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FLUI'DI TY CONCRETE AND COVERED FORMAORK BACKGROUND COF THE IMH@SH@ZF%}—
Field of the Invention: The present invention relates to a
concrete segnment manufacturing nethodj Description of the Prior Art:
In the manufacture of a concrete segnent in the prior art, a super hard
m xed concrete of a slunp of approximately 3 cmis used. Thus, due to
insufficiency in a deformation performance of the concrete, in order to
fill the concrete dens Q£N80ncrete pl aci ng,

t here becones necessar Al so, as
a covered formwork %ﬁn%EUQ necessary
for a surface fini strrg manual | y.

According to the nanufacturlng met hod of a concrete segnent in the prior
art, as a super hard m xed concrete is used as nentioned above, there is

an BACKGROUND OF THE INVENTION:
Field of the Invention:

The present invention relates to a concrete

segment manufacturing method.
Description of the Prior Art:

In the manufacture of a concrete segment in the
prior art, a super hard mixed concrete of a slump of
approximately 3 cm is used. Thus, due to insufficiency in
a deformation performance of the concrete, in order to fill
the concrete densely in a formwork at the time of concrete
placing, there becomes necessary a strong vibration
sgqueezing.

Also, as a covered formwork cannot be used, a
trowel finishing becomes necessary for a surface finishing
and a work for the finishing is done manually.

According to the manufacturing method of a
concrete segment in the prior art, as a super hard mixed
concrete is used as mentioned above, there is an
insufficiency in a de%ormation performance of the concrete
so that the concrete is hardly filled in the formwork and
a strong vibration squeezing for filling of the concrete is

necessary, thus there arises an undesirable influence on



insufficiency in a deformati on performance of the concrete so that the
concrete is hardly filled in the formmork and a strong vibration squeezing
for filling of the concrete is necessary, thus there arises an undesirable
i nfl uence on t he nei ghbori pg environment due to vibration

noi ses, and in order to maintain a dinmensional accuracy even in the strong
vibration, a formmork having a high rigidity and a large weight for a high
accuracy work becones necessary. Further, a surface finishing such as by a
trowel finishing etc. becones necessary, which requires a |ot of_ nanual

wor k, and the ngdehbesing enyimanmantadied Sretvibratgaviged 5= THNG NVENTI ON:
In view of said problens jn tQ;, rior art, it is an objgect, of the present

i nvention OcJESie;FrJ\F;? dqwip & RALATPTRThSV R HY BRigFEP i dity

concrete an covered, for rk in which nqg bubble crator occurs in a
fini shed &’Sﬁ%","%’ t3 o{ﬁa‘fm mq/% é‘fﬁl"ffd‘%:ﬁ: Lﬁfrﬁa‘c‘gs arV}c{ A fﬁ%%? savi ng
s attal n%:’l%}ﬁa S T2G8; I T SAL AL POE &k AL Sndd DAL QD SPUCCR| PP &, the
time of concrete placing

a surface finishing such as by a trowel finishing etc.

becomes necessary, which requires a lot of manual work, and

a labor saving is not attained yet.

SUMMARY OF THE INVENTION:

In view of said problems in the prior art, it is
an object of the present invention to provide a segment
manufacturing méthod using a high fluidity concrete and
a covered formwork in which no bubble crator occurs in a
finished product, a trowel finishing becomes unnecessary,

a labor saving is attained in a surface finishing work

and a vibration sgueezing at the time of concrete placing
becomes unnecessary, thereby no undesirable influence arises
on the neighboring environment and a simplification of the
formwork can be attained.

