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My 1nvent10n relates to 1mp10vements in.

concrete breakwater construction-and meth-
od of 1nstalhno and anchormfr the same, and
has for its Ob]ect the provision of a type of

precasting,

‘installed W1th a minimum of expense and:
much more expeditiously than obtains with-

any prior structure. Moreover, T “have
souOht to provide a type of breakwater sec-

anchored, and in addition is made self-an-
choring bv the action of the waves.. :
My 1mp1oved method contemplates gen-
erallv the precasting and seasoning of sult-
“able, reinforced concrete sections of a type
best adapted for the work in hand and pref-
erably rendered capable of interlocking or
‘keying together, preparing a suitable Foot-
ing, placmof ‘the sections and uniting them,

a8 bv driving interposed piles for- initial an- -

chorage, or mterlockmg or: keyan' the sec-

~tions together:
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. “through the washing .of the waves.

“The preferred type of sectlon is prov1ded 2
several portions of the structure; ‘which will
be ‘disposed as-shown and along the other

with an inclined front :facmo the water and
“partially submerged, and- with an extended

~base and lateral buttresses affording: a spa-~
-“cious, hollow interior of trough shape closed *
portlons of “the ‘section “shown. disposé the
“base:and. its extension both rearwardly and

‘in. front of the sloping front face:inclined -
“at-an angle-of less: than 45% while the end

“at the ends and fully open’ ~from-the rear
adapted to -be filled with sand or .gravel
This

- “matural action affords the cheapest: mode for
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firmly securing: the-breakwater in: position,

so-that the inftial anchorage; as by driving
~interposed keying piles, may frequently be
- dispensed with in many s1tuf1t10ns requ1r1no'.

: ~section is. completely closed ‘at the ends and-

‘a protecting breakwater, + -
‘The features 6f my invention and certain

embodlments thereof may best be explamed ,
‘in “conmneéction with the accompwnymo an~ - o
- break ‘of the waves over ‘the: apex; thereby"

1ngs wherein :

Figure 1 is a perspectlve view of a “cor- -
- ner section of breakwater 1ncorporat1ng Ty -

1mprovements ;

Fig: 21s a plan v1ew of a precast concrete ,

. corner;
‘Fig. 3 is a transverse sectlonal v1eW of a

- precast intermediate member,

<
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Fig. 4 is a rear view of said member;

t1 essed wall member; :
- Fig. 6 is an’ elevatlon thereof

FlO' T isa Vfraoment 111ustrat1ng a mode‘:

“ 55. ¢ of keym

Fig. 8 is a transverse sectlonal view show-

-ing the: member of Flgs 3 and 4 when' an-

chored by the sand tooether Wlth 1ttaehmw g

poles and mats;

Fig. 9 is a plan view: of a modified: membe1 2

of self-keying or interlocking type, and-
reinforced breakw ater adapted for sectional -
~which may be fabricated and

Fig. 10.1s a transyverse- sectlonal view of a

80 -

modlﬁed reinforced conereue seotlon adapted i

;‘for a rock footing.

Throucrhout the . several . ﬁfrures of the

: drawmgs I have employed the same charac-
:ter of -reference- to deswnate 31m11‘11 parts
tion which may be readily interlocked and -

or ‘membeérs.
" The hollow, remfomed concrete seetlon

.comprises a sloplng front. . conforming: gen-

erally to the sea-face contour well’ known in
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breakwater constriiction -but - generally. of -

“lower “inclination - and ‘preferably having

toe or:extension ¢" integral: with the: base. D
which is laterally connected with the floor
by -buttresses .c:

section as- required by the particular loca-

These :buttresses” may: be’
~duplicated mtermedlately of the ends of the

™

tion in which- the section.is to be used and . -

the length-in ‘which it is‘precast. -Reinforc-
ing members d -ave indicated thr oughout.the

lines indicated by engineering practice.

It will be observed-that-the preferred pro- .

