Description Title of Invention: JACKI NG Pl PE CUSH ONI NG MATERI AL, AND
JACKI NG PI PE Technical Field [0001] The present invention relates to
a jacking pipe cushioning material for use in joint portions of jacking

pi pes in jacking construction and to a jacking pipe including the
cushioning material. Background Art [0002] ~In public sewerage
construction work, jacking construction is widely enployed as a
construction nmethod for burial cogstruction work in which pipes are buried
in the ground. Jacking constructi &% construction method for burying
pi pes in the ground by, for exanple, successively pushing pi pes nade of
concrete into the ground w thout excavating the entire region for burying

Pi pes. T of HyvenSRESALKERY PIPE CUSHIPIPES NONTERIA L NANDEI ITIQING P&
her ei nbel ow referred to as "jacking pipes."” [0003] Jacki ng pi pes used

in the above jacking construction are often nade of materials such as
concrete, resin concrete, ceramc, or iron. Accordingly, if jacking pipes
conme i Tecbniselfisldt with each other at the time of being pushed, contacting
portions of the jacking pipes are easily damaged. In order to prevent
danagdpggﬂthe jacking pipes and to transmt the jacking force for jacking

the jackin i pes j | I C. elal i L facti; as a
PR L R o ey A T
j acki ngRbREsTadk¥¥tbes in jacking construction and to a jacking pipe including the cushioning

material,

Background Art
[0002]

In public sewerage construction work, jacking construction is widely employed as a
construction method for burial construction work in which pipes are buried in the ground.
Jacking construction is a construction method for burying pipes in the ground by, for example,
successively pushing pipes made of concrete into the ground without excavating the entire
region for burying pipes. In this specification, such pipes buried in the ground are
hereinbelow referred to as "jacking pipes.”

[0003]

Jacking pipes used in the above jacking construction are often made of materials such
as concrete, resin concrete, ceramic, or iron.  Accordingly, if jacking pipes come into contact
with each other at the time of being pushed, contacting portions of the jacking pipes are easily
damaged. In order to prevent damage of the jacking pipes and to transmit the jacking force
for jacking the jacking pipes, a jacking pipe cushioning material which functions as a jacking
force transmitting material is attached to the end portions of the jacking pipes.

[0004]

As the jacking pipe cushioning material, those made of expanded polystyrene, plywood,

particle boards or like are used. Among these, the cushioning material made of expanded

polystyrene is widely used as it has a specific feature that an arbitrary collapsing characteristic
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As the jacking pipe cushioning material, those made of expanded

pol ystyrene, plywood, particle boards or |ike are used. Anong these, the
cushioning material made of expanded polystyrene is widely used as it has a
specific feature that an arbitrary coll apsing characteristic can be
realized by changi ng an expansion factor. A preferred exanple of such a
jacking force transmtting material is described in Patent Literature 1.

This jacking force transmtting nmaterial is a | ow expansion nplded article
that |ennbeisalizedeRy shenging an FEPysERelagivg naPralease pmplcghiafpichy BEKIBES to

0.5, Thel 25K 08 el L MEILA OB el A430RRE I, FERRGnLo ™ "0
o2 BRI 2l RSk ki 3 Lol fssciicaneauogd b

mat er i ecARMERSS of (03 & 6 BdeFho kb doicd tahenitagh Albtetial BeisoQplhte amerttiee
jacking pipes if the wwdth in the radial direction and attachi ng position
of t hefocmshy omggapabtes whblear e not appropriately adjusted. The protrusion
of the cushioning material in outer peripheral portions of the jacking

pi pes W&YShossibly defoini a collar provided on the outer periphery of the

| acki i . A dingly,. th i 1 of th hi,oni ial ih.th
| o ol ol R ERUCTEE Dl bt e Blactlf S SHERE A% PRAREL M e ik ess
of thegjagkh r&gusﬁggﬁsthe %F@s&r@ieagﬁﬁ%m @RI 5@%@1&&1%; hAScR@Sblyi gRedisRBRinp! aced

so that the cus i ng mater oes not protru fromtheé cross section of
the pi pagrial advBRelyipiBirafes joastdrdigh the@QAA]direction frbi thbgckiag @ik if the gédthacki ng
pi pes having an external dianmeter of nmore than | m it is general that a

ri ng- shaghbe dadialshicotivm gndvattashingl pdsiiod ofite dushivntn gamptegehirc topt epprppiedds, t he

di vi ded_pi eces_are nol ded, and at.the tinme of being used, the nol ded pieces
are st adksterht ollicnBrogingie afete GHEipmY HEiHrpdd QNFPLAPHES] PEFICAAPTt RE | i ke |

whi |l e bej.n osi tioned.thereaon. ver...the positjonin ' requires
ext r aoPSEREARir Y B ERRd o PR Shuntd SuREs b At o SR Jhg
pressi ?f%eé.herﬁa%b&ﬁ 19F e USHERNb N Ihd Bl SibAhg Uialdriaf N8 AEhERIA eSirdkign dii ed to
prevent “di splacenent” of the cushioning material. Therefore, the operating
ef fi ci efRgyn@dnatlhesedgenanal topenapipagval episkiess ndt theufatkiag epipes, Andother et e

j acking pipe cushioning material as a solution to this problemis described
i n Pat ewshidpirtganateaalgs 2osifiog07ind phaeil ph draa thepashipomg tivderead doesTing pedtideet e

j acki ng pipe cushigning material 1 is easy to position by bringing the
projech%H§62mﬁﬁﬁ¥ﬂ%“%ﬁ@@@qﬁéﬁﬂﬁﬁéFgﬁf t%on into contact with a collar
providgﬂ}ﬁﬁ the outer peripheral portion of a jacking pipe. Further, only
the to g s of the projections 2 are nade to cone into contact with the

col I ar. Accrgli RgleYor 18 ;hiAHEDEEnBfing BE eRMal WNshe@dr dffifore WBdH PRI, NGis

mat eri al, caused by collapsing of the cushioning material which occurs at
the ti geneed] thackinggshdpe! sushpnbeimsonilds diaided, inwanptbhelityi off gieds,i the divadedar r ow
region of the top ends of the projections 2. As a result, deformation of

t he cobicags drs maildesl, prévethedine of being sped thermolded pieces are stuck onto the cross

sections of the pipes with adhesives and the like while being positioned thereon. However,
the positioning operation requires extraordinary skills and it is also laborious to conduct works
such as pressing the pieces of cushioning material until the adhesives are dried to prevent
displacement of the cushioning material. Therefore, the operating efficiency of these general
operating steps is not sufficient. A concrete jacking pipe cushioning material as a solution to
this problem is described in Patent Literature 2.

