagcéuigge spi got 25 on
the other end eRer ape8UsHEke® At 4yt SfAall) LRecxtenrdgng through the
“bottom portion 1, and seal 4 in recess 5, as clearly seen fromFig. 10. 25
In Fig. 15, theorcreeeicthlvérntet wymaip 1ef prosidddca@nceree cul verts of

type C. Also, in place of the socket and spigot joint of type A the arched-
concrete main body 24 with four sheaths buried in and -

extending through the tube ﬁall.between both end faces
at both sides .of the bottom portion 1 and at both sides
of the arched ceiling portion 3 so as to insert steel
10 bars or steel strands 9 therethrough. 'The-archea
concrete culvert of type B is further assortéd into

two types, viz., type B, and type B the latter B

2! 2
is described above, while, the former type B, is further
provided with four recesses 12 each for inserting
15 ' therein a fastener 11, and the lower inserting recesses
12a, 12b are formed with their upper faces openiné’

upwardly of the bottom portion 1, while, the lower

P
i
W

" inserting recesses 1l2c, 12d are formed with their

(

'upper faces opening outwardly of the arched ceiling
20 portion 3. Both type Bl and type Bz'are each provided
with a guide socket 25 on one end and with é guide sPigot
25' on the other_end'corresponding to the lower sheath
10 extending through the bottom portibﬁ 1, and seal 4 iﬁ
recess 5', as clearly seen from Fig. 10.
25 In Fig. 11, there are illustrated a pair of arched
concrete culverts of type C; Aiso,'iﬁ place'df the
socket and spigot joint of type'A, the arched concrete

culvert of type C is provided with a metallic collar 13



“cul vert of type C.is provided with a netallic collar 13 -7- on outer
peri phery of one open-end of the main body 24, in the sanme shape as the
.above type A ‘in such manner that a half length of the collar 13 prgjects
so as to constitute a socket. The culvert Cis 5 al so provided d:ggga

2

Y ecess 14 on outer periphery of the other open end so as to recei
hatf length of the collar 13. In the figure, the reference nuneral

desdtes a buried stay for fixing the collar, the reference nunerals , 28
are packings 10 and the reference nimerals 29, 30 denote packing
receiving grooves. |llustrated in Fig. 12 is an arched concrete culvert of

type D mainly used in laterally press-joinipg nethod, and it is

subst anti al | yohhousarepesipherylnf/ @onkb opear enddofothecheinsbay®rt of type C,
except that |ower out- side corners thereof where the bottomportion 1 and
the | eg porti 84r2in2thensane cshang 138 ddehaboNer tupe Ractnfsached with a

round face R The arched conc%gte cul vert of tyge-E of Fig, 13 20 s a
modi fi cati on- BRPRGHetR2t R hathlepgthofr £he e8liars b3 R¥OICEhe upper face

"ai d on and | APoParrySEheREh &, Bl krErast b tTon 3 so that
there may be dhggChlyviadon /P TICE: 43 onVBlteLCSePiphdsy al l ation
machi nes .and instrunments. - _ _
of the other open end so as to receive the half
length of the collar 13. 1In the figure, the reference
numeral 26 denotes a buriéd stay for fixing the
collar, the reference numerals 27, 28 are packings
iO and the reference numerals 29, 30 denote packing
. receiving grooves. |
- Illustrated in Fig. 12 is an arched concrete culvert
.of_type D mainly used in latéfally pfess-joining
‘method, and it is substahtiélly the same as the above
15 arched concrete culvert of type C, except that lower out-
side corners thereof where the bottom portion 1 and the
C leg portion 2, 2' intersect with each other are each
Y, formed with a round face R.
- The arched concrete culvert of type E of Fig. 13
20 is a modification of type A such that a flat face 15
is formed on the upper face of the arched ceiling
portion 3 of the main body 24, with concrete maferial
laid on and intégrally shaped with the arched ceiling
portion 3 so that there may be_directly loadea autqmptive

25 vehicles or installation machines and instruments.