80"
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buttresses are: provided with re01ster1no ors

“alined .semiccircular : openings ¢’y wherebv
‘the sections may be keyed.together and also .-

50

anchored in’ place, if desired. Moreover; the™’

fully open from the rear approximately at -

the level of the footing or mat, while the

w
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base is. rearwardly: extended to. catch the -

forming. a most  effective trap for sand
gravel and débris. =
“The typical hollow sectlon may be adapt-

ed to'thie needs of an end or corner construe-

100

tion, as shown in’ Fw 2,a corner pile being

‘provided for at ¢/, whﬂe the hollow- section
‘merges in a “girder wall e having the mte—
gral base ¢’ and the:recessed buttresses &

o Tig. 5iisa transverse sectlon of the but-'

s 105

These -typical reinforced concrete: sectlons,_'

- may be precast and preferably seasoned for’ .
) sufﬁcrent length ‘of -time to 1nsure thelr, .
maximam strength and efficiency. - '

Variants from - the ‘section shown in- I‘lg

110

~3-are indicated in Figs. 9 and-10. In the
:former there is- 1llust1ated a plecast section
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open” rearwardly, ‘as previously described,

‘but having complemental end interlocking

1444

means present in the vertical rib ¢’’” and a

groove or recess ¢’ adapted to accommodate
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the adjacent rib ¢’’’ of the next section.
Also, intermediate openings ¢’/ are provid-
ed for non-keying piles to be driven there-
through for anchoring. the section in posi-
tion. . ' :

Where rock footings are available and the
self-anchoring feature of wave-washed sand
and gravel is not present, L. préferably uti-
lize the hollow precast section shown in
Fig. 10. This has an open top through
which the fill of sand, gravel and . the like

may be made artifically when the section is

in position. A reinforced precast slab @'’
is then bolted into place over one or more

-alined ‘sections, thereby - assisting in main-

taining the breakwater intact, while closing
the interior against the action of the water.
In order to afford -adequate percolation

-for the water with sand and gravel foot-

ings, T have resort to brush mats suitably
positioned with respect to the breakwater.
If desired, such mats / and f” may be wired
the length of each section upon supporting

" poles 77, should it be impracticable to posi-

30

. practice not infrequently is preferred, since

25

tion and weight the mats along the site of
the breakwater in advance.  Indeed, this

-the ‘mats are accurately positioned in set-
ting each section ‘and
much more rapidly.: P :

The procedure for constructing the break-

water from these precast sections rarely, if-

ever, requires the building of the customary

- coffer dam about the site. This, of itself,

40

affords a- most important and marked ad--

vantage in-comparison with the well known
method obtaining in breakwater construc-

- tion. If necessary, the site is leveled off and

~..are provided upon which the concrete sec-
“tlons are positioned in alinement for the.
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front and rear sections of brush mat f, #/;

length of breakwater desired; end or corner
sections” preferably terminating the com-
pleted: structure. All the sections are then

-or  successively = keyed together or. inter-

locked in any suitable manner, as by the in-

sertion of a concrete filler ¢ within the -

openings ¢’, or by driving piles % to the
desired depth which not only serve. to key
the sections together, but also anchor them
initially. - — ; S
This_ breakwater may be rapidly con-
structed in ordinary weather from. the sea-
soned, precast, concrete sections and’ the
piles may be driven as fast as the work
progresses, 5o that thé waves or tide will

_not displace the breakwater or drive the sec-

tions out of alinement. Said sections, being

" hollow, naturally are much cheaper to con-
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struct than. like masses 6f concreté.or ma-

sonry could be built in position. However,

the work proceeds

this hollow structure admirably lends itself
to anchorage by the -wash "of sand and
gravel naturally accomplished by the action
of the waves. In a very short sime the base
is covéred and the hollow spaces between
the buttresses will- be filled with sand by
the well known tendency of the waves to
deposit the sand when their motion is ar-
rested. The brush mats, preferably provid-
ed in most locations; will serve to- permit
the-percolation ‘of the water without wash-
ing away the footing of the breakwater.
Consequently my improved structure- very
shortly is anchored by an accumulation of
sand, gravel and débris within' and behind

per portion of the sloping floor, as.in Fig. 8.
“From the foregoing, the essential features

“of construction and the procedure for in-
“stalling- the sectional, concrete breakwater
~will readily be understood by any engineer.