[0007]

As shown in Figure 7, a cushioning material 1 which is made of expanded polystyrene

and which forms a ring in a plurality of pieces includes projections 2 provided on an outer

2



Patent Literature [0008] Patent Literature 1: JP Patent Publication
(Kokoku) No. 61-8320 B (1986) Patent Literature 2: JP Patent Publication
(Kokai) No. 8-82192 A (1996) Sunmmary of Invention Technical Problem[0009]
As descri bed above, the concrete jacking pipe cushioning material having a
shape shown in Figure 7 can effectively prevent a collar attached to the

j acking pipe frombeing deforned at the tinme of jacking. However, since

projections are formed on the outer peripheral portion of the material,
r egi oneermiherbortizenc therfodni ABe raREkicalackipg HBs rshipRingaBetile | | 1AcR NP pi pe

cushi oni terial and the. coll ar,. Accordi ngl .egi on ,Gh.C iLnto a
sur f ac%osgg)ﬁ’t g BE RECIEHPRS r‘&é il Reﬁgﬂj& ?:/ (i)rhég bn?%éo%?‘%tq?%hdéag@ in

pr oportj i A : LSh OR-R9 i ith
e U s B D S e P ey A R O o of
St r esSpiofectifft T e hede 1@b6iné heo séiies vitahié dglen Abeoraéinglys thefiaeenot of the

j acki ng pipe via.the cushioning material concentrates as conpared with the
st r essswallinghef drsashiceing miterigdnciysed dyrdollepsing of the anbiosingfaeteriplswhigh
surface contact with the cushioning material, As a result, the_cusﬂ'oning

mat er i ACuFahHpe 6] Beln® Aue fosa ResTonisFatiq; Si B limied aite 8 naran desiph ahihE he
eri pF B] BE1 oor f . R
ST PRl RRE kR Ph R BT E Fosll Seafrifoh B ekl AR sk bl enkl® SNCLT R

stress dispersibility thereby. [0010] The present invention has been
made in view of the problens described above, and has as its object to
provi deitaidralcki Ng pi pe cushioning material which is easy to position and
whi ch can achi eve a high stress dispersion effect, and to provide a jacking
pi pe hBatemid.itehdujeacki ng pi pe cushioning material fixed to one end surface
on the side with a collar attached thereto.

[0008]

Patent Literature 1: JP Patent Publication (Kokoku) No. 61-8320 B (1986}

Patent Literature 2: JP Patent Publication (Kokai) No. 8-82192 A (1996)

Summary of Invention
Technical Problem
[0009]

As described above, the concrete jacking pipe cushioning material having a shape
shown in Figure 7 can effectively prevent a collar attached to the jacking pipe from being
deformed at the time of jacking. However, since projections are formed on the outer
peripheral portion of the material, regions without a cushioning material are formed between
the jacking pipe cushioning material and the collar.  Accordingly, regions which come into a
surface contact with the end surface of the jacking pipe are reduced in proportion to the
regions without a cushioning material as compared with the cushioning materials having no
projection. Consequently, dispersion of stress is restricted, and the stress acting on the end
surface of the jacking pipe via the cushioning material concentrates as compared with the
stress in the case where the entire surface of the end surface is in surface contact with the
cushioning material. As a result, the cushioning material having projections i3 poor in

cushioning performance than the cushioning material which comes into a surface contact with
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Sol ution to Problem[0011] A j acking pipe cushioning materi al
according to the present invention is a plate nmenber including at least: a
first lateral surface and a second |ateral surface which are positioned
substantially in parallel with each other at a specified interval; and an
outer peripheral surface positioned on a side of outer peripheral edges of
both the lateral surfaces, the jacking pipe cushioning material fonning a

ring shape as a whol e, wher ei n inequalities A B and A > C are satisfied
wher e thejantize airfaeetod et ensnruatoge af e Bekipa@ing #y Which Klemensteresyieh shes al
edge of, the fir | ateral surface, Bis a dianmeter to the outer peripheral
edge o@mPﬂemgeﬁgﬁﬁﬁVateral surface, and Cis a diameter to an arbitrary
p05|t| E the outer peripheral surface in an axial direction. [0012]

In the J acking pipe cushioning naterial according to a preferable aspect of

the presentThdWesint RRent@fh Ha8 etaialiy infviewBf it Fableskideshrivandbdreaitier
peripheral surface is an inclined surface continuing fromthe outer

peri phey ad olgdgeo pfovidea fhckisg pipateeslabnisgnfaesl vbidhhe cayttepopéen plhréwéichedge
of the second | ateral surface. [0013] In the above jacking.pjp
cushi ofimechigreet bigh strevsediggesegn ﬁ%@qt,pﬁélr 81 Previflf adacking pipsitayBEeac B%’?k‘éﬁ i nner

side in the radial directiaon fro osition of. the out her al
cdges BrechupmpepeierEiedE opr Sk R I ualoRih par I A e BTES
Therefore, even when both or either one of the outer peripheral edges of
the first lateral surface and the second |ateral surface are in contact

W th t RelueyhkdPicbal collar attached to one end side of the jacking pipe,
the outer peripheral surface does not conme into contact with the collar and
a spac@dis}forned between an inner peripheral surface of the collar and the
outer peripheral surface of the jacking pipe cushioning material. [0014]

A jacking pipe cushioning material according to the present invention is a plate
member including at least: a first lateral surface and a second lateral surface which are
positioned substantially in parallel with each other at a specified interval; and an outer
peripheral surface positioned on a side of outer peripheral edges of both the lateral surfaces,
the jacking pipe cushioning material forming a ring shape as a whole, wherein inequalities A
= B and A > C are satisfied where A is a diameter from a center of the ring to the outer
peripheral edge of the first lateral surface, B is a diameter to the outer peripheral edge of the
second lateral surface, and C is a diameter to an arbitrary position on the outer peripheral
surface in an axial direction.