In order to attain said.object, the present
invention discloses a segment manufacturing method using
a high fluidity concréte and a covered formwork, wherein
said high fluidity concrete is poured in a closed formwork
comprising a'formwork cover consisting of a perforated steel

plate having air holes and a permeable finishing element



beconmes unnecessary, thereby no undesirable influence arises on the

nei ghboring environnment and a sinplification of. the formwrk can be

at t ai ned. In order to attain said object, the present invention
di scl oses a segment manufacturing meth@gd using a high fluidity concrete
and a covered formwrk, wherein said high fluidity concrete is poured in a
cl osed formwrk conprising a formmrk cover consisting of a perforated
steel plate having air holes and a perneabl e finishing elenent

di sposed on an underside of said perforated steel plate, there

fini shed sGFFEGéePs°PoPHeH"§6rFHQF afvﬁﬁﬁétPSHf°§&G§Qzﬁﬁ§e&n@¥§t§Urface
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anmount of adm x Fow - val i or's "V funnel

fl owdown tine i S 25 ackd ra3aPds t"l’x'éd p%s@nrt Q'Hvélhtt iloh of Jcoi’am} it
According to the present invéntion of "Claim3, time whil resh nature
of the congielae fiea th@led thlit said concrete is mixed in a water cement

ratio of 30 to 40% and a fine aggregate rate of 45 to 55%

and with a small amount of admixture so that a slump flow

.value is 65 * 5 cm, a V funnel flow-down time is 25 % 15

seconds and an air amount is 2 * 1%.

According to the present invention of Claim 3,

a time while a fresh nature of the concrete is held is

approximately 30 minutes or more.

BRIEF DESCRIPTION OF THE DRAWINGS:

In the accompanying drawings:

Fig. 1 is a perspective view showing a state of
manufacturing a segment by a method of the present
invention.

Fig. 2 is a perspective view showing a formwork
cover used in the present invention.

Fig. 3 is a perspective view showing a formwork

cover made of a non-perforated steel plate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

Herebelow, description is made on preferred



approximately 30 m nutes or nore. BRI EF DESCRI PTI ON OF THE DRAW NGS

In the acconpanyi ng draw ngs: Fig. 1 is a perspective view
showing a state of manufacturing a segment by a nethod of the present

I nventi on. Fig. 2 is a perspgective view showi ng a formwork

cover used in the present invention. Fig. 3 is a perspective
view show ng a formmrk cover nmade of a non-perforated steel plate.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS: FbrebeIOM/ description
is made on preferred enbodi nment s

accor di ng ?@P?¢%ﬂ?ﬂ%§eﬂ?c?ﬁ@éﬁﬁlﬁﬂ EP?hPr?ﬁ?%Feh%%e?BI??ggltﬁ to 3. Nuneral
1 deS|gnates a steel de f s E %gd hgrlzont Ly _Ii se the
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prOV|ded on sai or mwof

for manufacturing a segment, numeral 2 designates a formwork
cover, numerals 3 and 4 designate a funnel-like concrete
pouring portion provided on said formwork cover 2 and a
concrete hopper fof supplying a concrete ;nto said funnel-
like concrete pouring portion, respectively.

It is found that, in case of a formwork cover 2'
which uses only a non-perforated steel plate as a formwork
cover, a high fluidity concrete 5 is poured and a filling
ability around an edge and a joint can be ensured but,
there arising numerous bubble crators each of about 10 mm
depth on a finished surface, a cover of a concrete segment
reinforcement set within said steel-made formwork for
manufacturing a segment becomes insufficient.

- From the above, it is known that there is a
necessity of air holes for eliminating the bubble crators
and use of a perforated steel plate formwork cover will be
effective. As for holes 2a of the formwork cover 2 made of
a perforated steel plate, an optimum dimensional selection
being made in view of“an eliminating effect of the bubble
crators on the finished surface and an amount of a cement
paste leaking from the holes 2a, a punched plate is set as

a standard with dimensions that a hole diameter effective



concrete hopper for supplying a concrete into said funnel- |ike concrete

pouri ng portion, respectively. It is found that, in case of a
formwrk cover 2' which uses only a non-perforated steel plate as a
formmrk cover, a high fluidity concrgte 5 is poured and a filling

ability around an edge and a joint can be ensured but, there arising
numer ous bubbl e crators each of about 10 mm depth on a finished surface, a
cover of a concrete segnent reinforcenent set within said steel-nmade

formmork for nufacturing a.s nt becones,insufficient. From
the above. E9T §LIRHARLAHAtHE RIP TS GFatRERets 13 BF SRY Rohaiersp-
elininatin% %he bfeglesc%q%grs and use of a perforated steel plate
formwrk covet Bt b ffective. As for holes 2a of the formmrk cover 2

