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Description

[0001] Thisinvention relates to blocks for constructing
retaining wall and a constructed retaining wall structure.
[0002] These days, as one of the retaining wall struc-
tures being constructed on the road or the seashore or
the riverside, a retaining wall structure having a follow-
ing constuction is known from JP-A-6-93626, upon
which the preamble of appended Claim 1 is formed.
Namely, a plurality of T-shaped blocks for constructing
retaining wall are stacked in several layers on a footing
foundation embedded in the soil until the retaining struc-
ture having a desired height is obtained.

[0003] Each T-shaped block for constructing retaining
wall comprises a front wall and a counterfort or buttress
which protrudes rearwardly from the back surface of the
front wall. A plurality of holes for inserting reinforcing
steel bar are formed in the counterfort. The counterforts
of respective layers are overlapped with each other in a
vertical direction so as to make their respective holes
for inserting reinforcing steel bar aligned with each other
and a plurality of anchoring steel bars which protrude
from the footing foundation are inserted into the holes
for inserting reinforcing steel bar. At the intermediate or
upper portion of the constructed retaining wall structure,
a plurality of connecting reinforcing steel bars which are
connected with the anchoring reinforcing steel bars are
inserted in the holes for inserting reinforcing steel bar.
Simultaneously the filler such as cement mortar or con-
crete is filled in the holes for inserting reinforcing steel
bar so as to integrally connect a plurality of blocks for
constructing retaining wall in a vertically stacked man-
ner to construct the retaining wall structure of a desired
height.

[0004] However, since the soil pressure which acts on
the retaining wall structure increases proportionally from
the upper portion to the lower portion, the block for con-
structing the lowermost region of the retaining wall struc-
ture must be large in size and has a shape with an ex-
cellent section modulus. In the existing retaining wall
structure, when the large-sized blocks are piled up or
stacked, each block suffers from the poor section mod-
ulus because of the problems inherited with the holes
for inserting reinforcing steel bar formed in each block.
Accordingly, the maximum height of the retaining wall
structure is approximately less than 10 m so that the re-
taining wall structure having a height greater than 10 m
cannot be constructed.

[0005] Furthermore, the above-mentioned holes for
inserting reinforcing steel bar are not formed in such a
manner that they prevent the slide movement of the filler
such as cement mortar relative to the steel bar, wherein
such slide movement is caused by the contraction or
shrinkage of the filler which takes place after being filled
in the holes for inserting reinforcing steel bar. Accord-
ingly, when an outer force acts on the blocks for con-
structing retaining wall which are stacked or piled up ver-
tically, the cement mortar which is hardened or solidified
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in the holes for inserting reinforcing steel bar slide within
the holes so that the retaining wall structure cannot have
a sufficient rigidity.

[0006] Still furthermore, at the junctions or connecting
portions where the blocks for constructing retaining wall
which are stacked vertically are connected with each
other, if the reinforcing steel bars which are inserted in
the holes for inserting reinforcing steel bar are offset
from the predetermined inserting position, the covering
layer of the cement mortar or the concrete which is filled
in the holes for inserting reinforcing steel bar becomes
thin so that the adhering strength of the hardened filler
to the blocks is deteriorated or weakened and accord-
ingly the junctions or connecting portions where the
blocks for constructing retaining wall which are stacked
vertically are also deteriorated making the constructed
retaining wall structure unstable.

[0007] Accordingly, it is an object of the present inven-
tion to solve above-mentioned conventional problems
and to provide blocks for constructing retaining wall or
constructed retaining wall structure, wherein the retain-
ing wall has a height greater than the maximum height
of the conventional retaining wall structure while satis-
fying the various constructionally theoretical conditions
including the excellent section modulus, and can pre-
vent the slide movement of the filler such as cement
mortar or concrete hardened or solidified in the holes for
inserting reinforcing steel bars thus assuring a suffi-
ciently thick covering layer of filler even at the junctions
or connecting portions where the blocks for constructing
retaining wall which are stacked vertically are merged
so that the blocks for constructing retaining wall which
can be integrally connected with the foundation to pro-
vide the retaining wall structure constructed with such
blocks.

SUMMARY OF INVENTION

[0008] For achievingthe above object, the present in-
vention provides a block as defined in claim 1. Claim 3
defines a retaining wall built with the above-mentionned
blocks.

[0009] With the blocks for constructing retaining wall
and the constructed retaining wall structure according
to this invention, a plurality of large-sized blocks for con-
structing retaining wall are stacked on the upper surface
of the footing foundation made of steel bar reinforcing
concrete, then the anchoring reinforcing steel bars and
connecting reinforcing steel bars are inserted in respec-
tive aligned holes for inserting reinforcing steel bar, and
thefiller is filled in and hardened in the holes for inserting
reinforcing steel bar so as to construct the lower portion
of the retaining wall structure. On the upper surface of
this lower portion of the retaining wall structure, a plu-
rality of secondary large-sized blocks for constructing
retaining wall are stacked in the same manner so as 1o
construct the intermediate portion of the retaining wall.
Furthermore, on the upper surface of this intermediate
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portion of the retaining wall structure, a plurality of inter-
mediate-sized blocks for constructing retaining wall are
stacked in the same manner so as to construct the upper
portion of the retaining wall. Still furthermore, on the up-
per surface of this upper portion of the retaining wall
structure, a plurality of small-sized blocks for construct-
ing retaining wall are stacked in the same manner so as
to construct the uppermost portion of the retaining wall.
[0010] In the constructed retaining wall structure, at
the front-wall side of the retaining wall, the filler is filled
and hardened in respective holes each of which has the
cross-section becoming greater downwardly in a ta-
pered manner so as to form a plurality of elongated frust-
conically shaped struts which are, in turn, integrally con-
nected with each other to form a steel bar reinforced pil-
lar which is integrally connected with the footing foun-
dation. Meanwhile, at the base portions of the counter-
forts of the blocks which abut with the back surface of
the front walls, the filler is filled and hardened in respec-
tive holes each of which has the cross-section becoming
greater upwardly in a tapered manner so as to form a
plurality of elongated inversely-frustconically shaped
struts which are, in turn, integrally connected with each
other to form a steel bar reinforced pillar which is inte-
grally connected with the footing foundation.

[0011] Dueto such a construction, even when a large
soil pressure acts on the rear sustaining side of the re-
taining wall structure and eventually a compression
force is exerted downwardly on the front wall side of the
retaining wall while a tensile force is upwardly exerted
on the rear end portion of the counterfort, the slide
movement of the steel bar reinforced concrete pillar
which is formed in the rear retaining wall can be prevent-
ed and the retaining wall structure can forms an integral
rigid body which withstands the compression force and
the tensile force thus enabling the construction of the
retaining wall having a height greater than the maximum
height of the conventional retaining wall.

BRIEF EXPLANATION OF DRAWINGS

[0012] Fig. 1isa perspective view of the retaining wall
structure according to the embodiment of this invention.
[0013] Fig. 2 is a longitudinal cross sectional view of
the retaining wall structure.

[0014] Fig. 3is aplan view of the large-sized block for
constructing retaining wall.

[0015] Fig. 4 is an elevational view of the large-sized
block for constructing retaining wall.

[0016] Fig. 5 is a cross sectional view of the large-
sized block for constructing retaining wall taken along
the line B-B of Fig. 3.

[0017] Fig. 6 is a plan view of the secondary large-
sized block for constructing retaining wall.

[0018] Fig. 7 is a cross sectional view of the second-
ary large-sized block for constructing retaining wall tak-
en along the line C-C of Fig. 6.

[0019] Fig. 8 is a plan view of the middle-sized block
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for constructing retaining wall.