[0012]

In the jacking pipe cushioning material according to a preferable aspect of the present
invention, an inequality A > B is satisfied, and the outer peripheral surface is an inclined
surface continuing from the outer peripheral edge of the first lateral surface to the outer
peripheral edge of the second lateral surface.

[0013]

In the above jacking pipe cushioning material, the outer peripheral surface is positioned

in an inner side in the radial direction from the position of the outer peripheral edges of the

first lateral surface and the second lateral surface. Therefore, even when both or either one of

the outer peripheral edges of the first lateral surface and the second lateral surface are in
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Therefore, in the jacking pipe cushioning material according to the present
i nvention, both or either one of the outer peripheral edges of the first

| ateral surface and the second | ateral 'surface are in the state of being
brought into contact with the cylindrical collar attached to one end side
of the jacking pipe. Consequently, it becomes easy to conduct positioning
of the jacking pipe cushioning material at the jacking pipe. Further, the

af orementi oned space can absorb swelling of the cushioning material in the
radi al cafitacéctittotiie adindrienl Wlpoptieghcdio gt d¢8 phthe pgkivg mpe.stfielouihg can
be prevented 01 Furt her, the jackjn i pe cushioni,ng, materi al
accor dP‘?‘T@’thF@l ?‘hgacﬁ gggse‘?ﬂt CPIRG SHP iCB%ta?toWﬁE {hﬁ CPF?’%‘“@ RaBa““ds ?Wg’fggwgﬂ d*does
not h - Br.0j ' | ' st :

cur't aotiss BERlen O B Falfr e NEETRpRorst Lorklaf (LSl bRt

sur f acgus@fontengBdaisur face of the jacking pipe on the side with the collar
attached thereto, stress which acts on the end surface of the jacking pipe
vi a t h@0¢dshi oning material at the time of construction can be dispersed
across the entire surface of the end surface of the jacking pipe. As a
result, theltameffieoi BefiadngpipeashiapiRe AAtETah aceUdiRE dnithfgPTRERDE AT VANt
enhanced, while da e of the jacki,n ipe.caused by stress concentration
can” bebalyof Bkt ane BEE valcy bOiTolsts Fue I Rerg SREEY ihbachi ol e SRPRERIGR ¢

mat er i i hESERAT inl ' pREAl NG AR
integr%#F%gﬁngégggggfﬁpgngg?a m%g*ﬂxﬁﬂéﬁgﬁﬁgﬁ?ggﬁﬁng %?pe %ushlogfﬁg

mat eri gld kige aP@hd j%xdkihg AiRe KA s@upeSy, Wt blcothes NBaby t¥dRiBRboseticaivet 6f the
However, when the jacking pipe cushioning material is used in |arge jacking
pi pes juakinp pimnciekioeingahatdiidmetler jadfingpne. t Rarthd, fhe aftremestodded gppicpen
cushioning material should preferably be constituted of twp or_nnrg

cushi o@hSﬁg—J piuelbng af the @ekienipgimaengldn dhe raded disgetipne pe dintrigtosmesion oldibeect i on

and whhﬁr are dﬁgbsH?ntiall% ideng%cal in shape. In such a case, each of
the cuSPIaBAMET Rae BFHER ot ReWE F¥°%Yesi gned to satisfy the conditions of AB
and A ﬁxﬁ% [0017] When the jacking pipe cushioning material according

to the present invention is constituted of a plurality of aforenentioned

cushi oni ng F@IRE,ithd jabkias e cutiohigf inaaithl kicghting RLtRE plesandhwautibatessaf each
cushioning material piece may be forned as inclined end surfaces. In this

aspect ringwapetdser wholg-ast sipedngtavie rgy prgectonsiniddhe Hige.matlerétate, coths tiirstut ed
of a plurality of cushioning material pieces is conpressed at tgﬁﬁti of
j acki niteralierfacggf Be coHdonng FbEiRhl Hatcdsr & 1Hrece s M hEsacs oL HcePent i al
direction can.be absorbed i.n a, V- ed space, forned between .t he |nglined
| at er aF“fEaﬁa Og Heradkdie Bipe Qaite dds W%E i %Orllliaﬁ%&r?% &;?hf:% o Bﬁésé es .lc%cnss%%%g ntly,

| T becoiPs PRSI & abins YRGS B RNhiDHin3 b BER Lt BE BROES ﬁ&ﬁ%&’ﬂﬁ%aﬁ%

cushioning material” pleces are pushed t0 each other by the swelling. [0018]
Furt hedispérl pireseht chfiediiriaon ofikisoet sefxwses tke jaakikp Mdpdi Pes a reseltutieng: a
cylindrical collar attached to one end side of the jacking pipe; and a

j acki ngushiqueeffess ifothie necking eincatushivomedinatgrinb isapghaoersl, ofhitehdaragagved the

descriptjons, the jacking pipe cushionjng materjal being fixed so that the
first JagKBePePreddy %@??e“sonic‘?ﬂt@ﬁ%ﬁﬁ%é? a‘(ﬂ@?‘} etﬁ%%twf?bé end surface of the
jackinﬁxﬁkPe on the side with the collar attached thereto.

The jacking pipe cushioning material according to the present invention can be
obtained as an infegrally molded article as a whoie when the jacking pipe cushioning material
is applied to jacking pipes with a small external diameter. However, when the jacking pipe
cushioning material is used in large jacking pipes having an external diameter of more than 1
m, the jacking pipe cushioning material should preferably be constituted of two or more

cushioning material pieces which are divided in a circumferential direction and which are



[ 0019] In this jacking pipe, the stress acting on the end surface can
effectively be dispersed via the jacking pipe cushioning materi al.
Therefore, it becones possible to avoid damage of the end surface side
caused by stress concentration at the time of construction. It al so becones
possi ble to avoid deformation of the collar at the tinme of jacking.