Reférring to Figs. 14-17, there are illustrated



Referring to Figs. 14-17, there are illustrated . -8- arched concrete

cul vestss of type F which are per se further assorted into two types, viz.,

type and type [err] The former type [err] which has been.previously .
referyedDto in the description of Fig. 1 conprises a 5 fittingel8 for a .
manhol & 32 fornmed on one part of the flat face 15 of the above type E, a -\

vertical passage 19 passing through the arched ceiling portion into the “
i nside of the culvert and steps 20 nounted on one side of the manhole 32, ‘s
the vertical passage’19 and 10 the legggportion. VWile, as seen from '
Figs. 16, 17, the arched culvert of type F2 is a conbined form of

respective hal ves of the above type [err] and a nanhole fitting 18, the
passage 19 ancatdhedtomincxer@ udveotsedfovepe tBwwhdchetke Parerdes of the

above type F1. 15 II'lustrated in Figs 18-21, are arched cul verts of
type G which ifuththethasserded: dotpntwostypees, Vit z. .type&  @énd type [err]
type[err] and type Jerr] respectively in Figs. 18, 19, 20 and-21. In-the
arched cul ver®¥YRS Foppe TF fFf)’ﬁ'E‘eEoFYBm Porvibsh has heemeravdipuslyei | i ng

tion 3 20 _whichJs integral .with the | tigns 2 2
Pobri oat ed SeffRiEs! $imina Aoosnbanton &t Tl hedsenm of Fig
19, th tt | | Gh ol Sl ] - ti 2, 2',
Fabricat o sopararaly) L o8, A mainblbrss Srothd d oAby U thel o5 '
ceiling porti cflat falde tfseolfyRBel AbbleOtybé E, 29 vdEical passage

19.passihg-through the arched ceiling pdrtion into the

E
!

inside of the culvert and steps 20 mounted on one ' ,
side of the manhole 32, the vertical pasSage'l9.éhd
10 the leg portion. While, as seen from Figé.'ls, 17,
the arched culvert of type F, is a combined form of -
. respective halves of the above tYpe-F1 and' a manhole
fitting 18, the passage. 19° and the'stairs'zolafé formed
over two arched culverts of the above type Pl. | |
15 Illustrated in Figs 18-21; are arched culvérts

of type G which is further assorted into 4 tvpes, viz., tyove Gyr

N

type Gy, type G, and type G, respectively in Figs. 18,
' NS

19, 20 and 21. 1In the arched culvert of type Gy
the bottom portion 1, and the arched’ceiling“poftion 3l
20 which is intégtai with the leg pértions'z,'z‘; are
fabricated separately and mutually ehgageablé. In
the-t&bé Gz'of Fig. 19, the bott6m7poft£6n'l'which is
integral with the lég portions 2, 2', is fébriCated
.séparatelyifrom'and'mutually engageable with the aréhed
25 ceiiing'pdrtion 3. In the type G3'of-Fig. 20, the

bottom portion 1 is provided with Outer'holdingiprdjéctions



a:bottornportion l-ls pfovided with outer holding projections  -9- 16 at

both sides thereof to-hold the leg portions 2, 2' fromoutside. In thes
_arched cul vert'of type 4, illustrated in Fig. 21, each bottom por
wi-t&§ holding projections 16 and is placed only under 5

Rortion of the leg portions 2,2'. Wth the arched cul verts of typg
the-bottomportion 1 i.s buried wth concrete material to forma concave
waterway 31 between both leg portions 2, 2

‘i ntegral

(>

the precast concrete culvert 10 has “b&err conposed and laid at the
construction site. In Fig. 22, there is illustrated an arched culvert of

type Hin whi the, boito orti on the l.eg,portions 2, .2 d t he arched
ceiling porti gﬁ ggap%8$a ﬁ%%tgﬁeﬁﬁ?%sgﬁaﬁgtlg 5@& tsl?gtgoﬁgi?ﬁ!ﬁ $1 I%/
engageabl e.
23A and 23B. _
23A and type 121Q6tFafed 28 FEPI 1 YRATH ®otlkoaNBot¥Penl1aie fedgral
variations of the type A that are each bent left and right respectively at

t heir cewieh holdingsprodecttionssdd iandcdssplacedngniy chmdexd condui t
right. Illustrated in Figs. 24A and 24B are arched--cul verts

20
bent

of type & whi theaerndfperhien £ thedenmertyions] @ e - aniithpehg2.

| eft or

type [err],

center of t he2pghegFulverts o

(o

C

10

nd

O

on the bottomportion 1, after

1$ﬁom outs%&hec'n?%ﬁ’eerér%éu‘éfd UAGektab® Lipdsgrated in Figs.

ey are rther assorte

into two types, viz4) [err] of Fig.