[0020] Fig. 9 is a cross sectional view of the middle-
sized block for constructing retaining wall taken along
the line D-D of Fig. 8.

[0021] Fig. 10 is a plan view of the small-sized block
for constructing retaining wall.

[0022] Fig. 11 is a cross sectional view of the small-
sized block for constructing retaining wall taken along
the line E-E of Fig. 10.

[0023] Fig. 12 is a plan view of the small-sized block
for constructing retaining wall of another embodiment.
[0024] Fig. 13 is a cross sectional view of the small-
sized block for constructing retaining wall taken along
the line F-F of Fig. 12.

[0025] Fig. 14 is an explanatory view showing the
junctions of the steel bar inserting holes of the respec-
tive blocks for constructing retaining wall which are
stacked vertically.

[0026] Fig. 15is a side view showingthe neutral plane
against the bending stress of the solid steel bar rein-
forced T-shaped beam.

[0027] Fig. 16 is a stress diagram of the bending
stress of the solid steel bar reinforced T-shaped beam
shown in Fig. 15.

[0028] Fig. 17 is an enlarged longitudinal cross sec-
tional view showing the steel bar inserting holes in the
retaining wall constructed by blocks for constructing re-
taining wall.

[0029] Fig. 18 is a longitudinal cross sectional view of
the retaining wall structure of another embodiment.
[0030] Fig. 19is a longitudinal cross sectional view of
the retaining wall structure of another embodiment.

PREFERRED EMBODIMENTS OF THIS INVENTION

[0031] The preferred embodiments of this invention is
explained in conjunction with attached drawings.
[0032] In Fig. 1 and Fig. 2, a retaining wall 10 con-
structed by a plurality of blocks A for constructing a re-
taining wall according to the embodiment of this inven-
tion (constructed retaining wall structure) is shown.
[0033] Ascanbeunderstood fromthe drawings, inthe
retaining wall 10, a plurality of large-sized blocks A1 for
constructing retaining wall are stacked on afooting foun-
dation 12 made of steel bar reinforced concrete in three
layers so as to form a lower layer portion of the retaining
wall 10. Each large-sized blocks A1 for constructing re-
taining wall is, as explained later, provided with a front
wall 14 and a counterfort 16 which protrudes from the
back surface of the front wall 14.

[0034] Furthermore, onthe upper surface of the large-
sized blocks A1 for constructing retaining wall, a plurality
of secondary large-sized blocks A2, each of which has
the counterfort 16 of a length shorter than that of the
large-sized blocks A1 as explained later, are mounted
in three layers so as to form an intermediate layer por-
tion of the retaining wall 10.

[0035] Furthermore, on the upper surface of the sec-
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ondary large-sized blocks A2 for constructing retaining
wall, a plurality of middle-sized blocks A3, each of which
has the counterfort 16 of a length shorter than that of
the secondary large-sized blocks A2 as explained later,
are mounted in three layers so as to form an upper layer
portion of the retaining wall 10.

[0036] Still furthermore, on the upper surface of the
upper layer portion, a plurality of small-sized blocks A4,
each of which has the counterfort 16 of a length shorter
than that of the middle-sized blocks A3 as explained lat-
er, are mounted in three layers so as to form an upper-
most layer portion of the retaining wall 10.

[0037] The footing foundation 12 made of steel bar re-
inforced concrete and the large-sized blocks A1 for con-
structing retaining wall are integrally connected with
each other by means of a plurality of anchoring steel
bars 18 which protrude from the footing foundation 12
made of steel bar reinforced concrete. Meanwhile, the
large-sized blocks A1 for constructing retaining wall, the
secondary large-sized blocks A2 for constructing retain-
ing wall, the middle-sized blocks A3 for constructing re-
taining wall and the small-sized blocks A4 for construct-
ing retaining wall are integrally connected with each oth-
er. In this manner, with respect to the retaining wall 10
according to this embodiment, all blocks A for construct-
ing retaining wall are integrally connected with the foot-
ing foundation 12 made by steel bar reinforced concrete
with the connectng steel bars 20 whereby the retaining
wall 10 becomes a rigid body having high strength and
can resist the soil pressure acting on the back surface
of the retaining wall 10.

[0038] The number of layers of stacked blocks A for
constructing retaining wall is not limited to the embodi-
ment and the blocks Afor constructing retaining wall are
stacked in a desired number of layers to construct the
retaining wall 10 of a desired height.

[0039] The blocks A for constructing walls according
to this invention include the concrete blocks molded
without arranging steel bars into the front wall 14 and
the counterfort 16 as well as the steel bar reinforced con-
crete blocks molded while arranging main bars and dis-
tribution bars in the front wall 14 and the counterfort 16.
Especially, when the constructed retaining wall structure
10 is constructed by blocks A for constructing retaining
wall molded while arranging main bars and distribution
bars in the blocks, the retaining wall 10 can have the
excellent strength and section modulus.

[0040] InFig. 3toFig. 11,the blocks Afor constructing
retaining wall according to the embodiment of this in-
vention are shown.

[0041] As can be understood from these drawings,
the block A for constructing retaining wall is made of
steel bar reinforced concrete and comprises a front wall
14 formed in an elongated rectangular shape and a pair
of counterforts 16,16 protruded from the back surface
of the front wall 14 at positions adjacent to both lateral
ends of the front wall 14.

[0042] Each counterfort 16 is divided by a plurality of
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partitions 21 into a plurality of reinforcing steel bar in-
serting holes 22 arranged in a rear sustaining wall pro-
truding direction, wherein each reinforcing steel bar in-
serting hole 22 has the upper and lower ends thereof
open-ended.

[0043] Inthe drawings, each counterfort 16 is provid-
ed with two or three holes 22 for inserting reinforcing
steel bars and having a rectangular planar shape while
the size of openings of these holes 22 becomes narrow-
er as the length of the counterfort 16 of the respective
blocks A for constructing rear wall becomes shorter. The
planar shape of these holes 22 for inserting reinforcing
steel bars may not necessarily limited to the above-men-
tioned shape and includes a circular shape, an elliptical
shape, a polygonal shape. Although the holes 22 for in-
serting steel bar are formed by dividing the counterfort
16 by means of a plurality of partition walls 21, others
may be used in lieu of these partition walls 21.

[0044] Inthese holes 22 for inserting reinforcing steel
bar, the anchoring steel bars 18 and the connecting steel
bars 20 which are connected with the anchoring steel
bars 18 are inserted and then the filler such as cement
mortar or concrete is filled in these holes 22.

[0045] As shown in the drawings, among all steel bar
inserting holes 22, each reinforcing steel bar inserting
hole 22 which is disposed in a front wall 14 side from a
position assumed to be a neutral plane N-N of a bending
stress caused by an outer force acting on the block in a
direction toward the front wall 14 from the counterfort 16
is made of a tapered hole 24 increasing the cross-sec-
tion from the upper opening to the lower opeding there-
of, while each reinforcing steel bar inserting hole dis-
posedin the rear end side from the neutral plane is made
of an inverse-tapered hole 26 having a cross-section be-
come greater from the lower opening to the upper open-
ing.

[0046] The retaining wall having the above-men-
tioned constructed structure is a kind of T-shaped beam.
In this case, however, since the stress on steel bars ar-
ranged at the position closest to the front wall 14 can be
ignored, the retaining wall can be treated as a simple
steel bar reinforced T-shaped beam.

[0047] Accordingly, when an outer force P such as soil
pressure is exerted in a direction from the rear end side
of the counterfort 16 to the front wall 14, the bending
stress gives rise to as shown in Fig. 15 and the distance
X from the compression brim ( brim of the front face
side ) to the neutral plane N-N can be expressed by a
following formula 1.