Advant ageous Effects of Invention [0020] According to the present

i nvention, a jacking pipe cushioning material can be obtained which is easy
t o posiubsntialiphidehtiesdnn shapex pde veah & ¢agps Gosief Shehpuyhiosingesstenpk peesiin
effect, and _which_can further prevent formation of the collar attached to
t he ja@%ﬁﬁﬁdﬁ?ﬁﬁﬁﬁwg?é ??“Qf%jg%ﬁgﬁﬂggfbg‘can be obtai ned which can avoid
danage(ﬁﬁgihe end surface caused by stress concentration. Brief Description
of EXaan [0021] [Figure 1] Figure 1 is a cross sectional view taken

along a | ongihtydhOahckehd @gdel ORhRhIR hRkdMal RRESHRE Rf teapkkig Ri@RBnUSI Ng a
j acki ng pi pe cushioning material according to the present invention.
[ Fi gur eonidlitukddgof e Ruialityaol kfonersorploaédicnghienipd acementpisteat teokft] adkiigly pi pe
pushioniQ% materjal pieces in the jacking pipe according to the present
i nvent lagmal end surfaces of each cushioning material piece may be formed as inclined end surfaces.
In this aspect, when the ring-shaped jacking pipe cushioning material constituted of a plurality
of cushioning material pieces is compressed at the time of jacking, swelling of the cushioning
material pieces in the circumferential direction can be absorbed in a V-shaped space formed
between the inclined lateral end surfaces of adjacent cushioning material pieces.
Consequently, it becomes possible to suppress waving and peeling generated when the
cushioning material pieces are pushed to each other by the swelling.
[0018]
Further, the present invention also discloses a jacking pipe, including: a cylindrical
collar attached to one end side of the jacking pipe; and a jacking pipe cushioning matertal
according to any one of the above descriptions, the jacking pipe cushioning material being
fixed so that the first lateral surface comes into contact with the one end surface of the jacking
pipe on the side with the collar attached thereto.
- [0019]
In this jacking pipe, the stress acting on the end surface can effectively be dispersed via
the jacking pipe cushioning material. Therefore, it becomes possible to avoid damage of the

end surface side caused by stress concentration at the time of construction. It also becomes

possible to avoid deformation of the collar at the time of jacking.

Advantageous Effects of Invention
[0020]

According to the present invention, a jacking pipe cushioning material can be obtained
which is easy to position, which can be expected to provide a high stress dispersion effect, and

which can further prevent deformation of the collar attached to the jacking pipe. Moreover, a
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[Figure 3] Figure 3(a)is a perspective view showi ng an exanple of a
cushioning material piece in the jacking pipe cushioning material according
to the present invention and Figure 3(b) is a cross sectional viewtaken
along aline b - b of Figure 3(a). [Figure 4 Figure 4 is a view equival ent
to Figure 3(b) show ng anot her exanple of the cushioning material piece in
t he jacking pipe cushioning material according to the present invention.
[Figure 5] Figure 5(a€ is a perspective view showi ng still another exanple
of t heiaglingiving ¢rg beapbiringfl Wiide ean avaif clamgekioh dhg epd sefacsi GHISSONHISE | al
according to the present invention and Figure 5(b) is a cross sectional

vi ew t SHEFPE8Hg a line b - b of Figure 5(a). [Figure 6] Figure 6 is a
front view showing a part of the cushioning material pieces shown in Figure
5 being connected in a ring shape. [Figure 7] Figure 7 is a view show ng an
exanpl prgfné&ch DRRGhes acki ng pi pe cushioning material. Description of
Enbodi nents [ 0022] reinafter, the enbodi nents of the present

i nvent jG@alt o the drawi ngs. [0023] | be described with reference

[Figure 1] Figure 1 is a cross sectional view taken along a longitudinal direction of a jomt
portion of jacking pipes using a jacking pipe cushioning material according to the present
invention.

[Figure 2] Figure 2 is a view explaining a placement state of jacking pipe cushioning material
pieces in the jacking pipe according to the present invention.

[Figure 3] Figure 3(a)is a perspective view showing an example of a cushioning material piece
in the jacking pipe cushioning material according to the present invention and Figure 3(b) is a
cross sectional view taken along a line b - b of Figure 3(a).

[Figure 4] Figure 4 is a view equivalent to Figure 3(b) showing another example of the
cushioning material piece in the jacking pipe cushioning material according to the present
invention.

[Figure 5] Figure 5(a) is a perspective view showing still another example of the cushioning
material piece in the jacking pipe cushioning material according to the present invention and
Figure 5(b) is a cross sectional view taken along a line b - b of Figure 5(a).

[Figure 6] Figure 6 is a front view showing a part of the cushioning material pieces shown in
Figure 5 being connected in a ring shape.

[Figure 7] Figure 7 is a view showing an example of a conventional jacking pipe cushioning

material.

Description of Embodiments
[0022]
Hereinafter, the embodiments of the present invention will be described with reference
to the drawings.
[0023]



