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[5 7] ABSTRACT 
Beach erosion control structures comprising a perfo 
rate wall designed to combat erosion of a beach shore 
line by wave action. The wall includes multiple 
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courses of cored concrete blocks laid on their side so 
that the core holes provide horizontal passageways 
through the wall for the ?ow of water and entrained 
sand in incoming waves. The wall also includes multi 
ple rows of such blocks arranged in such manner that 
the core holes of adjacent rows of blocks are stag 
gered. 
A beach erosion structure according to the 

invention comprises a wall composed of individual, 
cored concrete blocks arranged in multiple rows and 
courses. The blocks of each row are arranged 
end-to-end and parallel to the adjacent row or rows, 
but the blocks of each row are longitudinally offset so 
that the core holes of adjacent rows of blocks are out 
of register. In some instances the blocks are 
preassembled by securing individual blocks into like 
block units. each block unit having a plurality of 
blocks (three blocks in the usual case) assembled in a 
longitudinally staggered side-by-side relationship such 
that the core holes in adjacent block are offset. By 
offsetting a central block longitudinally of the outer 
blocks, tongue and groove interlocks between 
adjacent block units within the wall can be achieved. 
Such a wall may be laid up without the use of mortar. 
Instead, mechanical fastening means, such as crimped 
straps, may be employed to couple adjacent courses to 
each other. Some or all of the block openings may be 
provided with reed or ?apper-type valves which are 
swung open by an incoming wave, and then move to a 
partially closed position to resist or restrict the ?ow of 
water in ebbing waves. A sheet metal footing may be 
employed to provide and maintain a general 
horizontal alignment between adjacent block units in 
the lowermost course. 

15 Claims, 9 Drawing Figures 
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BEACH EROSION CONTROL STRUCTURE 

BACKGROUND OF THE INVENTION 

Erosion of beaches by wave action is a problem most 
frequently encountered along the shores of large bodies 
of water where large and persistent wave action is ex 
erted on beaches of sand or ?ne shingle. A detailed dis 
cussion of the problem is found in .larlan US. Pat. No. 
3,387,458 in which it is pointed out that the most com 
monly employed erosion control expedient, namely, a 
solid seawall, is often self-defeating in that the wall it 
self produces a scouring or erosive action concentrated 
at the base of the wall. 
The present invention is especially designed for use 

on beaches of sand and/or shingle where a substantial 
amount of the beach material is entrained in incoming 
and outgoing waves. The present invention is especially 
designed to provide a perforate wall structure which 
acts in a manner such that the ?ow of water and en 
trained beach material inwardly through the structure 
is easier than outward ?ow so that a greater quantity of 
entrained sand or shingle settles in or near the wall so 
that the process of erosion is minimized and in some in 
stances actually reversed. 

SUMMARY OF THE INVENTION 

A wall of the present invention may be constructed 
from standard concrete blocks of rectangular parallel 
epiped overall configuration having a pair of relatively 
large core holes extending through the block. When 
employed in the present invention, each block is laid on 
its side so that the core holes extend horizontally 
through the block. Individual blocks may be preassem 
bled into block units in which three, or more or less, 
blocks are secured together side-by-side in a longitudi 
nally staggered relationship such that the core holes of 
adjacent blocks communicate with each other, but are 
longitudinally staggered so that water ?owing into the 
core holes of an outermost block is impeded and di 
vided as it flows into the holes of the next adjacent 
block. The central block of each such unit is longitudi 
nally offset in one direction relative to both of the two 
outermost blocks so that the three-block unit can be 
laid up in an end-to-end tongue and groove interlock 
construction. 

In the laying up of a wall, a footing element in the 
form of a relatively light-weight, sheetmetal member is 
laid on the beach surface to receive the ?rst course of 
the wall and maintain adjacent ends of adjacent block 
units at substantially the same level. Additional courses 
are laid up on top of the first course to the desired 
height, which is determined by the wave action nor 
mally expected to be encountered. Adjacent courses 
and rows need not be mortared or bonded to each 
other, but instead may be mechanically coupled to 
each other by passing a metal strap or other anchor de 
vice through openings in one course and crimping or 
bending the projecting ends of the strap inwardly into 
the openings in the next course. 

In general, the lower part of the wall is wider than the 
upper part so as to provide stability and minimize the 
risk of toppling of the upper part of the wall due to ex 
cessively high waves. 