(Formula1) X = (ndAS + bt2/2) / (NAS + bt)

wherein, in the above formula

n= ratio between modulus of elasticity of concrete
and steel (such as iron steel)
n= ES/EC
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ES = modulus of elasticity of steel

EC = modulus of elasticity of concrete

AS = total cross sectional area of tensile steel bar (an-
choring steel bar and connecting steel bar)

b= width of front wall

t=  thickness of front wall

d= distance from the front surface of front wall to the
center of tensile steel bar

[0048] The position of the neutral plane N-N calculat-

ed by the above-mentioned formula 1 is located approx-
imately close to the front wall 14.

[0049] However, in case the counterfort 16 is consid-
erably long and the total cross sectional area AS thereof
is considerably large, such a neutral plane N-N calcu-
lated by the above-mentioned formula 1 is located close
to the midst of the protruding length of the counterfort
16. When the protruding length of the counterfort 16 is
short, the distance X from the compression brim (brim
of the front face side) to the neutral plane N-N can be X
< tand is located in the front wall 14.

[0050] Asshown inFig. 15, when the simple steel bar
reinforced T-shaped beam 27 receives a normal bend-
ing stress due to a pressing force P, a compression force
is exerted on the front wall side portion of the simple
steel bar reinforced T-shaped beam 27 from the neutral
plane N-N which works as a center while a tensile force
is exerted on the protruding end side of the simple steel
bar reinforced T-shaped beam 27 as shown in the stress
diagram of Fig. 16.

[0051] Accordingly, if the block A for constructing re-
taining wall is assumed to be the above-mentioned sim-
ple steel bar reinforced T-shaped beam 27, when a
pressing force P is exerted on the block A for construct-
ing retaining wall due to the soil pressure acting on the
back surface side of the block A for constructing retain-
ing wall, among a plurality of reinforcing steel bar insert-
ing holes 22, tapered holes 24 which are disposed on
the front wall 14 side and have the cross-section becom-
ing greater downwardly receive the compression
strength while tapered holes 26 which are disposed on
the protruding end side of the counterfort 16 and have
the cross-section becoming greater upwardly receive
the tensile strength.

[0052] AsshowninFig. 17, the blocks A for construct-
ing retaining wall according to this invention are stacked
on the upper surface of the footing foundation 12 made
of steel bar reinforced concrete in several layers. In the
reinforcing steel bar inserting holes 22 which are verti-
cally aligned, the anchoring steel bars 18 which protrude
upwardly from the footing foundation 12 made of steel
bar reinforced concrete and the connecting steel bars
20 which are connected with the anchoring steel bars
18 are inserted. Subsequently, the filler M such as ce-
ment mortar or concrete is filled in the reinforcing steel
bar inserting holes 22 and solidified to construct the re-
taining wall 10.

[0053] In the constructed retaining wall structure 10,
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at the front-wall 14 side of from the neutral plane N-N of
the respective block A for constructing retaining wall,
with the filler M which is filled and hardened in respective
holes 22 each of which is made of a downwardly wid-
ened tapered hole 24, a steel bar reinforced pillar H1
made of a plurality of elongated frustconically shaped
struts is integrally connected with the footing foundation
12.

[0054] Meanwhile, at the end portions of the counter-
forts 16 of the blocks from the neutral plane N-N, with
the filler M which is filled and hardened in respective
holes 22 each of which is made of upwardly widened
tapered hole 26, a steel bar reinforced concrete pillar
H2 made of a plurality of elongated inversely-frustconi-
cally shaped struts is integrally connected with the foot-
ing foundation 12.

[0055] Due to such aconstruction, in case a large soil
pressure P acts on the counterfort 16 side of the retain-
ing wall structure 10 in an arrow direction giving rise to
a bending moment, a compression force is exerted
downwardly on the front wall 14 side of the retaining wall
10, wherein the steel bar reinforced pillar H1 made of a
plurality of elongated frustconically shaped struts resists
the compression strength so that the friction resistance
of the steel bar reinforced pillar H1 made of a plurality
of elongated frustconically shaped struts relative to the
steel bar inserting holes is increased preventing the rel-
ative slide movement between them, whereby the re-
taining wall can withstand the compression force and
prevent the rupture thereof.

[0056] Furthermore, in the above condition where the
soil pressure P acts on the retaining structure 10, al-
though the tensile force is exerted upwardly on the pro-
truding end of the counterfort 16, the steel bar reinforced
concrete pillar H2 made of a plurality of elongated in-
versely-frustconically shaped struts resists the tensile
strength so that the friction resistance of the the steel
bar reinforced pillar H2 made of a plurality of elongated
frustconically shaped struts relative to the steel bar in-
serting holes 26 is increased preventing the relative
slide movement between them, whereby the retaining
wall 10 can withstand the tensile force and can suffi-
ciently meet the requirements necessary for a rigid
body.

[0057] Furthermore, as shown in Fig. 3 to Fig. 11,
each reinforcing steel bar inserting hole 22 formed in the
counterfort 16 is provided with a trumpet-shaped ta-
peredfaces 28,28 at the upper andthe lower ends there-
of.

[0058] Due to such a construction, as shown in Fig.
17, on the abutting face of the vertically stacked blocks
A for constructing retaining wall, the trumpet-shaped
faces 28,28 formed on the lower end of the steel bar
reinforcing holes 22 of one block A for constructing re-
taining wall are snugly merged with the trumpet-shaped
faces 28,28 formed on the bottom end of the steel bar
reinforcing holes 22 of the adjacent block A for con-
structing retaining wall, and the filler M is hardened in a
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space formed by merged upper and lower trumpet-
shaped faces 28,28 to form a peripheral protrusion 30
having a diamond-shaped cross section.

[0059] Due to such a construction, the slide move-
ment of the steel bar reinforced pillars H1,H2 formed in
the aligned steel bar inserting holes 22 can prevent the
slide movement relative to the blocks A for constructing
retaining wall. Furthermore, the amount of the filler M
which is filled in the steel bar connecting portions within
the steel inserting holes 22 is increased so as to provide
a desired amount of covering on the anchoring steel bar
18 and the connecting steel bars 22 so as to reinforce
the strength of the constructed retaining wall structure.
[0060] The block A for constructing retaining wall
which is explained above in view of drawings, is provid-
ed with a single downwardly widened tapered hole 24
at the front wall side thereof and in case the length of
the counterfort 16 is long, the neutral plane N-N is shift-
ed to the middle portion side of the counterfort 16. In this
case, the rear portion of the downwardly widened ta-
pered hole 24 is widened and the cross-section of the
neighboring tapered hole is narrowed.

[0061] The blocks Afor constructing retaining wall are
not limited to the large-sized blocks for constructing re-
taining wall which are described in the previously men-
tioned embodiment, but include the middle-sized or
small-sized blocks for constructing retaining wall which
are stacked on the large-sizd blocks so long as these
blocks have the same remarkable function and effect.
[0062] Subsequently, the constructed retaining wall
structure 10 according to this embodiment is explained
hereinafter.

[0063] As shown in Fig. 1 and Fig. 2, for constructing
the retaining wall 10, firstly, a plurality of large-sized
blocks A1 for constructing retaining wall each of which
comprises the front wall 14 and the counterfort 16 pro-
truding from the back surface of the front wall 14 are
stacked on the footing foundation 12 made of steel bar
reinforced concrete in approximately three layers
(number of layers being not limited ) so as to form the
lower layer portion of the retaining wall 10.

[0064] On the upper surface of the these stacked
large-sized blocks A1 for constructing retaining wall, a
plurality of secondary large-sized blocks A2, a plurality
of middle-sized blocks A3, a plurality of small-sized
blocks A4 which have the counterfort 16 of a length se-
quentially shorter than that of the preceding blocks, are
respectively mounted in a plurality of layers to construct
the retaining wall 10.