It is scarcely necessary to explain that the
details of construction may be varied to suit
the needs of different locations in -which"
breakwaters must be built. The mode of
keying: or interlocking these. sections, quite
obviously, may be varied; as by forming the

-interlocking portions as illustrated in Figs..
T and 9. The order of procedure and the
illustrations furnished are somewhat typi- -

cal and diagrammatic in character,. rather
than fixed or invariable as to details, in-or-
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the concrete structure and level with the up-

90

der to. explain the salient features of my

invention. . .- - .
Having now described the preferred form
of my invention as embodied in the break-
water meeting certain specific requirements,
and the method of installing the same, I
claim as new and desire to. secure by Let-
‘ters Patent; together with such departures
therefrom as may be achieved by engineer-
ing practice, the following: SR
-1. The precast section of reinforced -con-
crete for constructing breakwaters, compris-
ing an extended base, lateral buttresses and

-an inclined front of less than 45° inclination

rearwardly open above the base, whereby
solid material may be filled in by wave ac-
tion and retained to anchor the section in

‘position, sabstantially as set:forth.

2. The. precast seetion for constructing
breakwaters, comprising an - integral - ex-
tended base, lateral buttresses and an in-
clined front provided at the ends with. ter-
minal keyways all formed from reinforced
concrete and -fully open rearwardly to per-
mit the fill of solid ancliorage material, sub-
stantially as set forth. R

3. A -precast reinforced: concrete section

for the construction of breakwaters, com-

prising a-widely extended fill-recéiving base,

o gradually inclined front rearwardly open

to the base whereby solid material may.be
filled in for anchorage; andintegral end

.members, substantially as set forth. -

100

105

—_

10
115
120
125 ‘7

130



- for the construction of breakwaters and the.

10

1,610, 34“1

4. A hoAlloW reinforced concrete  section

like, comprising a hollow front of easy in-
clination, a fill-receiving base extending

‘beyond ‘the inclined front and key receiv-

ing end portions associated with the hol-

low structure, substantially as set forth.

5. A precast reinforced concrete sectlon
for the construction of breakwaters, com-
prising an extended base slab, an inclined

front face, a top, end walls and buttresses.

integrally formed intermediately of the base

slab and open rearwardly at the level of the
-slab, Wheleby a trap is provided for the

natural deposit of anchorage material in-
teriorly of said sectlon, substantlfﬂly as sev

~ forth.
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6. In comblnatlon with a plurality of pre-
cast breakwater sections disposed end to

end ; each section comprising a precast base

slab extending to the front and rear there-
of, a glaiually inclined front face, and end
walls of integral - reinforced “concrete the
sections being completely open rearwardly,
of mats disposed beneath said sections, where-
by wave-deposited material may be trapped
and the water may seep away without im-

pairing the footing, substantlally as set.

forth.

7. A Dbreakwater of the class described,

comprising a front portion of precast con-

crete sections dlsposed parallel : with the:
shore and a rectangular positioned portion

rearwardly sustalnmcr the - front -portion;
the front sections comprising hollow trough-
shaped members completely open toward the

shore with front faces inclined from the
water at less than a 45° angle, and mats

disposed beneath said front sections, sub-

stantially as set forth.

8. The method of forming a breakwater
which consists” in p051t10n1n0' relatively
heavy. hollow sections, comprising: a-front

s
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slope and open sand-trapping hollows on

the reverse side thereof, in such position

along the shore with respect to the wave-
action as to. ‘permit-the waves to fill such
hollows with solid material.

9. The method of forming a breakwacer,
which consists in positioning a percolator
stratum with relatively heavy trough shaped
sections thereon, comprising a gradual front
slope and completely open sand- trappmg
hollows on the reverse side thereof, in such

position along the shore with respect to the *

wave-action as to permit the waves to fill

stich hollows with- solid material and seep -

away partially thlough the percolator stra-
tum.
In testimony Whereof I do now affix m}

signature.
LOUIS A. WELLS
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