d f f t | | di | ti ; [
made of | a perforateh siagl plals.rate OsAU 0l IERshopal Laebact hofighel N9

made in view of an elimnating effect crators on

finished sgifaget@ndonbrar@unt i 9f pgusedertomPaRkecbRakeRE hbppetkhg hekes
2a, a punched plate is set as a standard with di nensions that a hol e

di aneter eth&cfunfel-like concré®é SOLFiINGIpOILide Bubb| BeCEALOEE HA 3 NMM
and a hol e-to-
the steel-made formwork 1 for manufacturing a segment, so
that a concrete segment is molded and bubple crators on a
surface of such molded item are prevented from occurring by
use of said holes 2a of the formwork cover 2.

At this time, there occur cloggings of the holes
2a of the perforated steel plate composing the formwork
cover 2 by the cement paste leaking from the holes 2a, and
time and labor are required for cleaning of the formwork 2.
So, in order to alleviate such time and labor for cleaning
of the formwork 2, a permeable finishing element 6 is
provided on an underside of the perforated steel plate
composing the formwork cover 2.

Such permeable finishing element 6 can be selected
from a mesh wire having a mesh size of 0.25 mm or a fibrous
material, such as a permeable sheet, non-woven fabric, woven
fabric, etc., having good results in a bubble eliminating
effect on a surface o} a placed concrete, and the formwork 2
can be selected in various combinations of the perforated

steel plate and the finishing element from a need of

easiness in cleaning of the perforated steel plate, easiness



hole pitch is 5 mm In case a concrete segnent is nmanufactured,
a hi-gh fluidity concrete 5 is poured fromthe concrete hopper 4 via the
funnel -1i ke concrete pouring portion 3 to be filled in the steel-nmde
formmork 1 for manufacturing a segnmentg so that a concrete segment is

nmol ded and bubbl e crators on a surface of such nolded itemare prevented
fromoccurring by use of said holes 2a of the formwrk cover 2.

At this tine, there occur cloggings of the holes 2a of the perforated
steel plate conposing the formwrk cover 2 by the cenent paste |eaking
fronrtheIﬂﬂe%PQ%Yl%%dt°ch% %ﬁﬁf?ﬁﬁB?da?Ee?EqBF?EE +f 6PSEr e§Afng of the
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Such pernea%? inis enen ected om-a nes Pe havi ng
a nmesh sizg %;ggegg 0 QE ashhhpeus material, such as a perneabl e sheet,
non-woven fabrTc, woven fabric, etc., having good results in a bubble
elimnating effect on a surface of a pl aced concrete, and the formwrk 2
can be selected(ﬁﬂamgngoag ﬁgﬁmhgatrons of the perforated steel plate and
the finishing elenent froma nee easi ness in cleaning of the

perforated steel plaie, easJ ness
2 W C S G Admixture
Mixing kg/m '
187 592 846 821 10.656

Where, water cement ratio w/C 30 to 40%

fine aggregate rate b/a 45 to 55%

The admixture is a complex of a polycarboxylic-
acidether race and a cross-linked polymer, such as mentioned
herebelow, mixed in a range of C x 2.9% to C x 1.5%;

(1) Tradename: RHEOBUILD SP-8S (Pozzolith Bussan, Ltd.)
(2) Tra&ename: PARIC FP-~300 U Series (FPK K.K.)
(3) Tradename: CHUPOL HP-1ll Series (Takemoto Qil &

Fat Co., Ltd.)

As the above-mentioned high fluidity concrete is
of a low water cement- ratio, a long term strength which is
required for a segment.can be satisfied enough.

Also, as an ordinary cement is used, an initial
strength can well satisfy a mold separation strength of

the segment.