In the

of Fig, 24A there %s f or ned ZSG atigbgided materqu %7 at the
3t B

type G1 to ottom;portio
is buried with concrete material to form a concavé
waterway 31 between both leg portions 2, 2' on the
bottom portion 1, after the precast concrete culvert
has been composed and laid at the construction site.

In Fig. 22, there is illustrated an arched culvert

 of type H in which the bottom portion 1, the leg portions

15

20

25

2, 2'_and the arched ceiling portion 3 are fabricated
in separate parts, to be mutually engageable.

Afched culverts of type I are illustrated in
Figs. 23a and 23B. They are further:assorted into two
types, viz., I, of Fig. 23A and type I, of Fig. 23B.
Both typeS'I1 and type iz are such variations of the type
A that are each bent left and right respectively at
their center poftions and are used in constructing a
closed conduit Bent left or right.

Illustratéd in Figs. ?4A and 24B are arched culverts
of type J which are further assorted into type J1 and
type J,. 1In the type J,, of Fig. 24A,there is férmed

a subsided wéterway 17 at the center of the bottom

portion 1, whil, in the type J2 of Fig. 24B, subsided



portion 1, whil, in the type [err] of Fig. 24B, subsided -10- wat erways

17,17 are forned at both sides of the bottontportlon 1. Additional culverts

of type L wusable with the previously described culverts are il,l'ustrated in

=5 5 and 26, and are conposites of the type F., viz., type Ll of Fig. ..

.Grinype [err of Fig. 26. The forner type [err] |s conposed of, a portal

1 wi thout the bottomportion, a pair of fitting plates 23, 23", -

each having an arched opening portion 22, to be fitted on the open end of

~ the 10 portal menber 21, a manhol e nounti 18 formed on the flat face 15, ~

a passage hole 19 and steps 20. The latfer type [err] has a pair of

mut ual | y engag t 21%S | Al e | e

nount.i ng 18, gle%gggg%e?hoﬁ sﬁfﬁe&gtgﬁyﬁ%re #gr%db%%ﬂ In

constructing a per@sed ronduit u3|ng the arched cul verts of one or nore

t ypes anong the above types A-L, they are conveyed to the construction site

as a nmatter of. . coursédifbonglk|@dvieatsodft ippe yhessabke siiths thensi dering the

construction purpose, capacity and 20 the |ike and then laid side b S|de

and j oi ned wi t brevépusinetescrided @&Avsetgoamet-’eh}et# 1t8d FAep.

| eakage through the joint between | ver eals 4, 28

annul ar spi ot 284 p?gssikﬁlﬁﬁ?)QE?PQAi eénﬂ% Eﬁg {5v¥ﬂ‘nc§ Pﬁ:tmuP erts
are j oi ned. Fig. 25 and type L, of Fig. 26. The former type I, is

composed of a portal member 21 without the bottom portion,
a pair-of fitting plates 23, 23', each having an arched t.

~—

opening portion 22, to be fitted_onethe open end of the
10 portel_hember 21, a manhole mounting 18 formed on the
flat face 15, a passage hole 19 and sfeps 20. The ;atter
type.Lz has a pair of mutually engageéble“portal'members
‘21, 21 spanning which the menhdle mounting 18, the
passage hole 19 and the steps 20 are formed. _
15 In constructing a closed conduit using the arched
culverts of one or more types among.the above types
A-L, they are conveyed to the construction site as a
matter of_course'upon selection of the types and sizes ) {
conSidering the construction purpose, capacity and
20 the like and then laid side by side and Jjoined with -
each other.
There can be completely prevented any water
 leakage through the joint between culverts by the ..
seals 4, 28_with.the-annular spigot 5 pressed into .
25 .the-annular-socket 6, since the culverts are joined.

