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To all whom it inay. concern: |
-. .. Be 1t known that I, SyLvarn

- & citizen of the Republic of
- resident of Paris, ‘Fr

-

- which the 'f‘foll_{)jving 1¢ a specification: . -
The employment of piles’ of reiriforced
or hooped cement concrete rammed like
 wooden pilés has be | ‘
10- over, sheeting piles of the same kind like-
- wise rammed are also made.’ R
... -I'he subject of the present-invention is s
pule ‘which is of-normal form for a portion
“of its length  (preferably the lower. portion)-
15 combined with:sheeting formed in onethere-
“with or independéntly and mounted thereon.
~and extending pver a portion of the length

-of- the.pile, (p |

.. so that the plle is'adapted ¢
20 readily as‘the usia
 desired. point it h
and is thus ada

0 be driven in gs
as the width. of ‘sheeting
t dapted for usé -in . forming
?u_a,ys, dams, embankments, Jetties and dikes,

or preventing the undermining of the
Etc. . T Yo ‘ - ’ :

.
'
a
-
L]

L

At its up
- ably*forme

i BTN d; ’Of]]_() rma‘]' Qross_se&tiﬁﬂ ,-to fﬂ.—-
. cilitate r

amming.  For man
rming thé pile

~above the ground.’ " In other gases-the en:
larged part will'also. enter the

greater or:less extent, .. . . .
+ The“improved  sheeting’
S5 cordance with"the present invention be con-.
structed in various ways..

- .bars which are suitably arranged in an

in_reinforced concrete
7.-1t would.  appesar: to.

_~structures: IiGEHGI‘ﬂiE
be advantageous to so ,

'8 core 1m-substantially the Yorm of; the: nor-
. mal.straight pil raintained: thr
48 its length, the shéeting being ‘added. to. the
-desired fraction of the Reightc, . '7,.50 &+

ings—Figure 1 i5'a broken elevationof 4 pile
i which my invention is embodied: in. one
20 _form; Fig.'2'Is a sectioir of the )
Tine C—C Fig, 15 Fig 3 is o Seckion'on the
line A=A or BB, Fig. 14 Fig. 4 s
. broken elevation.of & _inodified form of pile;
' Fig. 5 is @ plan thereof;llustrating ‘also the
23 :m']eﬁhod_..-:af Interiock between-adjacent piles

- ;' - Spqcl“ﬂca'tion'qf
~ Application filed Septerber 15; 1909,

Lou1s Ravieg, .
France, and . a
_ Xrance, have invented a.
5. Sheeting - Pile of Reéinforced Concrete, " of |

come Very. general, more-

preferably the upper portion) |
I plaimr pile while at the |

|, suggested arrangement of
- breakw .8 tic
e e o o onsmiodified . form of: pile with the sheeting in
per,_extreémity the pile is:prefer- | two portions; Fi

foot -

y applications -
, the pile will:be driven in | Fig. 22 is a
Part forming the sheeting wilkrest;| rangement of the

g o S "'_'.-‘,'-.
ground o a"
! 1 .r" '.r'

pile ‘may"in; ac-

0 construct the pile.that ;!
pilg s maintained throughout

. Y¢ Fig: 4 is'a

_showing the anchor plates:
elevation -of another form e
~which my improved pile an _ e..
are employed ] Fi¥s. 17 and 18 are side ele-
vatians of structures.in which: my improved

|

lying diagrammatic draw- {:

"

Letters iﬁf:e.ﬁ{f.  Paten

-a.plan of a ‘modifie ) .
“tween. the edges. of adjacent piles;. Fig
%b,roken elevation of another farm o

: ! -;‘gﬂa is employed in different forms for dif-

§ hléwe‘r.; |
-adapted to be driven: Int:
Fig. 22 is a plan of anothe

of concrete may have embedded ‘therein stesl | tion as’ shown iz -
.bar: . , - suit-"| by
_.able manner. in “acecordance with er inary .

.. ‘_ nections b, the lagter: bei
49 -principles obtdinin

. 8P
| gether at the top of ‘ith;.gpilg
| the same and, enable it to wi
during ramming. The sh
-i-9f which is indiedted in Fig. 2,

i
tion of 8
| Fig. ction there .
|- Fig. 115 Fig. 13.1$ a.section thereof
line A—A or B—B, Fig

| side " elevation ‘c
I.pile employed
't plates therefor;
|

of the pile and its she [
ted lines, and. the reinforcing. bars :in full

-linés; and the size of the sheeting'is reduced
in proeportion to the size of

it PatenteddJune 28, 1910.
Serial No. 517,810, . _

‘-'.:E:il '-"'Glils a er'gs%. s-éqti;bn o'f'_i’:hze_qu. of the
Pll% ‘above-or -below -the sheeting ;-

fied form of.interlock be-
. ;?1 i8
| €;

ig. 9 1is a _section thereof on the line CI—)—C,
8; Fl% 1015 a section on the line A—A
—B, Fig. 85 Fig. 11.is'a broken eleva-
further modified  form of pile;