In some instances, some or all of the openings in the 
wall may be provided with a ?exible metal ?apper or 
reed valve of sheet metal or plastic material which is 
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2 
oriented to be opened by an incoming wave to accom 
modate inward ?ow through the wall and to move to a 
substantially closed position to exert a throttling action 
on waves ebbing outwardly through the wall. The wall 
normally is constructed at or slightly outwardly from 
the normal or calm water shoreline. 
Other features and objects of the invention will be 

come apparent by reference to the following specifica 
tion and to the drawings, wherein: 
FIG. 1 is a top plan view, partially broken away, of 

a section of a wall embodying the present invention; 
FIG. 2 is a front elevational view of a portion of the 

wall of FIG. I; 
FIG. 3 is a cross-sectional view taken on the line 3—3 

of FIG. 2; 
FIG. 4 is a perspective view of a pair of individual 

block units prior to assembly; 
FIG. 5 is a front elevational view of an individual 

block having ?apper or reed valves; 
FIG. 6 is a cross-sectional view taken on the line 6-6 

of FIG. 5: 
FIG. 7 is a view similar to FIG. 1, but illustrating a 

modified construction; and 
FIGS. 8 and 9 are respectively top and end views of 

variant forms of walls. 
Referring ?rst to FIG. 4, a seawall W embodying the 

present invention is constructed from a plurality of 
concrete blocks designated generally 10 of standard 
construction and having a nominal length I of 16 
inches, a nominal height h of 12 inches, and a nominal 
width w of 8 inches. In practice, each block is laid on 
its side so that the normal width dimension represents 
the height of the block. 
Each block 10, when laid on its side, consists basi 

cally of top and bottom panels 12 and 14 which are in 
tegrally interconnected to each other by transverse 
webs or partitions 16 which are longitudinally spaced 
from each other to provide longitudinally spaced core 
openings 18 which extend transversely entirely through 
the block. The two openings 18 represent approxi 
mately 50 percent of the total side area of the block. 

In FIG. 4, three blocks 10 are bonded or otherwise 
prearranged side-by-side to form a three-block unit 
designated generally 20 with the central block of each 
unit longitudinally offset relative to the two outer 
blocks so that a tongue and groove interlock can be 
achieved between adjacent block units 20 when the 
block units are moved into abutting end-to-end rela 
tionship with each other. 
The longitudinal offsetting of the individual blocks in 

each block unit locates the transversely extending ver 
tical partitions 16 out of alignment with each other as 
best seen in the broken-away portion of FIG. I. As a 
consequence, water can ?ow easily through an assem 
bled wall via passageways provided by the openings 18, 
but such passageways are successively subdivided so 
that the flow of a wave through a wall is impeded by the 
partitions with the result that the force of the wave is 
successively broken up as it traverses each row of 
blocks in the completed wall. 

In FIGS. 1 and 2 the two outermost blocks of a block 
unit 20 are shown as being transversely aligned with 
each other. However, transverse alignment is not re 
quired. Rather, longitudinal offsetting of each row of 
blocks is preferred, as is shown in FIG. 7, since such an 
arrangement provides a more tortuous path through 
the wall. A three-block unit having the two outer 
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blocks transversely aligned is somewhat more conve 
nient to handle, however. because it can be laid up in 
the tongue and groove interlock with either side up. 

in laying up the wall, a ?anged footing element 22 in 
the form of a strip of sheet metal. such as aluminum, is 
laid down along the line to be followed by the wall. 
Footing element 22 serves primarily to maintain an ap 
proximate general level between adjacent blocks 20 
and to serve as a guide for the laying down of the first 
course. It is not particularly critical if the wall sinks 
somewhat into the surface upon which it is laid. Foot 
ing element 22 functions primarily to assure that if the 
wall does sink somewhat, it sinks fairly evenly. 
The ?rst course is laid up on top of footing element 

22 simply by laying individual blocks or block units on 
the footing element in abutting end-to-end relationship 
with the core holes 18 substantially horizontal and fac 
ing seaward. Additional rows and courses are then laid 
up in succession, thereby providing multiple courses 
and multiple rows of blocks. As each row is laid up, the 
blocks are longitudinally staggered relatively to the ad 
jacent row so that the core openings in adjacent rows 
of blocks communicate, but are out of register with one 
another. 
Adjacent rows and courses are mechanically locked 

to each other by mechanical fastener or anchor ele 
ments. The specific mechanical fastening elements may 
comprise any of a number of different devices such as 
chains, cables, and the like. It is preferred, however, to 
utilize a fastener element 24 comprising an elongate 
metal rod or strap which is passed through some or all 
of the core openings of one block or block unit and re 
versely bent as at 26 into the openings of the block of 
the next underlying course. Fastening elements 24 
function primarily to prevent horizontal shifting of one 
course relative to the other. It is preferred that fasten 
ing elements 24 also be utilized to secure the footing 22 
to the lowermost course. 