[0065] InFig. 3toFig. 5, the large-sized blocks A1 for
constructing the lower layers of the constructed retain-
ing wall structure 10 are shown.

[0066] Each large-sized blocks A1 comprises the lat-
erally elongated front wall 14, a pair of counterforts
16,16 which protrude from the back surface of the front
wall at positions adjacent to both lateral ends of the front
wall 14, and each counterfort 16 is provided with three
steel bar inserting holes 22 which are arranged in a
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counterfort protruding direction, have both upper and
lower ends open-ended and have a rectangular planar
shape.

[0067] As shown in Fig. 5, among these three steel
bar inserting holes 22, the hole 22 which is disposed
most close to the front wall 14 from the neutral plane N-
N of the block A for constructing retaining wall is made
of the downwardly widened tapered hole 24 increasing
in cross-section from the upper end to the lower end,
while two holes 22 which are disposed at the intermedi-
ate or end position located in the protruding end of the
counterfort 16 from the above-mentioned neutral plane
N-N are made of the upwardly widened tapered holes
26 increasing in cross-section from the bottom end to
the upper end.

[0068] Furthermore, the trumpet-shaped enlarged ta-
pered faces 28,28 are formed in the upper and lower
ends of the above-mentioned steel bar inserting holes
22.

[0069] The above-mentioned large-sized blocks A1
for constructing retaining wall are stacked in a plurality
of layers on the footing foundation 12 made of steel bar
reinforced concrete, and the anchoring steel bars 18
which protrude upwardly from the footing foundation 12
are inserted in the vertically aligned reinforcing steel bar
inserting holes 22, and the connecting steel bars 20 are
connected to the anchoring steel bars 18, and the filler
M such as the cement mortar or the concrete is filled
and solidified in the aligned steel bar inserting holes 22.
[0070] In Fig. 6 and Fig. 7, the secondary large-sized
blocks A2 which are stacked on the upper surface of the
above-mentioned large-sized blocks A1 for constructing
the intermediate layers of the constructed retaining wall
structure 10 are shown.

[0071] This secondary large-sized block A2 compris-
es the laterally elongated front wall 14, a pair of coun-
terforts 16,16 which protrude from the back surface of
the front wall at positions adjacent to both lateral ends
of the front wall 14. Each counterfort 16 has a length
shorter than that of the counterfort 16 of the large-sized
block A1 and is provided with two steel bar inserting
holes 22 which have a planar rectangular shape and are
arranged in a rear sustaining wall protruding direction.
[0072] AsshowninFig. 7, one steel bar inserting hole
22 which is disposed close to the front wall 14 from the
neutral plane N-N of the block A for constructing retain-
ing wall is made of the downwardly widened tapered
hole 24 increasing in cross-section from the upper end
to the lower end, while the other hole 22 is made of up-
wardly widened tapered hole 26.

[0073] Furthermore, the trumpet-shaped enlarged ta-
pered faces 28,28 are formed in the upper and lower
ends of the above-mentioned steel bar inserting holes
22.

[0074] As shown in Fig. 14, two steel bar inserting
holes 22 (A2) formed in the above-mentioned second-
ary large-sized blocks A2 for constructing retaining wall
are arranged so as to be aligned with steel bar inserting
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holes 22 (A1) formed in the front wall 14 side and the
intermediate side of the counterfort 16.

[0075] The above-mentioned secondary large-sized
blocks A2 for constructing retaining wall are stacked in
the above-mentioned large-sized blocks A1, and within
the steel inserting holes 22 of the secondary large-sized
blocks A2 for constructing retaining wall, the connecting
steel bars 20 protruding from the steel bar inserting
holes 22 of the above-mentioned large-sized blocks A1
for constructing retaining wall are connected with suc-
ceeding connecting steel bars 20 and the filler M is filled
and solidified.

[0076] Accordingly, the secondary large-sized blocks
A2 for constructing retaining wall are firmly connected
with the large-sized blocks A1 for constructing retaining
wall. In the above condition, even when the soil pressure
P acts on the back side of the counterfort 16, the com-
pression force is exerted on the filler M and the connect-
ing steel bars 20 in the steel inserting holes 22 at the
front wall 14 side from the neutral plane N-N, while the
tensile force is exerted on the filler M and the connecting
steel bars 20 in the steel inserting holes 22 at the pro-
truding side of the counterfort 16, the connecting steel
bars 20 and the filler M in the steel bar inserting holes
22 exert a resistant force against the compression force
at the front wall side from the neutral plane N-N and a
resistant force against the tensile force at the protruding
end side from the neutral plane N-N.

[0077] Furthermore, since the steel bar inserting
holes 22 disposed at the front wall 14 side from the neu-
tral plane N-N are made of downwardly widened tapered
holes 24, while the steel bar inserting holes 22 disposed
at the protruding end side of the counterfort 16 from the
neutral plane N-N are made of upwardly widened ta-
pered holes 26, even when the soil pressure acts on the
retaining wall structure 10, the slide movement of the
filler M hardened in the steel bar inserting holes 22 rel-
ativetothe steel bar inserting holes 22 can be prevented
thus enabling the construction of the retaining wall struc-
ture having high rigidity.

[0078] InFig. 8andFig. 9, the middle-sized blocks A3
for constructing the upper layer of the constructed re-
taining wall structure 10 are shown.

[0079] This middle-sized block A3 comprises the front
wall 14 having the same shape as the front wall 14 of
the above-mentioned secondary large-sized block A2
for constructing retaining wall and a pair of counterforts
16,16 which protrude from the back surface of the front
wall 14 at positions adjacent to both lateral ends of the
front wall 14. Each counterfort 16 is provided with two
steel bar inserting holes 22,22.

[0080] As shown in Fig. 9, among steel bar inserting
holes 22, one steel bar inserting hole 22 which is dis-
posed close to the front wall 14 from the neutral plane
N-N of the block A for constructing retaining wall is made
of the downwardly widened tapered hole 24 increasing
in cross-section from the upper end to the lower end,
while the other hole 22 is made of upwardly widened
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tapered hole 26.

[0081] As shown in Fig. 14, two steel bar inserting
holes 22 (A3) formed in the above-mentioned middle-
sized blocks A3 for constructing retaining wall are ar-
ranged so as to be aligned with the steel bar inserting
holes 22 (A2) formed in the front wall 14 side and the
intermediate side of the counterfort 16. Furthermore, as
shown in Fig. 9, the trumpet-shaped enlarged tapered
faces 28,28 are formed in the upper and lower ends of
the above-mentioned steel bar inserting holes 22.
[0082] In Fig. 10 and Fig. 11, the small-sized blocks
Ad for constructing the uppermost layer of the construct-
ed retaining wall structure 10 are shown.

[0083] This small-sized block A4 comprises the front
wall 14 having the same shape as the front wall 14 of
the above-mentioned middle-sized block A3 for con-
structing retaining wall and a pair of counterforts 16,16
which protrude from the back surface of the front wall
14 at positions adjacent to both lateral ends of the front
wall 14 and have a length shorter than that of the middle-
sized block A3 for constructing retaining wall.

[0084] Each counterfort 16 is provided with two steel
bar inserting holes 22,22.

[0085] AsshowninFig. 14, these two steel bar insert-
ing holes 22 (A4) formed in the counterfort 16 of the
above-mentioned small-sized block A4 for constructing
retaining wall are provided such that they are aligned
with the steel bar inserting holes 22 (A3) formed in the
counterfort 16 of the above-mentioned middle-sized
block A3 which are disposed close to the front wall 14
side.