. to each other in such manner that the rubber ring 4 is



%t 0 each ot her
retained on t

the type Aissuited to the construction of the closed conduit 34 tha
r right 5 ( cf. Fig. 7 ), besides that of the cl osef
straight line. In this case, with the arched cul verts
-E-and type F or type L arranged at desired places and joined to the
ype A, it is possible to let the flat face 15 serve 10
and not only the constructilor works can be efficiently

‘curved. left. @
gonduit 33 of,

culverts of t
road surface,

in euch‘nanner that the rubber ring 4 is -11- put and

he center stepped portion 5 of the annul ar spigot 5. Further

carried out without occupying any particular space, with the installation

I nst t d mat ded t he flat pl but th hol e 32
can bo mount o84t BPBoReERLAS ot 1% Fosex (SKEERPH POTELOR hST Shnan (he

bent types- [e
cl osed condui

possi bl e tube
t hrough, for

t here car® be
cl osed condui

t

r | oyed, there can be constructed t he bent
SQMﬂu&§£ Lpg%g?e$2ft or right. Enployment of the arched

culverts of type C?h?tﬁ@QStfﬂétéfﬁb(H ﬂé“édﬂﬂ%%eiocQﬁgubén599u6€ﬂﬂ§e

end 20 damage since the collar 13 spans both tube ends of
the interjoi ned ehevelbsed! Sondieit @ tyHat i@ carvddfl Llefol dxrprigies to dig
exanple at a hillside, under a railway or a road or the |ike,
dneifeyBdgsuiéh) a bPésides dihatsiocdh tinet leddsefaconduit r3zts the

t
of straight line. In this case, with the arched .

culverts of type E and type F or type L arranged at
desired places.and joined to the arched culverts of
type A, it is possible to let the flat face 15 serve
as a road su:face, and not only the construction werks
can be efficiently carried out without occupying any
particular space, with the installatioﬁ instruments
and materials loaded on the flat plane, but ‘also the
manhole 32 can be mounted thereon at a specified
interval. Further, when the bent types I1 and 12 arae
employed, there can be constructed the bent closed
conduit 35 which is bent left or right. Employment
of the arched culverts of tyve C in constructioﬂ

of the closed conduit can reduce possible tube end

damage since the collar 13 spans both tube ends of

the interjoined culverts.

—
10
15
vV
/
20
25

In the construction at difficult placesto dig
through, for example at a hillside, under a railway
or a road or the like, there can be employved such a

propulsion method that constructs the closed conduit

while succesively pressing forward the arched culverts of



mhlle succesi vely pre55|ng forward the arched cul verts of .- 12 - type D

as the collar 13 with round faces R at both sides:of the bottom

1. Further, in the construction of such a closed conduit that is

in width and hei ght than that 5 of the type A, ther'e can-be

<ed the arched culverts of type Gor type H with the arched cul verts \J
conveyed In separate formto the construction site and assenbled at the -
site. Thus, large size closed conduit can be constructed whil e overcom ng™
difficulties in the 10 transportation lhd handling. Wiile, in the case '
where the ground is not firm the closed conduit can be prevented from -
partially sinking by using the arched culverts of type B in such

constructi on RgpecD WRivRI akCthé ycdDV&F SL3 hered redndd facaBoreatbecause the
culverts are firmy held by inserting the four upper and | ower steel bars

of steel strabéshOstifesugh the boettmpddtiay ad within the tube wall of

the culverts of type B and by tensioning and fastening them by neans of the
fasteners 11'inser§BchﬁrthénZBhe FORTHTYIHL M IAE; SHERS @ #9568 the cul verts

of type [err] which ar rranged_ at e i.ed ls..ln this instance,

t he gui de pl uﬁgnﬂgiﬁnﬁgfﬁelﬁu aEg %’E)cj;'g "éi‘;z%*‘ ifggghﬁ 93‘%&?’\73 ttgaﬁw de the

ove. b uo K BHPEPERAS SPREPIGH S A rcnaa 25 deseribed
culverts of ‘type G or type H, with the arched culverts