12 18 assection thereof on the line Cp-—}(ll,
on. the

A1y Fig. 14 is a
structure showing my
in. connection with. anchor
Fig. 15 is 'ai--%hn‘ of the same
1g. 16°is a side
ol structure in
~and anchor “plate

‘of a

[S
Ll

erent purposes; Kig: 19 is a plan view of &
the piles for a

ater; Fig. 20 is;a side elevation -of

g. 21 is a.cross section of ‘the
pile. having' sheetin
1nto the ground; and:
r suggested .dr.
-ﬁil‘es_ for a breakwater.
figures the concrete body
sheeting’ is- shown ‘in-dot-:

portion of ‘a

7 Ih ‘the ¥ Arious

£z of the
roper 1s. oI square sec-
h ig???:. and is-reinforced
Jlongitudingl bars a with transverse con-
aced closer to--
to strengthen
thstand injury
eeting, the section
at o—-d—fr—a

The pile-)

¥

g, T8 -

60
-Bg
70 . |
75
.80
8

85

is reinforced by, transverse bars % and ¢ and . .
longitudinal. bars j and ‘%, the.number of .100

-

nected o | other at their
died: i ‘{'Intersection ;in. accordance with t A}
same. on ‘the.| practice in eoncrete structures.: At its lower
| extrérhit

| which  varies according. to .circumistances,
The .bars

F

5..a%e 0f, course appropriatély con-.
ne with.the other at their Qﬁltﬂ of
16 usual
1

y the pile may be fitted with a sheet

metal cap ¢ the end of which'is filled with .

. cast iron and capped dt-its head for ram-
i 'H.Ig n_ace
;1 used .for

ordaiice with brie of the processes
reinforced concrete piles: Instead I

d.3

10
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- ¥Y is

10

‘bfi. ﬁ,_étiiisi:a;hf Width for Sijectiaqllpur—
poses the sheeting may be of variable width
and present a more or less complicated or

[
'

irregular contour., = o
“In Figs. 4, b and 6 the pile core is hooped

e ] L
il P

plate .of expanded metal D. The edges of

‘the sheeting are offset to afford a convenient
joint with the edge of the adjacent pile, to

which it may be united by pouring ceinent

~ or other filling material into the space @, ¥,

" z; ¢ Instead of a joint like that illustrated

in Fig. 5 that shown in Fig. 7 may be sub-

15

 shieetin

‘stituted or any other of suitable construe-

tion may be adopted. In Figs. 4 and 5, the
18 strengthened by buttresses the

- form of which is indicated at m, =, p, ¢, in
- Fig. 4 and d, 7, s, f In Ifig. 5, these but-

20

tresses being themselves reinforced by bars ¢
as shown in Fig. 5. Vertical reinforcing

~ ribs might likewise be provided in certain
- cases, in. the manner indicated in Figs. 14,
- 17 and 18, Instead of a single reinforcing

25

bar 7, two bars may be provided at each pier
or counterfort as shown in Figs. 8.and 9.

- Figs. 8,9 and 10 represent a.modification '
+ 1n: which® the sheeting is. not integral with

. the pile but is merely fitted on it. This ar-

30

rangement is specially intended for cases

‘where the irregularity of the driving of the

. piles is troublesome and for sea works where
- the sheeting would constitute an 1mpedi-

35

~ ment during the ramming owing to the ac-
_ tion exerted upon it by the waves.. The piles.
‘are first rammed and then the sheetings are.

- fittéd' on  them and sllowed to descend.

- When desirable, for example in forming a

dam, - the - sheeting itself may be slightly

- ramuned subsequently by special means, in-

)

-dependently of the piles"which have:already -

been driven in and which serve to support

- the gheeting. - R
~ In Figs. 8,9 and 10 the same letters of ref-

45 .
drawing

50

~ -bars @. The sheeting™is reinforced verti-

60

.. -€xample the

panded metal D and_ upon
>? - “Figs. 1 to 10 represent.the sheeting

erence are used as in the preceding figures
for like parts. In order to simplify - the

- the reinforcing bars -of the pilé

~"havelnot been indicated in Fig. 8 through-

out thé entire length of the pile but only at

the ends. The square v, w, 7, z in Fig, 9 |
represents both the exterior of the pile and

the hole in the ribs of the buttresses of the
sheeting by means of which the said sheet-
ing 1s passed on to the pile. "By way of

helix & coile'tf upon a rectangle of round
cally upon one of its faces by a sheet of ex-
ed al D a ‘the other face
y vertical bars jand 2. = =~

piles

~-with a lighter sheeting. "Figs. 11 to I3 rep-
“resent a strong and simpler censtruction in