[0086] As shown in Fig. 11, among two steel bar in-
serting holes 22 of the above small-sized block A4 for
constructing retaining wall, one steel bar inserting holes
22 which is disposed at the front wall 14 side from the
neutral plane N-N is made of a downwardly widened ta-
per-shaped hole 24 while the other steel bar inserting
hole 22 is made of an upwardly widened taper-shaped
hole 26.

[0087] Furthermore, each steel bar inserting hole 22
is provided with trumpet-shaped enlarged tapered faces
28,28 at the upper and lower ends thereof.

[0088] The above-mentioned middle-sized blocks A3
for constructing retaining wall are stacked on the upper
surface of the above-mentioned secondary large-sized
blocks A2 for constructing retaining wall so as to con-
struct the upper layer of the retaining wall structure 10,
while the small-sized blocks A4 for constructing retain-
ing wall are stacked on the upper surface of these mid-
dle-sized blocks A3 for constructing retaining wall. The
connecting steel bars 20 are inserted in the steel bar
inserting holes 22 which are vertically aligned and the
filler M is filled and hardened so as to form the upper-
most layer portion of the retaining wall structure 10.
[0089] As has been explained above, in the above-
mentioned retaining wall structure 10, the blocks Acom-
prising the large-sized blocks A1 for constructing retain-
ing wall, the secondary large-sized blocks A2 for con-
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structing retaining wall, the middle-sized blocks A3 for
constructing retaining wall and the small-sized blocks
A4 for constructing retaining wall are stacked in layers
on the footing foundation 12 made of steel bar reinforced
concrete, and the anchoring steel bars 18 and the con-
necting steel bars 20 which are connected with anchor-
ing steel bars 18 are inserted in the steel bar inserting
holes 22 which are vertically aligned with each other,
and the filler M such as cement mortar or the concrete
is filed in the aligned steel bar inserting holes 22.
[0090] Accordingly, in the above-mentioned retaining
wall structure 10, for example, as shown in Fig. 17, at
the front wall 14 side from the neutral plane N-N of the
block A for constructing retaining wall, the filler M is filled
and hardened in respective holes 24 each of which has
the cross-section becoming greater downwardly in a ta-
pered manner so as to form a plurality of elongated frus-
toconically shaped struts which are, in turn, integrally
connected with each other to form the steel bar rein-
forced concrete pillar H1 and such a steel bar reinforced
concrete pillar H1 is integrally connected with the footing
foundation 12 made of steel bar reinforced concrete.
[0091] Furthermore, at the protruding end portions of
the counterforts 16 of blocks A for constructing retaining
wall from the neutral plane N-N, the filler M is filled and
hardened in respective holes 26 each of which has the
cross-section becoming greater upwardly in a tapered
manner so as to form a plurality of inversely-frustocon-
ically shaped struts which are, in turn, integrally con-
nected with each other to form the steel bar reinforced
pillar H2 which is integrally connected with the footing
foundation 12 made of steel bar reinforced concrete.
[0092] Due to such a construction, in case a large soll
pressure acts on the rear sustaining side of the retaining
wall structure 10, the bending stress is produced. Be-
cause of this bending stress, a compression force is ex-
erted downwardly on the front wall 14 side of the coun-
terfort 16. However, the steel bar reinforced concrete pil-
lar H1 which is formed by a plurality of elongated frus-
toconically shaped struts made of hardened filler M in
the downwardly widened tapered holes can withstand
the compression force and prevent the slide movement
thereof relative to the tapered holes.

[0093] Furthermore, on the protruding end of the
counterfort 16, the upward tensile force is exerted. How-
ever, the steel bar reinforced concrete pillar H2 which is
formed by a plurality of elongated inversely frustoconi-
cally shaped struts made of hardened filler M in the up-
wardly widened tapered holes 26 can withstand the
compression force and prevent the slide movement
thereof relative to the tapered holes.The steel bar rein-
forced concrete pillar H2 can prevent the slide move-
ment thereof relative to the steel bar inserting holes
made of inversely tapered holes 26 and withstand the
tensile strength.

[0094] Accordingly, the retaining wall structure 10 can
be a retaining wall structure having a sufficient condition
as a rigid body.

10

15

20

25

30

35

40

45

50

55

[0095] Furthermore, on the abutting face of the verti-
cally stacked blocks A for constructing retaining wall, the
trumpet-shaped faces 28,28 formed on the lower end of
the steel bar reinforcing holes 22 of one block A for con-
structing retaining wall are snugly merged with the trum-
pet-shaped faces 28,28 formed on the upper end of the
steel bar reinforcing holes 22 of the adjacent block A for
constructing retaining wall, and the filler M is hardened
in a space formed by merged upper and lower trumpet-
shaped faces 28,28 to form a peripheral protrusion 30
having a diamond-shaped cross section.

[0096] Due to such a construction, the slide move-
ment of the steel bar reinforced pillars H1,H2 formed in
the aligned steel bar inserting holes 22 can prevent the
slide movement relative to the blocks A for constructing
retaining wall.

[0097] Furthermore, the amount of the filler M which
is filled in the steel bar connecting portions within the
steel inserting holes 22 is increased so as to provide a
desired amount of covering on the anchoring steel bar
18 and the connecting steel bars 22 thus reinforcing the
strength of the constructed retaining wall structure.
[0098] In the above-mentioned retaining wall struc-
ture 10, the large-sized blocks Al for constructing retain-
ing wall which has the longest counterfort 16 are mount-
ed on the footing foundation 12 made of steel bar rein-
forced concrete, and the secondary large-sized blocks
A2 for constructing retaining wall, the middle-sized
blocks A3 for constructing retaining wall and the small-
sized blocks A4 for constructing retaining wall which se-
quentially shorten the length of the counterfort 16 are
stacked, wherein the counterforts 16 are stacked in a
step-like manner.

[0099] Due to such a construction, in the counterforts
16 which are stacked in a step like manner, the filler is
filled and solidified in a plurality of steel bar inserting
holes 22 which are vertically aligned and having an up-
wardly widened tapered inversely frustoconical hole to
form a steel bar reinforced concrete pillar H2 which is
integrally connected with the footing foundation 12
made of steel bar reinforced concrete, whereby the rigid
body which has a sufficient resistance against the soil
pressure which increases in a secondary curve from the
intermediate layer to the lower layer of the retaining wall
structure so that the retaining wall structure having a
height exceeding the maximum height of the conven-
tional retaining wall structure can be constructed.
[0100] In Fig. 18, the constructed retaining structure
10 of another embodiment is shown.

[0101] In this constructed retaining structure 10, the
lower layer is formed on the the footing foundation 12
made of steel bar reinforced concrete by stacking up the
secondary large-sized blocks A2 for constructing retain-
ing wall, and the intermediate layer is formed by stacking
up the middle-sized blocks A3 for constructing retaining
wall and the small-sized blocks A4 for constructing re-
taining wall, and uppermost layer portion is formed by
stacking up the small-sized blocks A5 for constructing
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retaining wall.

[0102] The above-mentioned small-sized block A5 for
constructing retaining wall is, as shown in Fig.12 and
Fig. 13, provided with a front wall 14 and a pair of coun-
terforts 16,16 protruded from the back surface of the
front wall 14.

[0103] These counterfort 16 of the small-sized blocks
A5 for constructing retaining wall is provided with a sin-
gle reinforce steel bar inserting hole 22 which commu-
nicates with the reinforced steel bar inserting hole 22
provided at the front wall 14 side of the counterfort 16.
[0104] Furthermore, the steel bar inserting hole 22 is
provided with trumpet-shaped widened tapered faces
28 at the upper and lower ends thereof.