In some instances it may be desirable to employ a 
?apper or reed valve, designated generally 28 (FIGS. 
5 and 6) in some or all of the block openings. Valve 28 
can be constructed from resiliently ?exible sheet metal 
or sheet plastic. As best seen in FIG. 5, the transverse 
width of the ?apper or reed portion 30 of the valve is 
somewhat less than that of a block opening 18, but the 
length of ?apper 30 is somewhat greater than the 
height of the block opening. The ?apper merges at its 
upper end with a mounting tab portion 32 which is bent 
to overlie the upper surface of the block. The valves 
normally are not employed in the top course and are 
held in position by the weight of the next overlying 
course resting on the top of mounting tab portion 32. 
The ?apper portion 30 is capable of hinging or ?ex 

ing about the upper edge of the opening in which it is 
mounted and is oriented so that the valve is on the sea 
ward side of the block upon which it is mounted. The 
valve can thus be de?ected upwardly from the full-line 
position shown in FIG. 6 in response to the incoming 
waves to afford a relatively wide open passage to the 
incoming wave and entrained sand to permit such ma 
terial to pass relatively freely inwardly from the sow 

ward to the landward side of the wall. As the wave gins to ebb, the ?apper 30 is returned to the full-line 

position shown in FIG. 6 in which the ?apper impos ~ 
a substantial restriction to outward flow of water and 
entrained sand, thus assuring that a substantial amount 
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4 
of the entrained sand will be restrained against outward 
flow through the wall. 
The assembled wall, while permitting the flow there 

through of a substantial portion of water and entrained 
sand in incoming waves, exerts a restriction or throt 
tling effect on the incoming wave and the longitudinally 
offset and staggered partitions of the successive rows of 
blocks successively break up the force of the incoming 
wave so that the force and velocity of the wave are 
greatly reduced by the time the wave has passed 
through the wall. The throttling action thus imposed on 
the incoming wave promotes the settling or depositing 
of entrained sand or shingle on the landward side of the 
wall and the wall in turn induces a second throttling ac 
tion on the ebbing wave to promote further settlement 
of entrained sand from the water as the wave passes 
outwardly through the wall. A substantially augmented 
throttling action to the ebbing wave may be achieved 
by the employment of ?apper valves 28. 
The wall W normally is constructed so as generally to 

parallel the shoreline. The number of rows and courses 
of blocks is determined generally by the height of 
waves encountered during storms. It is important, how 
ever, that the wall be capable of withstanding the force 
of storm-generated waves occurring shortly after instal 
lation of the wall. Wall stability during this critical pe 
riod can be achieved in a number of ways. For example, 
the wall can be of substantially pyramid con?guration 
in cross-section, as indicated in FIG. 9. Such a wall is 
wider at its lower part than at its upper part, thereby 
providing substantial resistance to toppling. Further, 
since such a wall has fewer blocks at its upper part than 
at its lower part, there are fewer core openings and 
fewer partitions to exert a throttling effect on a wave. 
Thus, the greater forces exerted on the wall are along 
its lower part. 

It is not necessary to construct a wall with fewer rows 
of blocks at its upper part than at its lower part to pro 
vide for an unequal distribution of forces over the 
height of the wall. Lessening of the forces exerted at 
the upper part of the wall may be effected by changing 
the extent to which the blocks in adjacent rows are 
staggered. Thus, the blocks in adjacent rows at the 
upper part of the wall may be less staggered than those 
at the lower part of the wall so that the core openings 
of the upper blades are more nearly in register. 
As indicated in FIG. 8, the wall in some instances 

may be provided with ?anking wings extending gener 
ally perpendicular to the seawall W and constructed in 
the same manner except that the openin gs in the blocks 
extend substantially parallel to the shore. The wings 
function in the same manner as the wall W and are of 
particular advantage in those instances in which the di 
rection of incoming waves is not perpendicular to the 
wall W. The wings also function to reinforce the ends 
of the wall. 
A particularly significant characteristic of a wall con 

structed according to the invention is that a consider 
able quantity of sand entrained in the water which 
passes through the wall in either direction is deposited 
adjacent the opposite sides of the wall, as well as in the 
( "min gs of the blocks. The deposited sand thus will ac 
-. -..mulate at both the landward and seaward sides of the 
wall and provide a barrier to erosion of the beach. 
After a period of time the deposited sand will bury the 
wall, thereby providing an unblemished waterfront. 
Should a particularly severe storm subsequently gener 
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ate wave action violent enough to erode the deposited 
sand from the area of the wall, the latter will be capable 
of functioning to effect a reaccumulation of sand fol 
lowing subsiding of the violent wave action. 
Although only two embodiments of the invention 