6 in applying to the perforated steel plate, cost, etc. M xi ng
of the high fluidity concrete 5 to be supplied into the steel-nmade

formwrk 1 for manufacturing a segnent is as foll ows: (Exanmpl e of

m Xi ng) wW cC 7 S G Adm xt ure M xi ng
kg/ merr] 187 592 846 821 10. 656

Where, water cenent ratio WC = 30 to 40% fine aggregate rate
b/a = 45 to 55% The adm xture is a conplex of a

pol ycarboxylic- acidether race and a cross-linked polynmer, such as
nmentioned her ebel oW UFH&@E. |36 sLhaurifpter @ment watio Gix lowyyan (1)

Tr ad : OBUI LD SP-8S (P lith B , Ltd.). (2 Tr adenane:
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Tak to Ql. & . , Fat Co., Ltd.),. As t he
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mixing of the high fluidity concrete 5 according to this
preferred embodiment is excellent.

Also, in case a slump flow value of this concrete
5 is 65 = 5 cm, an excellent workability is obtained and, a
filling performance verification test being taken place by
use of a quarter model of segment, an excellent filling
performance is obtained.

It is also found that, if the slump f}ow value is
50 to 60 cm which is lower than that of the present
preferred embodiment, there remain many non-filled portions
and if the slump flow value is beyond 70 cm which is higher
than that of the present preferred embodiment, there occurs
a lot of material separation.

Also, proved is that if a V funnel flow-down time
of the concrete is 25 * 15 seconds, no material separation
is found in the test results and a quality control value of
the high fluidity concrete of the present preferred
embodiment is excelle;t.

Incidentally, an air amount is 2 * 1% which is
same as that in a concrete for a segment in the prior art.

Also, in case a formwork cover 2' which uses only a non-



Al so, as an ordinary cenment is used, an initial strength can well satisfy
a nold separation strength of the segnent. Furt her,
as the water cenent ratio is low, an excellent endurance ability, such as
a resistible nature against neutralizgtion, etc. can be obtai ned.
Fromthe above, it is proved that the exanple of mxing of the high
fluidity concrete 5 according to this preferred enbodinent is excellent.
Al so, in case a slunp flow value of this concrete 5is 65 5 cm an

excel | ent morkabiluiy is obtained and, a filljng performapce verification

test bei nPIHFATAACT /' READA% AU &t bt vF3WFRNt2S ahPRxcel | ent
(111009, PELLRIIBRCEoLS: OO IGH. eyiaicy gonbleld 819 KSupdallag ol [ the
Sl trp 11 ovf VR ASTEbLLLOF FARIE dh TBIMe QA 0 ASERPEATEY 2P0 br ccent
preferred GPogh DRt ari & SUREFSES bbb PE OLafBEST £8ENSEPARBLLEN10 mm
depth on a finished surface and a cover of a concrete .
segment reinforcement set within said steel-made formwork
for manufacturing a segment becomes insufﬁicient.
Therefore, air holes become necessary for
eliminating the bubble crators and a perforated steel plate
formwork cover is used, thereby the bubble crators are
eliminated.

‘ Incidentally, as to the concrete used for
manufacturing said segment, the holding time while its fresh
nature is held is made approximately 30 minutes or more,
thereby the workability and the quality can be enhanced with
a favorable effect on the economy also.

Said holding time can be made either 60 minutes or
90 minutes but there is no necessity of such a long holding
time for manufacture of the segment. 1In order to make the
holding time longer, the amount of admixture must be
increased and then a growth of concrete stréngth is belated
thereby. In such a é;ncrete secondary product as a segment,
a high initial strength is required.

If the holding time is too short (five minutes,

for example) reversely, there occurs an obstacle in the



Al so, proved is that if a V funnel flowdown tine of the concrete is 25

15 seconds, no nmaterial separation is found in the test results and a
quality control value of the high fluidity concrete of the present
preferred enbodinment is excellent. 9 I ncidentally, an air anopunt
is 2 1%which is sane as that in a concrete for a segnent in the prior
art. Also, in case a formwrk cover 2' which uses only a non-

perforated steel plate as shown in Fig. 3 is used as the formwrk cover, a

hi gh quiditg concrete 5 is paured and a filling ability around an edge
and a j oi MenafActerdaguMedk ofuthen8PE™ENtSe numer ous bubbl e crators each