’ Whlchthﬁ | sheetmg 18 :qnlyi' an._'enlargem'en't 1.
Gfthe pll& w;lthout dlminutlon in thICkHESS.
. The improved sheeting pile may be spe

65

e
F) F)

s the reinforcing of the sheeting is a

062,784

cially applied to the econoimical coristrictioit
of jetties or dikes. 1In this case the sheeting
piles are strengthened to resist the waves by
means of ordinary wooden piles or prefer-
ably remnforced cement. or hooped cement
piles arranged behind them. The arrange-

| ment shown in Fig. 14 is given by way of ex-

| rammed piles may then be reduced to B D,

‘ample where A D is the sheeting pile and E
H and J M are ordinary piles;- B. G, K, L®

»
a
1

and A Fare struts and B ¥, F K, A K, and
E J are horizontal connections. The piles

points in their height with fittings for the
connections to be made at the points-A and
B; E F and G; J K and L. The fittings
for the points G and L-are specially -de-
vised for a connection easily effected uvinder
water. ' As far as possible the points B F

and K should be 3 little .above the level of-

low water & m the high water level being
represented by A n. The lengths of the

70

75

‘may be provided in advance at one or more -

80

85

| ¥ H, K M, the upper parts A B, E F,/J K,
being constructed and connected subse-

ile is shown hooped with a |

i

quently. The sheeting piles might also he

consolidated by piles planted obliquely as

shown in Fig. 16; the arrangements in Figs.

14 and 16 might also be combined. Owing
to the great pressure exerted by the waves
each sheeting pile A B C (Fig. 14 or 16) will
act 1n the manner of a part subjected to great
flexure between A and B on the one hand and
between B and C on the other hand.. In
order to resist this flexure the pile may be
givéen a rectangular section elongated in the
direction perpendicular to the sheeting and
strongly reinforced or there may be added to
the sheeting preferably behind (on thejetty
side) vertical ribs of strongly reinforced ce-
ment forming one with it and .of uniform
height or rather in form of equal resistance
corresponding to the curve of:the b¢nding
moments. . * R 1

The jetty of

g0

95

100

105

the type illustrated ih Fig.

14 or 16 may be completed in case of urgency 110

by large slabs of reinforced céfment:arran
flat on the ground extendin

t-arranged
consi.dera%ly

in ‘front of the piles which! pass ‘through

them with a square or rectangular fitting
which Anaintains: th

vent the hollowing action of the waves in
front of the jetty. -The slabs represented at
N G in Fig. 14.and at P Q R § m: Fig. 15

F

| the lifting action of the waves. - =
| " Figs. 14 and 16 show sheeting piles on ope 125
_side of the jetty only, that is to say the. out-
| side but if desirable they may he provided
on both ‘sides and’ then the supplementary
{.piles and struts are arranged for resisting:-
- |- the waves which may come up on the two 130

b S ﬁS]ﬂbS well in: position..

]

J15 .

‘overlap shghtly at the lines of junction if 120
necessary. They may be more-or ]ess com-’

-plicated in form -and construction; so as to
adapt themselves to the ground and resist



sid_es' resi .é,Ctiver. | Anothef maritlme a,?pii-
cation of the sheeting pile consists in pl

. ing the sheeting piles in disconnected lines

A line of sheeting

“where the piles remaln completely inde-
pendent of each other as shown in Fig. 17.
_ piles thus constituted
will break the action of the waves and ren-

~ der the water calm behind it in proportion

10

- agitation of the surface while at the same
time allowing the water to flow freely

20

- types, another

25
30

ax

 ter able to .esist the effort of the waves ver- |

to the ratio between the filled and vacant

spaces in the sort of verti¢al grating.opposed
to the ‘waves. If it be desmred to prevent

be-

neath, the arrangement illustrated in Fig. 18

may be adopted. On the other hand in
~order to shorten'the piles they may terminate |
~below the level of high water which arrange-

ment allows the agitation of the surface to

- pass freely at high water and only stops the
ground swell as shown in the right hand of |
g, 17. If at a certain distance behind a |

line of sh'éetin%_' piles of one of these three
i

ening of the waves will result. Three suc-

cessive lines or even -moré may be provided

according to circumstances so as to obtain
behind the last line either a perfect calm or
merely the degree .of calmness desired. In
order to produce a perfect calm the sheeting
of the last line may be arranged almost con-

~tinuous as shown in Fig: 19. The lines of

sheeting piles thus formed are readily main-
tained because if some of the piles are de-
molished by a storm it is only necessary to

add others at the side. = e
In order to wendar the sheeting piles bet-

- tical cement ribs strongly reinforced may.

19

given a rectangular section elong
irection perpendicular to the sheeting.
be considered as embedded to .