In Figure 1, reference nuneral 10 denotes a cylindrical jacking pipe nade
of, for exanple, concrete and reference character L denotes a central axis
line. A cylindrical collar 11 made of sheet steel and the like is attached
to a rear end portion (socket side) of a jacking pipe 10A that is a front
jacking pipe in a jacking direction. A front end portion (spigot side) of a
jacking pipe 10B that is a rear jacking pipe in the jacking direction is
fitted into the collar 11, the front end portion being fornmed to have a

di anet er rdduligurei h wivrenagegureeral X jdgoiticng gilindricalsiariong meparaiede ical fop0
formed in a ring shape having the central axis line L as a central axis is
stuck BFRPIG cPBgPieARd re{%rffna?;éhwi@ach RROLES { AENTT2h &KIF NS pi Ay o5 elHise of

adhesi yes_and.:t;he, |i ke, he. ti f, ] ing, the fr t] of
the r ek TAERT RS Sagdhs LT ind b e s A g GhOR s RLePP B or e
- and a %’5}9 NhAGRA i§ UTHAE GBS Rof ja@iﬁﬂ%ﬁirédﬁoﬁ. cant-a@tenWpbRidnNgpik&cdddH9 pi pe
cushioning material 207 It i's to be noted that the jacking pipe cushioning
mat er i af a ZOkiARyifeel OBadthet ©fa raamjadiénd pibe fane jakiidditccdbn tofitveinhiocthakblarused
j acking pipe cushioning materials, such as | owexpansion nolded articles
whi ch al.gheridet cofl pestparidint oongdiofrazne dismeeteiniedired ay eorae dessest. f icjagkiagi ty of
0.3 to 0.8. In Figure, reference, nunper 14 denotes an a opriate
seal anPipe éH%’Iﬂ?IE’F%’rT@F?E@iL%%%%ﬂd g %ﬁ@%@%’%ﬁﬁ BT e o 28 8 ar
and the .l Lt tti rgi i (fae i - di : i;de of
and (el HGal R 8L PAPRIRES) 0Pl RLER 90 B bARSLe SLARELEC Ahde,
cross gRatuoNalk iy 8\etAKENiR) MIfrant didSoftion 8f A rEArGHEEnd pipk N 0B8Nk Sitted
illustrated exanple, thé jacking pipe cushioning nmaterial 20 is constituted
of a pinis &el dojlani 1 ap dbiopibed Gefoad, and al frgpit ené sudba [Elthepioécames intd bentact
illustrated exanple) which are divided in a circunferential direction and
whi ch with Sabiseldng imipe wusinoning irdeaialcH). flans sieape nokedr Biahdhe éackinghpipfacki ng
pi pe cushioning material 20 of the present invention wll explajned with
e cuSh RS AT S ey bomade Sha BT A e o gpgsfionaly Rl Ekig
fan-sh JShi oni i [ . 1.8 | yckness
e e R G N B e b R
| at er aboigstiFeAs and 4N KR e HebBRidhanest GyRsHANt i@lFighrd N, R&Fraldetundih each
other at "a specified interval s; an outer peripheral surface 25; left and
right kadenats andpmopdacesaldf, andrePfencanthnamali Ihésnopard phdrgamagin t@aee 28 as
shown in Figure 3. [0026] ~ Both an outer peripheral edge 23 of the
first merterand helikecdhe sating asgin bons fommad; gher @ncedigactzn sige of HE r6E€CHAd
| ateral surf &E.Z%jfonn1?$ arc. A distance (curvature radius) A fromthe
cent er SBfacp REGIRKing pibe I¥25m 5 central axis line L of the cylindrica
jackingx?hpe 10 to the outer peripheral edge 23 of the first |ateral
surface Z1°is larger than a distance (curvature radius) B fromthe centra
axis line Lrib@ret PEs QUERKs REdtIoRRIETR RUSE aRrhgOh Hnea secondifat er alin sHisf ace
22 as shown In Figure 2. [0027] In the illustrated exanple, the outer
per i phahatratsdick anple? Bieprdseg tpipetiwbeningheatotitle?0 perdphetal obdgiuraiByardd t he
outer peripheral edge 24 forns a slant face whjch inclines continuously

f rom t Heshismigy mpisripbpisees) 2Qdde mees sunthed lenetsliewmper vprkee dizgd 192 si de.
fadi usyrReeeRe Slrira e i FRe B ERIA S AR Py bR o ot e out or
e bl DRSS e BT B oSS e ST 80 A
exanpl gushidy@tbahatetial Hed@0aRs AS&QAHIaAl conponent feature.
[0025]
The fan-shaped cushioning material piece 20a is a plate member with a thickness s, the

plate member including: a first lateral surface 21 and a second lateral surface 22 which are

positioned substantially in parallel with each other at a specified interval s; an outer peripheral



[ 0028] In the cushioning material piece 20a, a distance fromthe
outer peripheral edge 23 in the first lateral surface 21 to the inner

peri pheral surface 28 is preferably alnost identical to a |l ength of the
rear end surface of the jacking pipe 10A in the radial direction (in the
exanpl e shown in Figure 1, the jacking pipe 10A has a setting margin 15
formed on the inner dianmeter side of the rear end surface, and so the

di stance fromthe outer peripheral edge 23_in the first | ateral surface 21
to t hesurfaseRSpleftiaph ekl latupliend Suriacas SOIME Lf e ARt AR HNEY BEHIEI s idS si ze
of the setti margin 15, though it is not an essential conponent feature).
The af TOERETSHSY di stance (curvature radius) A fromthe central axis |ine
Lto tpﬁmgyter peri pheral edge 23 of the first lateral surface 21 is nade
equal to a distance (curvature radius) Dfromthe central axis line L in
the rear engogUhiaes pkdpdrall dige 23 eIt fiBt PeerdDdrfa0e Lhané ah loater birifines
Figure 1). [0029] At the start of jacking construction, the

above- edget Bdoftihs hea@nil Agerhserfical 22pioenes 0a ArdistatagdRurmature tabaispit frore

peri phery of the rear. end surface 12 of the jackjn _pipe,lOA,mALh use of
hdhesi Vesccsisr philie Thd.Fi Fan 4 epERRI S fint hedd e CHlBRIRhREKR DS Ko BRd

surface 12 si.de. .The rvature radius A.of .the,oute eri,pheral edge 23 of
The 11 P’ pRtaRiAl g Pt Y et BT Rl S P el HARER (o B e
outer per| Ll BRCIRER 10SRE Mk FRASHAR QlactDEof AEKIBG IR 10A
whi ch ?@ﬁkgqigﬂﬁﬁgggﬁ?%ﬂ t elcoﬁlgr 11. Cg%sgquentﬁ?, a% opefatoracan