of about 10 nm depth on .a finished surface a cover of a concrete
segnment rei nf or cemeAtCCSER % Bﬁc’n g’ ia‘eézﬁ"é’ 03'2 ?cﬂ‘:rﬁ/&ﬁ!% ]f’bvrenntlon'

manuf act uri .hec vnsuf ficient.. erefore, air

hol es becgnggﬁgéégggﬁe&?%g %gﬁsﬁbnggﬁﬁggf&e %nﬂaﬁg"cﬁﬁF%¥%Hbﬁb a perforated

steel pl ag%fofxqramw& p“él\f%_rraia%c‘és%% i€, Adie Bulblea LAt o 51 Py

el i m nat ed. Incidentally, as to the concrete used for
into the formwork becomes easy and yet the filling can be
done naturally by gravity even if no squeezing is performed.
Thus, no squeezing being required, the fo;mwork can be
simplified and an undesirable influence on the neighboring
environment, such as noises, vibrations, etc. can be
reduced.

Also, according to the present invention, by use
of a closed formwork comprizing a formwork cover provided
with a permeable finishing element on an underside of a
perforated steel plate, a finished surface is formed without
bubble crators occurring.thereon, thus a trowel finishing
becomes unnecessary, such a surface finishing as so far been

- made manually is eliminated and cloggings of the air holes
of the formwork cover, when occurred, by leakage of the
cement paste can be cleaned easily.

Thus, according to the present invention, labor
saving in the surface finishing work, elimination of the
vibration squeezing ag the time of concrete placing,
stationary setting of the formwork and simplification of
the formwork are attained and the cost of segment products

can be reduced.



manuf acturing said segnment, the holding tine while its fresh nature is
held is nmade approximately 30 m nutes or nore, thereby the workability and
the quality can be enhanced with a favorable effect on the econony al so.
Said holding tine can be nade either 6§om nutes or 90 mnutes but there is
no necessity of such a long holding time for manufacture of the segnent.
In order to nake the holding tine |onger, the anpbunt of adm xture nust be
i ncreased and then a growh of concrete strength is belated thereby. In
such a concrete secondary_ product as a segnent, _a high jnitial strength is
requi r ed. AGGORRING I TR 3R LR P ENGF 21T ¢ veSPthutes, for

exanpl e) reverse here occurs an obstacl

ly,. | h .
nanufacthqQEfﬁﬁﬁ%_%é FheE b%%ﬁ¥s?eme?t an #Qﬂikg?%iﬁﬁ ?Qw?ﬁarnethod of
the present n'tenr}/ten:}%é)fo oft f(?n'&% e} & havd n% #4544 9h) éxl:és’ég#% h:lé?]e Usgdyst her eby

e
a defor mation perTormance of "t he concrete Tncreases; g 1nto the

formork Desaswp gaeYwpedl ¥Chndlf dhbdhf0o£20aRExcdpPOS PALILBY! ¥ PUngravily
even if no squeezing 1s performed. us, no squeezing being Tequired, the
formwrk cadrfestrength required for a segment can be satisfied, a
mold separation strength of cement can be well satisfied by
the initial strength and an excellent endurance ability,
such as a resistible nature against neutralization, etc.
can be obtained.
Further, an admixture is added so as to make
the slump flow value of 65 * 5 cm, thereby a f£illing ability
can be ensured. And a-V funnel flow-down time of 25 * 15
seconds is attained, thereby a material separation in the
concrete is avoided and an excellent quality can be
obtained.
According to the invention of Claim 3, a time
while the fresh nature of the concrete is held is set to
approximately 30 minutes or more, thereby a workability can
be enhanced. |
While the preferred form of the present invention
has been described, variation thereto will occur to those

skilled in the art within the scope of the present inventive

concepts which are delineated by the following claims.



sinmplified and an undesirabl e influence on the neighboring environnent,
such as noi ses, vibrations, etc. can be reduced. Al so,
according to the present invention, by use of a closed formwmrk conprizing
a formwrk cover provided wth a perngegble finishing element on an
underside of a perforated steel plate, a finished surface is forned

w t hout bubble crators occurring thereon, thus a trowel finishing becones
unnecessary, such a surface finishing as so far been nmade manually is
elimnated and cl oggings of the air holes of the formvork cover, when
occurred, BIAT bk EQ W52 cenent paste can be cl eaned easily.