conveyed in separate form to the_construction site and

-
-

' assembled at the site. Thus, large size closed conduit U
can be éonstructed while overcomihé difficulties in the
10 transportation and handling.
While, in the Casé'where the ground is.not'fifm,
the cidsed ccpduit-Canlbe'preﬁented from péffially
sinking by ﬁéiﬁg the arched culverts of type B in
such construction manner as vertically lowers them from
15 above, because the culverts are firmly held by'ihSérting'
the four upper and lower steel bars of steel strands |
9 through the sheaths 10 formed within the tube wall .
of the culverts of type B and by tensioﬁing and fastening v
them by means of the fasteners 11 inserted in the
20 insertion holes 12'f6rmed on the culverts of type Bi
which are arranged at specified intervals. 1In this.
instance, the guide'pihgs 25 and the guide sockets 25°
usefully serve to guide the mating culverts prdbefly to
‘engage with each other. -
25 As deécribed'aboﬁe, by using the arched culverts

of one or more typés selected ffom'the types'A-L} there



'%f one or nore types selected fromthe types A-L, there 13 - can be
constructed various forns of closed conduits, and as shown in the diagram .
of bending nmonent in Fig. 27, the arched culverts of types A-L are of sugchs
stabl e strueture that has largely |owered bending 5 .monment which is
applied to the upper portion and the tube wall conpared to the box typg=r
culwerts ( cf. Fig. 28 ). As a result, in accordance with the present

i Nw&ntion, there can be provided such adyantages that the thickness of the
arched portion 3 and the leg portions Z,&g"can be 10 reduced, and not
~only the quantity of concrete materials can be reduced so nuch to give
-econom cal profit but also the concrete culverts can be per se lightened to

al | ow t he tranSpdrbat FensErRF e (vaniguso formsk oLt slesed conduitsri ed out.

- 14 - CLAI M5 1. An_ar ched cuyl t, to b ed.for constructing a cl osed
condui t, mhichaﬁgnﬁ?i§¥@V¥1iﬁnﬁhﬁgaéﬁ%ﬁaﬂhFE &%ngéﬁgpﬁ?T?%ﬁsﬂhp;tgnding ?rom

opposed sides glg! Mgy DO O A0l [UAYer s U UGHEChLE NG SRR G, bOL | eg

portions, and jorning neans for securely joini successive culverts wth
each other, saggabPéniudBade QAP HaY Nardle1veasiePts Bendithg '

5 moment which is applied to the upper portion ahd the

tube wall compared to the box type culverts ( cf. Fig. 28 ).
As a result, in'accordance with the present invention,

there can be provided such advantages that the thickness

of the arched portion 3 and the leg portions 2, 2' can be

10 reduced, apd not only the quantity_of concrete matefials

can be reduced so much to give economicél profit but

also the.concretg_culverts can be per se lightened to
~allow thé_transportation and ihstall;tion.works to be

easily carried out.



spi got on one end face and.respective guide socket on the otHer end face

; ui de spigot and gui de socket serve 10 to gui'de the mating cul verts
parly engage with each other, and. a recess provided in a face of said
t/whi ch cooperates i‘n use mnth a face of an adj acent’ cutvert, for
ret fng seal i ng means between said faces. 2. A cul vert according to
claim1, wherein said guide 15 spigot conprises an annul ar spigot formnmed »
on an inner half of one end face of the culvert and said guide socket 4
conpri ses an annul ar socket formed on an inner half of the otheéer end
thereof. 3. A culvert according to claim 2, V\herjmu e" II :Hﬂlﬂm
provided by a center stepped portion of‘s&ﬁd annu
seal i ng neans conpri'ses a rubber ring r d by sai d- st epped portlon to
prevent water | eakage through ajoint b .adj acent culverts.. 4. <A - -

cul vert accordhng t@sch @?%? éulggggcaab Pﬁgﬁégaefdg %§E¥&% sai d j oi ning

means al so conprises a plurality of 'shea arie ﬁhlng through

the culvert wal chebugesohmidt SRé Eepe%mbbgasafaaﬁwkfﬁkﬂﬁdrtﬂda f%&?
a ast %ner

"15 - therethrough bars to be t'ensi oned and fastened by neans of

5. A cuIvertpawtmonsngpstandingnﬁiomwbpposedfBSdEEEﬂfIth%embwﬁﬁmﬁecesses
are formed on the tube wall with each 5 sheath cut away. at that portion. 6.