easi | ysih@dana ak kitgviSidpade packi ng pi pe cushioning nmaterial 20 constituted
of 16 cushioning material pieces 20a as shown in Figure 2 by sticking al

t he cufHi2@hi ng material pieces 20a while positioning the outer peripheral
edge 23 in the state of being in contact with the collar 11. Th

t hus- f or mednj te kilwgrad FEapRihithh PRGT REFRICTHA | SUDiaCh Ay PTG BRIV AR g‘Faﬂuéerof
covering.the.entirg surface of the, rear .end, sprface 12 t he. i acki. pi pe
Ton | B e B BN AT RRE lEnGaR <€ B RIS B Mo Ui S

j acki ng.pi Bron® 56kt S dd3e B0ldvakd e BRRE b 108k e Gigar end
portio%mgkﬁgﬁégjac i ng pipg 10A. Tﬁ%g, j acki ng const?uc i on ig confinued.
As showhai ip, dicubR oA >t Q6 fppfiendhauf Balistéheocirhaureaadiug)dedo iy ghpd 10B
comes into contact with the second lateral surface 22 of the {aqk{ng pi pe
cushi omkingdingdt tr dradrbROry poitivroni tiy erierepariphens] swése204).a watral sonbeybence,
the cushioning material pieces 20a Ege conpr%gs%d nd_'acking fﬁrce i,S

t r ansnitre@ien. THae doRHi RFPHEFASEERGSES goBeed 20Rdg6) furkge 1 die Husated
direction he,conpression,.. and i hi |1 i ng phenonenon appears in such
a way pﬁ%?3¥ﬁ%0$%gf§ﬁ%ﬁm%ﬁﬁg#wﬁg%? 1%%5 %@ﬁ?faces 25 of the aforementioned
cushi ongdrgymat eri al pieces 20a are pushed outward. However, since the outer
peri pheral “surfaces 25 are fon led as inclined surfaces as nmentioned above,
a space p i & theoindibngt weeral fieceiacs dipnigphenahe suef peph@sl adpd 26 e thenner
peripheral surface of the collar 11 as shown in Fjgure 1. Accordingly, the
swel | efirgidateiabmurficeel], tor the ipwert pesipherak Budice 28warelerablaplamshakéntigpl th@ space
p, so that a large force is not applied the collar 11. result, the
col | ar Eeﬁﬁt}i of %‘F’égaéﬁp G4 ?‘i?nqtjt}gF #?dj%@f@?‘ﬁi@%‘ l%ﬁée @G’tagfilrﬁ‘g‘roflgsﬁ’e&’ﬁlex@]%% 23 of
the first lateral surf.age LS Al i.th I i

sur f acaor Pl B g hipeg (e d kR b bR B BT ey
force apRldrest Rt thd 8668 dndlso ke dIHRWEY BEm thEBukp @Eﬁ’i]ﬂ{era@reﬂge P$id 0@ me@l | to
produce enough force to cause deformation of the collar 11 [0031]

MNor eov &tterat fiefacad Kianie firoree perisheral amsadct 28ad shiatcnbe iff propertipackihegizpiop el 0A
via the first lateral surface 21 of the cushioning naterialfpiece_ZOa. I't

i s posséthihg margindbs chpughditabapé ant essetich gompenent deatuneht ehg) afggreatiancd2 ) of
t he cushioning material pieces.20a into a surface contac it e entire
Sur t acgmer hamyaut rufee) B, P Eone 1t pp o b Mg e ool Sbe oG G v a
the ti i t : i S 1 12 of
the | adkrrgenl SEAE R P dadkdBuilhTE A5 R PRNETE AR g ©

di sper sigd [AK8Ke fohCer@nhiifh& BUSHBE RicRin ;pﬂ% el teodolskn i aee Flgref).t he j acki ng
pi pe 10A. As a result, the cushion e? ect of the jacking pipe cushioning
mat eri &60229 (cushioning materi al pieces 20a) is enhanced, while damage of

t he jacki ng pi pe 10A caused by stress concentration can be avoi ded
effectively. [0032] 9



Al t hough size relation between the area of the second |ateral surfaces 22
of the cushioning material pieces 20a and the area of the front end surface
13 of the jacking pipe 10B may be arbitrary, the preferable aspect is an
aspect in which both the areas are equal in size or the second | ateral
surfaces 22 are slightly larger. [0033] Figure 4 shows anot her aspect
of the cushioning material piece 20a on cross section. In Figure 4,
conponent nenbers corresponding to those of the cushioni ng materjal giece

20a shown it the gfawt of Bicking caagiushar.dle BROVEsHtELHIANNHE PEFeH difces AlARY al s.
In Fi 4(a), the af i oned di,st t adi . th
o't andeSi @i i TGS PAOTGD) e re Tk GuPesiehu mhes 4l E3C 26
br esent el Neen Jhe, OHLL T Ber Laelal Sigea3 BBdutNBaouaL: Reiphenst edge

24 i s const I nclined surfaces 25a an ich are inclined in

tWo reMavsBredhdias i sMBe odteepdriitleiNedss13 bawedird Iacansu2hb 2anecqahnehted so
that generally central portions in a wdth direction are the lowest. In the

cushi onirngureatiéiug & ofthe oete? Parishwsinedien iFthguesr adprfaché2 ofithsriagéng piher al
surface 25 is nade into a curved shape in an arc with respect_to the center

in a cHysavhiddsiimpemtacs withdhe popsdf.  Conscqpsnglyr @ epsugirrasesily fOFRGHE

P ke G e dR AR rgteR AP bt D SR A pick P
al on I.n - i he: Lo Id i ; shown
R e B B R L