Thus, accordlng to the present invention, |abor saving in the surface

finishing work, eI|n*nat*oﬁeiwe?¥mﬂa%¥%ﬁ%EVBh“§qﬂ%E&?ﬂg“E%“?h@ PFﬁE of f
t ' t at tt t f
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an ordinary cenen IS mXxe
a formwork cover consisting of a perforated steel plate

having air holes and a permeable finishing element disposed
on an underside of said perforated steel plate, thereby
a finished surface is formed so that a vibration squeezing
and a surface finishing become unnecessary.

2. A segment manufacturing method as claimed in
Claim 1, wherein said concrete is mixed in a water cement
ratio of 30 to 40% and a fine aggregate rate of 45 to 55%
and with a small amount of admixture so that a slump flow
value is 65 £ 5 cm, a V funnel flow-down time is 25 * 15
seconds and an air amount is 2 % 1%.

3. A segment manufacturing“method as claimed .
in Claim 1, wherein a time while a fresh nature of said

concrete is held is approximately 30 minutes or more.

) O



cenent ratio of 30 to 40% and a fine aggregate rate of 45 to 55% and with
a sopall amount of adm xture, thereby a long termstrength required for a
segnent can be satisfied, a nold separation strength of cenment can be well
satisfied by the initial strength and an excellent endurance ability,

such as a resistible nature agai nst nethalization, etc. can be obtained.
Further, an adm xture is added so as to make the slunmp flow value of 65 5
cm thereby a filling ability can be ensured. And a V funnel fl ow down
time of 25 15 seconds is attained, thereby a material separation in the

concrete is avoided and an excellent quality can be obtained.
According to the invention of Clmlnﬁﬂ_ELiﬁﬁn while the fresh nature of
the concrete is held is set to approximately 30 m nutes or nore, thereby a

vorkabi ity can be enhgeedur wmanuracturilc SfiRp@fided form of the
present invention has —OESCTT ; ' i1l occur to
those skilled in thecartLytdhin ¢heceePPealb EBQcREBSPBRMBRRNTI Ve
concepts which are delTneated by the toltowng crarms.

Object: To provide an economically advantageous and
workably excelleant concrete segment manufacturing method,
wherein. there arises no bubble crator on a finished product,
a trowel finishing becomes unnecessary, labor saving in a
surface finishing work is attained, a vibration squeezing at
the time of concrete placing being made unnecessary, there
is no undesirable influence on the neighboring eavironment
and simplification of a fqrmwork is attained.

Solving means: A high fluidity cbncrete. mixed in a water
cement ratio of 30 to 40% and a fine aggregate rate of 45 to
55% and with a small amount of admixture so that a slump
flow value is 65 £ 5 cm, a V funnel flow-down time is 25 .*
15 seconds and an air amount is 2 £ 1%, is poured in a
steel-made formwork for manufacturing a segment comprising a

formwork cover 2 provided with air holes 2a and a permeable

finishing element 6.

Selected figure: Fig. 2



WHAT IS CLAIMED I S: - 1. A segrment manufacturing nmethed Usirig-a = -
high fluidity concrete and a covered formwrk, wherein said high fluidity
concrete is poured in a closed formwrk conprising a formwrk cover '
consisting of a perforated steel plate having air holes and a perneabl e
finishing el enent dl€§$56d on an undersjde of said perforated steel plate,
thereby a finished ate is formed so that a vibration squeezing and a

surface finishing become unnecessary. 2. A segnent manufacturing
nethod as clained in Caiml1, wherein said concrete is mxed in a water
cenent ratio of 30 to 40% and a fi neZ8g gat e/ rate of 45 to 55% and with
a small anount of adm xture so that aslurrpf Sy alue is 65 5cm a Vv
funnel flowdown tine is 25 15 seconds and/fan air anount is 2 1%

3. A segnent manufacturing nethod as cl 3
while a fresh nature of said concrete Jg=he
or nore.

in Caiml, wherein a tine
(S approximtely 30 m nutes

Fig. 3