A cul vert aé&o@@?ﬁéO@o emeﬂxﬁhpd\meéﬂéns snaoninsrwomp leg portions, and
Jcining means for securely joining successive culverts with

%iﬁ C

each other. said joining means comprising at least one guide
:spigot on one end face and respective guide socket on the k-)
" other end face which guide spigot and guide socket serve
10 +to guide ‘the mating culverts to properly engage with each
other, and a recess provided in a face of said culvert
.'which cooperates in use with a face of an adJacent culvert
.for retaining sealing means between said faces.
2. 4 culvert according to claim 1, wherein said guide
15 spigot comprises an annular gpigot formed on an inner half
of one end face of the culvert and said guide socket
comprises an annular socket formed on an inner half of the
other end face thereof.
3. A culvert according to claim 2, wherein said recess
20 is provided by a center stepped portion of said annular
spigot and said sealing means comprises a rubber ring
retained by said stepped portion to prevent vater'leakage
‘through a joint between adjacent culverts.
4.'. A culvert according to claim 1 of'precast-concrete,
25 wherein said joining means also comprises a plurality of
sheaths buried in and extending through the culvert wall

between both end faces thereof and adapted to receive



neans conprise a coIIar which ts nmounted on the outer periphery of on
open end of the cul vert in' such ength thereof pr
therefromto constitute said 10 socket, and a recess formed on the >}
“open end so as t0 receive a proj ec “ ‘and form said spiw

¢+ A culvert according to claim %l mgmu““mm lout si de corners thereof
where the bottom portion and the Ieg pertkons ihteérsect are each forned
WL a round face. 15 8. A cul vert according to any one of clains 1 to
7, wherein.a flat face is fornmed on the upper face of the ceiling portion,
by means of:concrete nmaterial placed on-andtBntegrally shaped with the
arched cei-ling portion.. 9. A cul vert according to claiml, wherein the
20 bottom port tharethroughy hans itondeakenehened fagtiened B¥rLeaRsSare
fabricated in separate parts to be mutually engageable. 10. A culvert
according to cpglﬁliasﬁwﬁﬁ¥ﬁrlthe botton1port|on I's provided with outer

hol di ng projec |ons 25 S o) lons from

out si de. J18: 114 ‘Af‘&?ﬁug% &gé%'g'oi |ng g‘iﬁllaél‘i l%rte\l%%eﬁlgﬁgﬁ % bot t om

portion, and t?ﬁg@i‘%ﬁﬁg Ebéddis et&eem%' 6R tﬁelﬁiwmlmlahteecﬁeg -
at

portions, are rnic separate y and nutual ly engageabl e.

A cul vert acLorHeasnt euﬁléwisr lat Wiriteiporthenbot t om portion is | ntegral with
the |l eg portions

6. A culvert according to claim 1, wherein said joining

means comprise a collar, which is mounted on the outer
periphery of one open end of the culvert in such manner that
a half length thereof projecfs therefrom to constitute said

10 socket, and a recess formed on the.other open end so as to
receive a projecting half length, and form said spigot.

7. A culvert according fo claim 6, wherein lower outside
corners fhereof where the bottom portion and the leg
portions intersect are each formed with a round fade.

15 8. A culvert according to asny one of claims 1 to 7,
whereih a flat face is formed on the upper face of the
ceiling portion, by means of concrete material placed on

N2 .and integrally shaped with the arched ceiling portion.,

| 9. A culvert according to claim 1, wherein the

20 bottom portion, the leg portions and the arched ceiling
portion are fabricated in separate parts to be mutually
engageable. e
10, A culvert according to claim 1, wherein the botiom
portion is provided with outer holding projections

25 at'both gides thereof to hold the'leg portions f:om

.outside.



[P\

and is fabricated separately fromand nutually engageable mnth the arched -
' portion. 13. A culvert according to ctarml, wherein a 10 bott om
w“,mhlch i.s integral with outer holding projections is plated under «