Fi gur eg@ed periphbrapedgit2 3t inahe k@fel ofasighy inglohtakbedvah ale @dr sur f Bleetu@bamadd 27a

are inclined surfaces so that the second | ateral surface 22 side is

nar r owackiag réfeoushioningirgateral 0bynds Ophe rthe statgati woatringsihe shireayusfaggiehthccal to
those shown in Figure 3, and identical conponent nmenbers are designated by

identi@%Hemkﬁﬁﬁ%%g%°ﬂ@ﬁﬁ$§ﬂ§l”$@5§ﬁ] Figure 6 shows the state where a
pIuralh%% ﬁf cushioning material pieces 20a shown in Figure 5 stuck to the

rear effd-%lrface 12 of the jacking pipe 10A in a ring shape as shown in

Figure 2. A?dhesjﬁ g};ig’tetl@% LMD theRr&RARN USRI RRIAAD PRI 6 i Bhs P8GR0 20a,

the left and right eral end surfaces 2ba and 27a are inclined in a

di r ect iencadat ah pRkRSed he thecenderdpetiah Suht deckid? pipar riower Thusajucking fi r st
| ateral surface 21. Consequently, a V-shaped space pl is formed between one
| at er atorstrdetsur FaostiR@d. aAd shoren on Fegurd &t be 40p ewdiswinck ddef2arast jackiag

adj acent cushi oning material pieces 20a. Wen the rjng-shaped jackinhg pipe
cushi oPiPid URetoBes diito sonfpet ‘E’(S‘?TBWegé’E‘%!@zlﬁfe“’cl ﬁ%&?‘ie ﬁdlf %@E’inﬁd’}pet Jfll’éaﬁlc?ﬁlél i oni ng
mat eri al__ pi s, 20a al so swell .in ir I ial .directiaon r,
si nce t Eéorwfgﬁa(ﬁ%%l?b% & apeimcﬁ: chﬁ%?g%b % gl ?\9\%%%1%90 “1 fe, ﬁghl@?lp g E'H e
di rect ,Qn, édﬁxe l&éﬁb&eéeﬁgmﬁgw&ﬁgkor@é RGeRsRlRd NThOcEsHINARE maRNab pRRIseSS
wavi ng anf peel i ng generated when the cushioning naterial pieces are pushed
t 0 eachoother olyintahedishldctiog by Ref ermepresidd, gnd this stel[if Bidnomenon appears

in such a way that the inclined outer peripheral surfaces 25 of the aforementioned cushioning

material pieces 20a are pushed outward. However, since the outer peripheral surfaces 25 are

formed as inclined surfaces as mentioned above, a space p is formed between the outer

peripheral surface 25 and the inner peripheral surface of the collar 11 as shown in Figure 1.

Accordingly, the swelled portion, i.e., the portion pushed outward, is absorbed in the space p,

so that a large force is not applied to the collar 11.  As a result, the collar 11 is prevented

from being deformed. The outer peripheral edge 23 of the first lateral surface 21 is in contact

with the inner peripheral surface of the collar 11, and outward swelling of that portion acts as

force applied onto the collar 11.  However, the contact area is too small to produce enough

force to cause deformation of the collar 11.

10



L... Central axis line of jacking pipe, 10, 10A, 10B ... Jacking pipe, 11

Collar, 12 ... Rear end surface of jacking pipe, 13 ... Front end
surface of jacking pipe, 20-... Ring-shaped jacking pipe cushioning
material, 20a ... Cushioning material pieces which constitute jacking pipe
cushioning material 21 ... First lateral surface, 22 ... Second | ateral
surface, 23 ... Quter peripheral edge of first lateral surface

[0031]

Moreover, the jacking force is transmitted to the front jacking pipe 10A via the first
lateral surface 21 of the cushioning material piece 20a. It is possible, as described above, to
bring the first lateral surfaces 21 of the cushioning material pieces 20a into a surface contact
with the entire surface of the rear end surface 12 of the jacking pipe 10A. Accordingly, at the
time of construction, the stress acting on the rear end surface 12 of the jacking pipe 10A via
the cushioning material pieces 20a can be &ispersed over the entire surface of the rear end
surface 12 of the jacking pipe 10A. As a result, the cushion effect of the jacking pipe
cushioning material 20 (cushioning material pieces 20a) is enhanced, while damage of the
jacking pipe 10A caused by stress concentration can be avoided effectively.

[0032]

Although size relation between the area of the second lateral surfaces 22 of the
cushioning material pieces 20a and the area of the front end surface 13 of the jacking pipe 10B
may be arbitrary, the preferable aspect is an aspect in which both the areas are equal in size or
the second lateral surfaces 22 are slightly larger.

[0033]

Figure 4 shows another aspect of the cushioning material piece 20a on cross section.
In Figure 4, component members corresponding to those of the cushioning material piece 20a
shown in Figure 3 are designated by corresponding reference numerals. In Figure 4(a), the
aforementioned distance (curvature radius) A and the distance (curvature radius) B are equal.
The outer peripheral surface 25 present between the outer peripheral edge 23 and the outer
peripheral edge 24 is constituted of inclined surfaces 25a and 25b which are inclined in two
reverse directions. The inclined surfaces 25a and 25b are connected so that generally central
portions in a width direction are the lowest. In the cushioning material piece 20a shown in
Figure 4(b)}, the outer peripheral surface 25 is made into a curved shape in an arc with respect
to the center in a cross sectional shape.

[0034]
Figure 5 shows still another aspect of the cushioning material piece 20a on cross

section. Figure 5(a) is a perspective view and Figure 5(b) is a cross sectional view taken

11



24 ... Quter peripheral edge of second | ateral surface, 25 ... Quter

peri pheral surface, 26, 27 ... left and right |lateral end surfaces, 28 ..

| nner peripheral surface, L ... Central axis line of jacking pipe, A ...