have been described in detail, it will be apparent to 
those skilled in the art that the disclosed embodiments 
may be modified. Therefore, the foregoing description 
is to be considered exemplary rather than limiting. and 
the true scope of the invention is that defined in the fol 
lowing claims. 
What is claimed is: 
l. A beach erosion control structure comprising a 

plurality of courses of parallel rows of blocks arranged 
end-to-end and forming a wall extending along a shore 
line and substantially parallel thereto, the blocks of 
each row abutting the blocks of each adjacent row, 
each of said blocks having top and bottom panels inte 
grally interconnected by a plurality of transversely ex 
tending vertical partitions longitudinally spaced from 
each other to de?ne openings facing seaward and ex 
tending horizontally entirely through the blocks, the 
openings of the blocks of adjacent rows being in com 
munication with each other but being longitudinally 
staggered so that water ?owing into an opening of an 
outermost block of said wall is impeded and divided by 
a partition in a block of the next adjacent row as it 
?ows into an opening in a block of the next adjacent 
row, said wall being so positioned that it imposes a first 
throttling action on the water of incoming waves to 
promote depositing of entrained sand on the landward 
side of the wall and a second throttling action on the 
water of ebbing waves to promote depositing of en 
trained sand. 

2. A structure as de?ned in claim 1 including means 
for securing adjacent rows to each other. 

3. A structure as de?ned in claim 1 including means 
for fastening adjacent courses to each other. 

4. A structure as de?ned in claim 3 wherein said fas 
tening means comprises an elongate bar passing 
through openings in adjacent rows of blocks of one 
course and having opposite ends reversely bent into the 
openings of the blocks in an adjacent course. 

5. A structure as de?ned in claim 1 wherein there are 
at least three of said rows. 

6. A structure as de?ned in claim 1 including an elon 
gate, footing member underlying the lowermost course 
of said wall. 

7. A structure as defined in claim 1 including a resil 
iently ?exible ?apper member mounted within an 
opening in a block, said ?apper member being swing 
able about a horizontal axis extending longitudinally of 
the block along the upper edge of the opening at the 
seaward side of the block and inclined from said axis 
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6 
downwardly and inwardly of the block. 

8. A structure according to claim 7 wherein said ?ap 
per member is of such length as to engage the bottom 
of the opening within which it is mounted. 

9. A structure according to claim 1 including at least 
one wing at one end of said wall and extending substan 
tially nonnal to said wall, said wing having a plurality 
of courses and parallel rows of blocks arranged like the 
blocks of said wall. 

10. A shore erosion control structure comprising a 
wall extending along a shoreline and substantially par 
allel thereto, said wall being composed of a plurality of 
parallel rows of block members arranged end-to-end 
with the block members of each row abutting the block 
members of each adjacent row, each of said block 
members comprising top and bottom panels joined by 
vertical partitions spaced from one another to form 
horizontal openings between said panels, each opening 
extending entirely through the block member and fac 
ing seaward, the partitions of each block member of a 
row being staggered with respect to the partitions of the 
block members of the adjacent row, whereby the open 
ings of the block members in adjacent rows communi 
cate with each other but are longitudinally staggered so 
that water flowing into an opening of an outermost 
block member of said wall is impeded and divided by 
a partition in a block of the next adjacent row as it 
flows into an opening in a block member of the next ad 
jacent row, said wall being so positioned that it imposes 
a first throttling action on the water of incoming waves 
to promote depositing of entrained sand on the land 
ward side of the wall and a second throttling action on 
the water of ebbing waves to promote depositing of en 
trained sand. 

11. A structure as defined in claim 10 wherein there 
are at least three side-by-side rows of said block mem 
bers. 

12. A structure as defined in claim 11 wherein adja~ 
cent block members of adjacent rows are secured to 
one another to form a unit of three of said block mem 
bers. 

13. A structure as defined in claim 12 wherein each 
of said units has a center block member sandwiched be 
tween two outer block members, the center block 
member being staggered with respect to the outer 
block members, whereby each of said block units has 
a groove at one end thereof and a tongue at the oppo 
site end thereof. 

14. A structure as de?ned in claim 13 wherein said 
outer block members are transversely aligned. 

15. A structure as de?ned in claim 13 wherein said 
outer block members are staggered with respect to 
each other. 

* * * * * 