- as having to experience at this
45

he ndded to them or the pile.proper may be

Each pile ma_,ﬁ _ |
the level of the ground or slightly below -it

strongest bending moment so that it is at

this height that the ribs or the inerease of

- section of the pile in the direction perpen-

i)
IS

(0

65 whole or a part of its embedded length as

dicular to the sheeting should be greatest.

By forming-a suitable hypothesis as to the
pressure of the waves per unit of surface it |

yssible in each case to calculate the bend-
Ing ‘moments of the pile at the different

heights and to deduce therefrom a rational |
system of ribbing or reinforcement. =~

In order that the embedding may be im- |
proved 1n proximity to the place where the |

pile enters the ground and especially if this

eroufid is not stable, it is advisable to drive .

the’sheeting in slightly or if the sheeting is

of the type represented in Fig. 18 to add to.

the pile a8 wing of sheeting at the place

["rom the same point of view the pile might
be given a T-shaped cross section for the

ant- }

ne 1s arranged a fresh dead-

ated in the.

point the |

i

where 1t* enters the ground (¥ig. 20). ]

i

‘thus constituted is appreciably narrower

‘than the sheeting existing above. . L
- Fig.-22 represents for the lines of sheet-

ing piles, a modification .consisting ‘in' ar-
ranging the units slightly obliquely. 'With

- - L] ' ‘I.
F
. i 1 . T
= 1
1 . ‘ . ‘..
1 !

shown in Fig. 91; the upper bat of the T

70

‘this arrangement the force of the sea passing

tially deflected laterally parallel with this
line as indicated by the arrows which will
‘be “advantageous .in diminishing"the effort

| through the first line of piles will be par-

75

upon the second line of -piles- which may °

either be of the same oblique type with &

-

. different inclination or of the known oblique
‘type previously described.. . =

In order to prevent undermining at the
| toot of the sheeting piles when the arrange-

=

‘ments 1illustrated in Figs, 17 to 19 and 22

are adopted, slabs of reinforced cement may -

be used; the piles pass through these slabs

“and retain them as described with reéference

85

to the arrangement shown in Fig.14. Holes

may be provided in. these slabs h—for;" the re- o
ception of supplementary piles in case =
repalrs are necessary. The screens of lines

910 Ny

of sheeting piles formed in the manner de-
scribed may be used for protecting works of -
any kind. In particular if the sea is gen- =~

erally very rough in the locality such screeis
may be arranged-in front of jetties of the

95

type represented in Fig. 14 of the present
invention thereby reducing the strain on ™

(ditions of the sea are relatively calm so that
the piles are not subjected to. excéssive shocks

and so. that' there is practically no danger

that the waves in breaking against the piles

‘such jetties. On-the other hand if the con- -

100 .

‘will send up excessively high jets or sheets -

«of water, it is possible in a screen of lines of
“disconnected -sheeting piles of-the type illus-

105

trated in Fig. 19.to connect the heads of the
sheeting piles, arrange planking upon the -
transverse connections and thereby consti-

tute a jetty differing from that represented
in Fig. 14 owing to'the fact that the sesd will

' become deadened below instead of in front.

Ties half way up and obliquely arranged

110

may be also fitted between the pil_es as shown B

| in Fig. 14, -

I claim as my invention:

- 1.' A single pile of reinforced 61“ hooped

ing beyond both sides of the pile and con-

| stitufing a monolithic sheeting, but being

of ordinary cross-section at its-lower "or
pointed end. - = | - -

115

| concrete having an enlarged portion extend-

"9, A pile of reinforced or hooped concrete

been-rammed, substantially as described.

‘having an enlarged portion “constituting -
| sheeting, ‘said sheeting portion being inde--
-pentent of the pile. core and being -adapted
to be passed on said core after the latter has.

126

3. A single pile having an enlarged "por- .

{ tion  extending beyond both sidesthereof

constituting a momnolithic. sheeting, the ver-

180
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: havmg

B tlcal edges of said sheetmcr bem% shaped to
. engage the edge of an ad] acent

form ‘an open joimnt therewﬁh adapted to be |
 filled with a smtable bmder, substa,ntmlly as’_
5 destribed. |

4 A plle of remforced or hoo ed concre te |
. an enlarged portion - constltutmg 1.
. '[.';she;etmg but being of ordinary cross section
“at its lower or pointed end, in combination |

10 Wlth anchor plates of cancrete perforated to

eeting and

||||

_________

o

permlt he mmsa,ge t}f Sald pmnied end  j
therethmugh substantially as-described. -
In testimony whereof I have signed my -

name to this specification; in Lhe presence of'_{_ o

two Subscrlbmo witnesses..

SYLVAIN LOTJIS RAVIL‘R

WltIIBS&.BS o
OHARLES DRURY,
EU{}EH IIE“\IET.
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