[0105] Although the constructed retaining wall struc-
ture 10 is employed for constructing the low retaining
wall structure, as in the case of the previous embodi-
ment, the anchoring steel bars 18 and the connecting
steel bars 20 are inserted in the steel bar inserting holes
22 which are vertically aligned and the filler is filled in
the steel bar inserting holes 22 so as to construct the
retaining wall structure having the section modulus.
[0106] In Fig. 19, the constructed retaining structure
10 of another embodiment is shown.

[0107] The footing foundation 12 made of steel bar re-
inforced concrete of this retaining wall structure 10 is
provided with a front foot portion 32, a rear foot portion
34 which is connected to the rear end of the front portion
32 and is provided with an inclined face inclined down-
wardly from the front end to the rear end thereof, and a
slippage preventing protrusion 36 protruded downward-
ly from the bottom of the foundation 12, wherein the foot-
ing foundation 12 is also provided with a stepped down
foundation 38 at the toe portion thereof.

[0108] Withrespecttothe footing foundation 12 made
of steel bar reinforced concrete, on the inclined surface
of the rear foot portion 34, for example, from the lower
layer, the above-mentioned large-sized block A1 for
constructing retaining wall, the intermediate blocks A3
for constructing retaining wall and the small-sized
blocks A5 are stacked on the slope ingredient K of the
cut slope of the construction site, with each blocks in a
plurality of layers.

[0109] Then, as in the case of the previous embodi-
ment, a plurality of anchoring steel bars protruded from
the inclined surface of the rear foot portion 34 and a plu-
rality of connecting steel bars which are connected with
the anchoring steel bars are inserted into a plurality of
steel bar inserting holes 22 vertically aligned with each
other and then the filler is filled in the aligned steel bar
inserting holes 22.

[0110] Simultaneously, in a space defined by the up-
per surface of the heel plate of the rear foot portion 34
and the back surface of the above-mentioned large-
sized blocks A1 for constructing retaining wall, a back-
fill concrete 40 is filled and, subsequently, in a space
defined back of the above-mentioned middle-sized
blocks A3 for constructing retaining wall A3 and the
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small-sized blocks A5 for constructing retaining wall, the
back-fill materials 42 such as cobble stones, gravels and
crusher runs are filled so as to construct the retaining
wall 10. In the drawings, numeral 44 indicates a slope
enbankment.

[0111] Due to such a construction, in the constructed
retaining structure 10 according to this embodiment, all
the blocks A which are vertically stacked with each other
are integrally connected with the footing foundation 12
made of steel bar reinforced concrete and the leaning
force of the respective stacked block A for constructing
retaining wall acts on the slope surface of the cut slope
and resists the earth pressure and because of this lean-
ing force, the retaining wall having a height far higher
than the height of the retaining wall which is vertically
constructed.

[0112] In this embodiment, the width of the front and
rear portions of the front foot portion 32 is made greater
than the width of the front and rear portions of the rear
foot portions 34. Due to such a construction, the footing
foundation 12 made of steel bar reinforced concrete can
increase the rigidity in a transverse direction so that the
footing foundation 12 can remarkably increase the re-
sisting force, namely, the resisting moment against the
turn down moment.

[0113] Furthermore, the above-mentioned footing
foundation 12 made of steel bar reinforced concrete is
provided with a protruding protrusion 36 on the bottom
surface thereof and a stepped down foundation 38 at
the toe portion thereof. Accordingly, even at the site
where the earth pressure is large, the slide movement
of the footing foundation 12 made of steel bar reinforced
concrete can be prevented. Especially, the slide move-
ment preventing effect of the stepped down foundation
38 is remarkable.

[0114] Atthe construction site where the height of the
retaining wall 10 is low and the earth pressure is small,
it is unnecessary to provide the slide movement prevent-
ing protrusion 36 on the bottom surface of the footing
foundation 12, while it is also unnecessary to provide
the backfill concrete 40 in a space back of the large-
sized blocks for constructing retaining wall. Instead, the
backfill material such as the cobble stones, the gravels
and the crusher runs are filled in the backfill material in
the space so as to save the construction cost.

[Effect of Invention ]

[0115] As has been described heretofore, due to the
blocks for constructing retaining wall structure accord-
ing to claim 1, the block comprises a front wall and a
counterfort protruded from the back side of the front wall,
and the counterfort is divided mainly by a plurality of par-
tition walls so as to form a plurality of reinforcing steel
bar inserting holes each of which has upper and lower
ends thereof open-ended, and each reinforcing steel bar
inserting hole which is disposed in a front wall side from
a position assumed to be a neutral face of a bending
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stress caused by an outer force acting on the block in a
direction toward the front wall side from the counterfort
side is a tapered hole increasing the cross-section from
the upper opening to the lower opening thereof, and
each reinforcing steel bar inserting hole disposed in the
rear end side from the neutral face is an inverse-tapered
hole having a cross-section become greater from the
lower opening to the upper opening. The above-men-
tioned blocks for constructing retaining wall are stacked
on the upper surface of the footing foundation made of
steel bar reinforced concrete, and the anchoring steel
bars which protrude from the footing foundation and the
connecting steel bars are inserted into the steel bar in-
serting holes which are vertically aligned with each oth-
er, and the filler is filled in the steel bar inserting holes
to construct the retaining wall. Due to such a construc-
tion, the hardenedfiller is prevented from sliding relative
tothe steel bar inserting hole and the rigidity of the junc-
tion where the abutting surfaces of the blocks for con-
structing retaining wall merge is increased to provide the
rigid body integrally formed with the foundation and the
retaining wall meets the various constructional require-
ments including excellent section modulus so that the
retaining wall has a height greater than the maximum
height of the conventional retaining wall structure.
[0116] Accordingtoclaim 2, each reinforcing steel bar
inserting hole formed in the counterfort may be provided
with a trumpet-shaped tapered face atthe upperand the
lower ends thereof. Accordingly, when these blocks for
constructing retaining wall are stacked so as to con-
struct the retaining wall, the amount of filler filled in the
junctions where steel bar inserting holes are merged
can be increased so that the anchoring steel bars and
the connecting bars can be covered with a proper
amount of covering of filler thus reinforcing the strength
of the constructed retaining wall structure while increas-
ing the rigidity of the junctions where blocks are merged
with each other.

[0117] Subsequently in the constructed retaining wall
structure according to claim 3, the retaining wall struc-
ture comprises a plurality of blocks for constructing a
retaining wall, and each block comprises a front wall and
a counterfort protruded from the back side of the front
wall, and the counterfort is divided mainly by a plurality
of partition walls so as to form a plurality of reinforcing
steel bar inserting holes each of which has upper and
lower ends thereof open-ended, and each reinforcing
steel bar inserting hole which is disposed in a front wall
side from a position assumed to be a neutral face of a
bending stress caused by an outer force acting on the
block in a direction toward the front wall side from the
counterfort side is a tapered hole increasing the cross-
section from the upper opening to the lower opening
thereof, and each reinforcing steel bar inserting hole dis-
posed in the rear end side from the neutral plane is an
inverse-tapered hole having a cross-section become
greater from the lower opening to the upper opening,
and the blocks for constructing retaining wall are
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stacked on the upper surface of a steel bar reinforced
concrete-made footing foundation in such a manner that
each reinforcing steel bar inserting hole is vertically
aligned with the reinforcing steel bar inserting hole in
the upper and lower layers, and a plurality of anchoring
steel bars protruded from the footing foundation made
of steel bar reinforced concrete and a plurality of con-
necting steel bars which are used for connecting blocks
mounted on the footing foundation are connected in the
reinforcing steel bar inserting holes and a filler is filled
in the reinforcing steel bar inserting holes so as to inte-
grally connect the blocks for constructing retaining wall
with each other.