‘portion of the |eg portj'ﬂluu ﬂﬁt according*to claimi, '
at | east one subsided wa ﬂﬂlmmmu n the bottom 15 W
~portion. 15. A culvert according fo cla m™, *whérein a nmanhol e fitting is ,~

formed on one part of the flat face, gssage i s provided passing throughﬂ-f
the arched ceiling portion into the |ns e of the culvert and steps 20
are rmounted on one side of the manhole fitting, the passage and a |eg
portion. 16. A culvert according to claim1, wherein two culverts are
provi ded of conpos}}e B R IRt RECRTRdREote Flaimny, whepetmge and st eps

are formed sp wo 25 . cul ver ul vert according to . claiml,
wherein said gﬁ g$f£°m poxtion, & %PeIEFF FEGRLNIPRERI®E portion

t hereof 'so th &Qeig F%Me LY 35{45k?99§ §8P¥18¥gsed conduit, 18. A

cul vert accordlng to c a secon VEr boﬁﬁ?ed theremnth

wherei n sai d ggeePeaced Vos atétélm' hﬁtﬁa\msgheﬁgaeélﬁi menber wi t hout
bottom portion, and includes a pair of fitting platés having arched openlng

portion Bitted 12. A culvert according to claim l, wherein

'the bottom portion is integral with-the leg portions
and is fabricated separately from.and.mutually
.engageable'with the arched ceiling-portion.' v
‘ 13. A culvert according to clalm 1, wherein'a.
10 bottom portion which is integral with outer holding
projections is placed under each end bortion of the.leg
portions. |
) 14. A culvert according to claim l, wherein -
at least one subsided waterway is formed in the bottom
15 .portion.n
15. A culvert according to claim 8, wherein'a
manhole fitting is formed on one part of the flat
face, a passage is provided passing through the arched - \_;
ceiling portion into the inside of the'culvert and steps
20 are mounted on one side of the manhole fitting, the-passage
and a leg portion. |
16. A culvert according to claim 1, wherein iwo
culverts are provided of composite form whereby a manhole
fitting, a passage and steps are formed spanning two

25 culverts.

17. A culvert according to claim 1, wherein said culvert



smounted therein. 10 .19. A culvert and second cul vert according to clai m I8
wher ei n sai'd- second cul vert and s iﬁ“"ﬂﬂgrer are conposite spanning
whi ch the manhol € nounting, the p ' steps are forned ,
réspectively. 20. An arched cul vert subs%aﬁﬁiélly as hereinbefore 15
ddsCribed with reference to and as illustrated in Figs. -2 to 5, Fig. 6,
Fig. 7, Figs. 8 to 10, Fig. 11, Fig. 12, .Fi9..13, Figs. 14 and 15, Pigs. 16
and 17, Fi'g. 18, Fig. 19, Fig. 20, Fig. 21, Fig. 22, Figs. 23A and B, and
Fi gs. 24A and Bs ®bnthEefit cowrpeiphithgtdeantegsportior theAvwod gbed cul vert
according to claim 20 and coupled therewith a second cul vert substantially
as her ei nbef or dbhdédsthebedpay e qoaisdruntedt @ bent asldddducondudd.in Fig. 25
or Fig. 26 of the accogfanying dramﬁng%.

: 18, A culvert according to claim 1, and a second culvert

fon_the open end ot the portal menber, a manhole mounting fornmed on a fla \
face of the ceiling portion of the.cilTvert, ge therein and steps|(=

coupled therewith; wherein said second culvert is composite
5 with a portal member without bottoﬁ portion, and ihcludes a

pair of fitting platés having arched opening portion fitted

on the open end of the portal memﬁer, a manhole.mounting

(o, formed on a flat face of the ceiiing portidn of the.culvert,
a passage therein and steps mounted therein.

10 19. A culvert and second culvert according to claim 18,
whe;ein said second culvert and said poftal member are
cbmposite spanning which the manhole mounting, the passage
and the steps are formed respectively.

20. An arched cﬁlvert substantially as'hereinbefore

15 deséribed with reference\to and as illustrated in Figs. 2
to 5, Fig. 6, Fig. 7, Figs. 8 to 10, Fig. 11, Fig. 12,

Fig. 13, Figs. 14 and 15, Figs. 16 and 17, Fig. 18, Fig. 19,
Fig. 20, Fig. 21, Fig. 22, Figs. 23A and B, and Figs. 244

o

and B, of the accompanying drawings. -

20 21. An arched culvert according to claim 20 and coupled
therewith a second culvert substantially as hereinbefore
described with reference to and as illust;aﬁqgmig Pig. 25
or Fig. 26 of the accompan&ing drawings. |