D stance (curvature radius) fromcentral axis line L of cylindrical jacking
pi pe to outer peripheral edge of first |lateral surface, B ... Distance
(curvature radius) fromcentral axis line L of cylindrical jacking pipe to
out er perlpheral edge of second | ateral, surface, i st ance fr

cent r afloagk pdingjthe bLo oElg%%‘?Iﬁ(ﬁ)dr|T@§Icuflﬁelklﬁﬁgnaé?fﬁé mf&ea%%.sgfa\émyn B8YTE | dﬁ on

?gh(ra\r/agh{e’éepﬁrr aI Sucgﬁlglﬂ?lgléﬁﬁ?%}aa %ﬁcg%ﬁﬁgmﬁ 11?1%1 i Ct : on qat?%tslgﬁ j acki ng

pi pe t ﬁg}ﬁ%&:ﬁf end grﬂc@édeaQnﬁiZ% e inclined surfaces so that the second laterai surface 22
side is narrower as shown in Figure 5(b). Other structural aspects are identical to those
shown in Figure 3, and identical component members are designated by identical reference
numerals.
[0035]

Figure 6 shows the state where a plurality of cushioning material pieces 20a shown in

Figure 5 stuck to the rear end surface 12 of the jacking pipe 10A in a ring shape as shown in
Figure 2. As shown in the drawing, in each cushioning material piece 20a, the left and right
lateral end surfaces 26a and 27a are inclined in a directien which makes the second lateral
surface 22 narrower than the first lateral surface 21. Consequently, a V-shaped space pl 1s
formed between one lateral end surface 26a and the other lateral end surface 27a of the
adjacent cushioning material pieces 20a. When the ring-shaped jacking pipe cushioning
material 20 is compressed at the time of jacking, the cushioning material pieces 20a also swell
in a circumferential direction. However, since the V-shaped space pl can absorb the swelling
in the circumferential direction, the cushioning material pieces 20a in this shape can suppress
waving and peeling generated when the cushioning material pieces are pushed to each other by

the swelling.

Reference Signs List

[0036]

L ... Central axis line of jacking pipe,

10, 10A, 10B ... Jacking pipe,

11 ... Collar,

12 ... Rear end surface of jacking pipe,

13 ... Front end surface of jacking pipe,

20 ... Ring-shaped jacking pipe cushioning material,

20a ... Cushioning material pieces which constitute jacking pipe cushioning material

12



A jacking pipe cushioning material which is a plate nenber, conprising at

| east : a first lateral surface and a second | ateral surface which are
positioned substantially in parallel with each other at a specified
interval; and an outer peripheral surface positioned on a side of

outer peripheral edges of both the lateral surfaces, the jacking pipe
cushioning material foimng a ring shape as a whole, wherein

inequalities A B and A > C are satisfied where Ais a dianeter (curvature
radi us3! fr bistdateshswsfacef the ring to the outer peripheral edge of the first

| at erazsug ac& B is %Fdi aneter (curvature radius) to the outer peripheral
edge of? t-hec¥BL iera % surface, and Cis a diameter (curvature radius)

to an & bi bf*%?é?‘ﬁ@%w%ﬁ%%‘Em“’%wfa"%eri pheral surface in an axial

di rection. j acki ng pi pe cushioning material according to

cl ai m534..V‘Oﬁfe@%&i;ﬂﬁrﬁ@@%@ﬂde&%ﬁ&teﬁlis@rf@@,ti sfied, and the outer

peri pheral surtface is an inclined surface continuing fromthe outer

peri phef al Oettgeciiherdleuffacest | ateral surface to the outer peripheral edge

of the second |ateral surface. [Claim3] The jacking pipe cushioning

mat er i > 2dcodeltiprdyrighy latewd rdisusiaces, conpri si ng: two or nore cushioning
es which are divided in a circunferential direction and which

Lot (
g?eeghgést'ghﬁg’éﬁ’ffrﬂphle@ SH{%C&% in shape, wherein

L ... Central axis line of jacking pipe,

A ... Distance (curvature radius) from central axis line L of cylindrical jacking pipe to outer
peripheral edge of first lateral surface,

B ... Distance (curvature radius) from central axis line L of cylindrical jacking pipe to outer
peripheral edge of second lateral surface,

C ... Distance from ceniral axis line L of eylindrical jacking pipe to arbitrary position on outer
peripheral surface in central axis line L direction, D Distance (curvature radius) from central

axis line L in rear end surface of jacking pipe to collar.

13



each of the cushioning material pieces satisfies the conditions of AB and
A> C. [Caim4] The jacking pipe cushioning material according to claim 3,
wherein each of the cushioning naterial pieces has both end surfaces
fotined as inclined surfaces. [Claim5] A jacking pipe, conprising: a
cylindrical collar attached to one end side of the jacking pipe; and

a j acking pipe cushioning material according to any one of clains 1 to 4,
t he jacking pipe cushioning material_being fixed so that the first |ateral
surface comes into contact with theCt#BSend surface of the jacking pipe on
a sideﬁﬂgéylfhe collar attached thereto.

A jacking pipe cushioning material which is a plate member, comprising at least:

a first lateral surface and a second lateral surface which are positioned substantially in
parallel with each other at a specified interval; and

an outer peripheral surface positioned on a side of outer peripheral edges of both the
lateral surfaces, the jacking pipe cushioning material forming a ring shape as a whole, wherein

inequalities A = B and A > C are satisfied where A is a diameter (curvature radius)
from a center of the ring to the outer peripheral edge of the first lateral surface, B is a diameter
(curvature radius) to the outer peripheral edge of the second lateral surface, and C is a
diameter (curvature radius) to an arbitrary position on the outer peripheral surface in an axial
direction.

- [Claim 2]

The jacking pipe cushioning material according to claim 1, wherein

an inequality A > B is satisfied, and

the outer peripheral surface is an inclined surface continuing from the outer peripheral
edge of the first lateral surface to the outer peripheral edge of the second lateral surface.
[Claim 3]

The jacking pipe cushioning material according to claim I or 2, comprising:

two or more cushioning material pieces which are divided in a circumferential direction
and which are substantially identical in shape, wherein

each of the cushioning material pieces satisfies the conditions of A = Band A>C.
[Claim 4]

The jacking pipe cushioning material according to claim 3, wherein

each of the cushioning material pieces has both end surfaces formed as inclined
surfaces.
[Claim 5]

A jacking pipe, comprising:

a cylindrical collar attached to one end side of the jacking pipe; and

14



a jacking pipe cushioning material according to any one of claims 1 to 4, the jacking
pipe cushioning material being fixed so that the first lateral surface comes into contact with the

one end surface of the jacking pipe on a side with the collar attached thereto.

I5