[0118] In the steel bar inserting holes at the front wall
side from the neutral plane, the filler is filled in the
aligned downwardly widened tapered holes to form the
steel bar reinforced concrete pillar which is merged with
the footing foundation, while in the steel bar inserting
holes at the counterfort side from the neutral plane, the
filler is filled in the aligned upwardly widened tapered
holes to form the steel bar reinforced concrete pillar
which is merged with the footing foundation. Therefore,
even when the earth pressure acts on the retaining wall
structure from the counterfort side and the bending
stress is exerted and due to this bending stress, the
downward compression force acts on the front wall side
and the upward tensile force acts on the protruding end
of the counterfort, the slide movement of the steel bar
reinforced concrete pillar relative to the block can be
prevented and the retaining structure can withstand the
compression force and the tensile force and can meet
the requirements necessary for the rigid body and due
to the elastic design method according to the elastic the-
ory, the retaining structure having strong rigidity can be
economically constructed.

[0119] Furthermore, according to claim 4, the blocks
for constructing retaining wall includes a plurality kinds
of blocks which are different in the length of counterfort,
and the blocks for constructing retaining wall having the
greatest counterfort length are stacked on the upper sur-
face of the steel bar reinforced concrete footing founda-
tion and the blocks for constructing retaining wall having
the shorter counterfort length are sequentially stacked
so as to form the retaining wall structure which exhibit
a stepped ladder shaped rear view. In the above-men-
tioned terrace-shaped retaining wall structure, the filler
is filled in the upwardly widened steel bar reinforcing
holes which are aligned with each other to build up the
steel bar reinforced concrete pillar made of a plurality of
steel bar reinforced inversely tapered concrete struts on
the footing foundation and the retaining wall structure
having a sufficient rigidity against the earth pressure
which gradually increases from the upper layer to the
lower layer thus enabling the construction of the retain-
ing wall structure having a height exceeding several
tens of meters.

[0120] Stillfurthermore, accordingto claim 5, the foot-
ing foundation made of steel bar reinforced concrete



19 EP 0 733 741 B1 20

comprises a front foot portion, a rear foot portion which
is connected to the rear end of the front portion and has
a slope face inclined downwardly from the front portion
to the rear portion and a slippage preventing protrusion
formed on the bottom surface of the foundation, and the
front portion forms a stepped down foundation at a toe
portion, andthe blocks for constructing retaining wall are
stacked on the slope face of rear foot portion in such a
manner that the blocks for constructing retaining wall
are stacked with an enbankment ingredient approxi-
mately similar to the slope ingredient of the cut slope of
the retaining wall construction site. Furthermore, on the
heel portion of the rear foot portion, the backfill concrete
is filled in the back side of the blocks for constructing
retaining wall so that the retaining wall which is integrally
connected with the footing foundation made of steel bar
reinforced concrete is constructed and such retaining
wall has an excellent section modulus to provide the re-
taining wall structure having a height higher than the
conventional retaining wall structure.

Claims
1. Block for constructing retaining wall (A), wherein

the block (A) comprises a front wall (14) and a
counterfort (16) protruded from the back side
of the front wall (14), and

the counterfort (16) is divided substantially by
a plurality of partition walls (21) so as to form a
plurality of reinforcing steel bar inserting holes
(22) therein each of which has upper and lower
ends thereof open-ended,

characterized in that :

each reinforcing steel bar inserting hole which
is disposed in a front wall side from a position
assumed to be a neutral plane (N-N) of a bend-
ing stress caused by an outer force acting on
the block (A) in a direction toward the front wall
(14) from the counterfort (16) is a tapered hole
(26) increasing in cross-section thereof from
the upper opening to the lower opening thereof,
and

each reinforcing steel bar inserting hole dis-
posed in the rear end side from the neutral
plane (N-N) is an inverse-tapered hole (22) in-
creasing in cross-section thereof from the lower
opening to the upper opening.

2. Ablock for constructing retaining wall according to
claim 1, wherein each reinforcing steel bar inserting
hole (22) is provided with a trumpet-shaped tapered
face (28) at the upper and the lower ends thereof.

3. Aconstructed retaining wall structure, comprising a
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plurality of blocks for constructing retaining wall, ac-
cording to claim 1 or 2,

wherein the blocks (A) for constructing retain-
ing wall are stacked on the upper surface of a
steel bar reinforced concrete-made footing
foundation (12) in such a manner that each re-
inforcing steel bar inserting hole (22, 26) is ver-
tically aligned with the reinforcing steel bar in-
serting hole (22, 26) in the upper and lower lay-
ers,

a plurality of anchoring steel bars (18) protrud-
edfrom the footing foundation made of steel bar
reinforced concrete and a plurality of connect-
ing steel bars (20) which are used for connect-
ing blocks mounted on the footing foundation
(12) are connected in the reinforcing steel bar
inserting holes (22, 26) and a filler (M) is filled
in the reinforcing steel bar inserting holes so as
to integrally connect the blocks (A) for con-
structing retaining wall with each other.

4. A constructed retaining wall structure according to
claim 3, wherein

the blocks for constructing retaining wall in-
clude a plurality kinds of blocks which are dif-
ferent in the length of counterfort (16),

the blocks (A1) for constructing retaining wall
having the greatest counterfort length are
stacked on the upper surface of the steel bar
reinforced concrete footing foundation (12) and
the blocks (A2, A3, A4) for constructing retain-
ing wall having the shorter counterfort length
are sequentially stacked so as to form the re-
taining wall structure which exhibits a stepped
ladder shaped rear view.

5. A constructed retaining wall structure according to
claim 3 or 4, wherein

the footing foundation (12) made of steel bar
reinforced concrete comprises a front foot por-
tion (32), a rear foot portion (34) which is con-
nected to the rear end of the front portion (32)
and has a slope face inclined downwardly from
the front portion to the rear portion and a slip-
page preventing protrusion (36) formed on the
bottom surface of the foundation, and

the front portion (32) forms a stepped down
foundation (38) at a toe portion,

the block (A) for constructing retaining wall are
stacked on the slope face of rear portion in such
amannerthat the blocks for constructing retain-
ing wall are stacked with an enbankment ingre-
dient which is similar to a slope ingredient of a
cut slope at a retaining wall construction site,
and
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back-filling concrete (40) is filled in the back
side of the blocks for constructing a retaining
wall stacked in the above manner from the up-
per portion of a heel plate of the rear foot portion
(34).

Patentanspriiche
1. Stein zum Bau einer Stltzmauer (A), wobei

der Stein (A) eine Vorderwand (14) und einen
von der Rickseite der Vorderwand (14) abste-
henden Gegenpfeiler (16) aufweist, und

der Gegenpfeiler (16) im wesentlichen durch
mehrere Trennwande (21) unterteilt ist, so dafi
mehrere Verstarkungsstahl-stangen-Einsatz-
I6cher (22) darin gebildet sind, von denen jedes
offene obere und untere Enden aufweist,

dadurch gekennzeichnet, daB3:

jedes  Verstarkungstahlstangen-Einsatzloch,
das in einer Vorderwandseite von einer Positi-
on angeordnet ist, die als neutrale Ebene (N-
N) einer Biegespannung angesehen ist, die
durch eine von auB3en von dem Gegenpfeiler
(16) in Richtung auf die Vorderwand (14) auf
den Stein (A) wirkende Kraft hervorgerufen
wird, ein konisches Loch (26) ist, dessen Quer-
schnitt sich von der oberen Offnung zu der un-
teren Offnung hin vergréBert, und

jedes von der neutralen Ebene (N-N) aus auf
der Ruckseite angeordnete Verstarkungs-
stahlstangen-Einsatzloch ein invers konisches
Loch (22) ist, dessen Querschnitt sich von der
unteren Offnung zu der oberen Offnung hin ver-
gréBert.

2. Stein zum Bau einer Stilitzmauer nach Anspruch 1,
wobei jedes Verstarkungsstahlstangen-Einsatz-
loch (22) an den oberen und unteren Enden mit ei-
ner trompetenférmigen konischen Flache (28) ver-
sehen ist.

3. Stitzbauwerk mit mehreren Steinen zum Bau einer
Stutzmauer nach Anspruch 1 oder 2, wobei

wobei die Steine (A) zum Bau einer Stiitzmauer
auf der Oberflache eines stahlstangenbewehr-
ten Betonfundaments (12) derart gestapelt
sind, daf3 jedes Verstarkungsstahlstangen-Ein-
satzloch (22, 26) vertikal mit dem Verstar-
kungsstahlstangen-Einsatzloch (22, 26) in den
oberen und unteren Schichten gefluchtet ist,
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22

mehrere von dem stahlstangenbewehrten Be-
tonfundament abstehende Verankerungs-
stahlstangen (18) und mehrere Verbindungs-
stahlstangen (20), die fur die Verbindung der
auf dem Fundament eingesetzten Steine ver-
wendet werden, in den Verstarkungsstahlstan-
gen-Einsatzléchern (22, 26) verbunden sind,
und ein Fallmaterial (M) in die Verstarkungs-
stahlstangen-Einsatzlécher gefillt wird, so dafi3
die Steine (A) zum Bau der Statzmauer fest mit-
einander verbunden sind.

4. Stitzbauwerk nach Anspruch 3, wobei

die Steine zum Bau einer Stitzmauer mehrere
Arten von Steinen aufweisen, die sich in der
Lange der Gegenpfeiler (16) voneinander un-
terscheiden,

die Steine (A1) zum Bau einer Stltzmauer mit
der gréBten Gegenpfeilerlange auf der Oberfla-
che des stahlstangenbewehrten Fundaments
(12) gestapelt sind und die Steine (A2, A3, A4)
zum Bau einer Stltzmauer mit der kleineren
Gegenpfeilerlange regelméaBig gestapelt sind,
so daB das Stltzbauwerk gebildet wird, das ei-
ne stufenleiterférmige Riickansicht aufweist.

5. Stiutzbauwerk nach Anspruch 3 oder 4, wobei

das stahlstangenbewehrte Betonfundament
(12) einen vorderen FuBteil (32), einen hinteren
FuBteil (34), der mit der Rickseite des vorde-
ren Teils (32) verbunden ist, und eine schrage
Flache, die von dem vorderen Teil zum hinteren
Teil nach unten geneigt ist, aufweist, sowie ei-
nen rutschverhindernden Uberstand (36) auf
der unteren Flache des Fundaments aufweist,
und

der vordere Teil (32) ein nach unten abgestuf-
tes Fundament (38) an einem Basisbereich bil-
det,

die Steine (A) zum Bau einer Stitzmauer auf
der schragen Flache des hinteren Teils derart
gestapelt sind, daf3 die Steine zum Bau einer
Stltzmauer mit einem Bdschungswinkel gesta-
pelt werden, der dem Neigungswinkel einer ge-
schnittenen Bdschung an der Stltzmauerbau-
stelle ahnlich ist, und

Fillbeton (40) in die Rickseite der Steine zum
Bau einer Stitzmauer, die auf die oben be-
schriebene Weise vom oberen Teil einer End-
platte des hinteren FuBbereiches (34) gesta-
pelt sind, gefullt wird.
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Revendications

Bloc de construction de mur de retenue (A), dans
lequel

le bloc (A) comprend une paroi avant (14) et un
contrefort (16) en saillie sur le cbté arriére de
la paroi avant (14) et

le contrefort (16) est divisé substantiellement
par plusieurs parois formant cloison (21) de
maniére a y former plusieurs trous d'insertion
de barre d'acier de renfort (22) dont chacun
présente des exirémités supérieure et inférieu-
re ouvertes,

caractérisé en ce que :

chaque trou d'insertion de barre d'acier de ren-
fort, qui est disposé du cbté paroi avant a partir
d'une position supposée étre un plan neutre (N-
N) de la contrainte de flexion provoquée par
une force extérieure agissant sur le bloc (A)
dans une direction dirigée vers la paroi avant
(14) & partir du contrefort (16), est un trou con-
vergent (26) croissant en section transversale
de son ouverture supérieure vers son ouverture
inférieure et

chaque trou d'insertion de barre d'acier de ren-
fort disposé du cbté d'extrémité arriére a partir
du plan neutre (N-N) est un trou (22) de con-
vergence inverse croissant en section transver-
sale de l'ouverture inférieure vers l'ouverture
supérieure.

Bloc de construction de mur de retenue suivant la
revendication 1, dans lequel chaque trou d'insertion
de barre d'acier de renfort (22) présente une face
convergente (28) en forme de trompetie a ses ex-
trémités supérieure et inférieure.

Structure de mur de retenue construit, comprenant
plusieurs blocs de construction de mur de retenue
suivant la revendication 1 ou 2, dans laquelle les
blocs (A) de construction de mur de retenue sont
empilés sur la surface supérieure d'une fondation
de pied (12) en béton renforcé de barre d'acier,
d'une maniére telle que chaque trou d'insertion de
barre d'acier de renfort (22, 26) est aligné vertica-
lement avec le trou d'insertion de barre d'acier de
renfort (22, 26) dans les couches supérieure et in-
férieure,

plusieurs barres d'acier d'ancrage (18) en
saillie sur la fondation de pied en béton renfor-
cé de barre d'acier et plusieurs barres d'acier
de fixation (20) qui sont utilisées pour fixer des
blocs montés sur la fondation de pied (12) sont
fixées dans les trous d'insertion de barre d'acier
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de renfort (22, 26) et une charge (M) fait I'objet
d'un remplissage dans les trous d'insertion de
barre d'acier de renfort de fagon a fixer mutuel-
lement d'un seul tenant les blocs (A) de cons-
truction de murs de retenue.

4. Structure de mur de retenue construit suivant la re-

vendication 3, dans laquelle

les blocs de construction de mur de retenue
comprennent plusieurs types de bloc qui diffée-
rent par la longueur du contrefort (16),

les blocs (A1) de construction de mur de rete-
nue ayant la plus grande longueur de contrefort
sont empilés sur la surface supérieure de la
fondation de pied (12) en béton renforcé de bar-
res de fer et les blocs (A2, A3, A4) de construc-
tion de mur de retenue ayant une longueur de
contrefort plus courte sont empilés successive-
ment de fagcon a former la structure de mur de
retenue qui offre une vue arriere en forme
d'échelle en gradins.

5. Structure de mur de retenue construit suivant la re-

vendication 3 ou 4, dans laquelle

la fondation de pied (12) en béton renforcé de
barre d'acier comprend une partie de pied
avant (32), une partie de pied arriére (34) qui
est fixée a I'extrémité arriére de la partie avant
(82) et présente une face en pente inclinée vers
le bas, de la partie en avant vers la partie arrie-
re, et une saillie (36) empéchant un glissement
formée sur la surface inférieure de la fondation
et

la partie avant (32) forme une fondation en gra-
dins vers le bas a I'endroit d'une partie de bout
avant,

les blocs (A) de construction de mur de retenue
sont empilés sur la face en pente de la partie
arriere d'une maniére telle que les blocs de
construction de mur de retenue sont empilés
avec une composante de remblai qui est ana-
logue a une composante de talus du déblai a
I'endroit du site de construction de mur de re-
tenue et

du béton de remblayage (40) fait I'objet d'un
remplissage du cété arriére des blocs de cons-
truction de mur de retenue empilés de la ma-
niére ci-dessus & partir de la partie supérieure
d'une plaque de talon de la partie de pied arrié-
re (34).
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FIG.3

FIG.4
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