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1 SPECI FI CATI ON CORRGCSI ON PROTECTI VE COVERI NG
STRUCTURE FOR STEEL STRUCTURES [ TECHNI CAL FlI ELD] 5

[ 0001] The present invention relates to a corrosion
protective covering structure for a steel structure
of a steel pipe pile and the like, which are
constructed under a corrosive environnent such as the
ocean, rivers and the | iSRECIBAGKIROUND ART] 10

[ 0002] As corrosion prevention neasures for a stee
structure, a nethod by coating is wused in general,

but a corrosion protective covering nethod is

H] equent | y GPRRIOSIONER@TESTRE COMBRING gl‘RUf?tI@tli}?d in
e narli ne environne . rrosion rotective
- RSBkl S RlREk S o1

covering structure,

anticorrosive layer, there is installed ais
protective cover made of plastics and the |ike on the
ORI IEEICS L FHELIPy ot ective layer. For installing the
p@@@gﬁtive cover, there is adopted a nethod of

' I 1ing the protective cover by formng flange

port i ORse msdnhm@mmer‘d}atwemCaNﬁfosuhf pﬂ@ga:cﬂge toerih %E}Gégcuie for a
er a cl anpi ng
?ettl g%é%é“er?&t Slf?éag)edoflle aﬁle %lfeef.véy ye pg}tqsgwfzted under a %/orroswe
mnflrnmmant]s)lch e vegan, fiverd fiel thetiked of installing the
protective cover by bringing 20 the flange portions to
but t mﬁth each other, the flange portions becone a

mgx rgence driftage collides with the
f1ange portlons nd the cover is likely to be damaged.
I[@0GHdi ti on, the flange portions are structurally
prone adher i terials, resultin .
in a dtlﬁ Sg%%r?oeseg'bﬁ%e%m% SULPES g%rat ﬂa‘?l St‘i”ﬁ‘@’f |I§etE%f£ IDY 30‘““’3 18
geed ingadra, btgapcoaatostohqarquecrttmmavm fcthbé 13‘ fraqgatly apphed for a
[ e th each_ ot her t here
PR iRGnRy Sl e f BE indie 00y R el grotective
fcmverg;g viryajuriehen alydaretop poldos s, aﬁii:ohbav_*e ei@j/‘tm @Giee is installed a
e e P Cc re is.disclosed a
PETRRS Boriot S by RSP g Bl bt o freciilleofye taver
dior instat lingsthe @rdtayme covirf ﬂhemttis pdopeddcd m@gthad bolf 83@Hing the protective
ROUL Y ToRink I?ﬁné’fg 1931‘9813& Nfink %}/o%ec‘twg Xoée?tbtrmgglg the flange portions to
butt with each other and clamping them by bolts and nuts made of metal (refer to Patent
Document 1). However, in the method of installing the protective cover by bringing
the flange portions to butt with each other, the flange portions become a protrusion and
hence driftage collides with the flange portions and the cover is likely to be damaged.
In addition, the flange portions are structurally prone to be adhered by adhering
materials, resulting in a disagreeable landscape. Further, there is easily generated a

gap at the portion where the flange portions are butted with each other and thus there
remained also a structural problem.

[0003]

As a means for solving the above problems, as the technique described in Patent
Document 2, there is disclosed a technique for installing a protective cover outside an
anticorrosive layer, without providing a flange portion on the protective layer, by setting

the length of the protective cover such that both ends of the cover are overlapped with
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ends of the cover are overl apped with 2 each ot her
when the circunference of the anticorrosive |ayer is
surrounded by the cover, andZsqueezing a rivet at a
portion where the both ends of the cover are
over | apped after the circunference of the

aqith Oﬂﬁf %bx?/ lEhdc&’jt@rhfdréhoS uf iheundedrRivetiRr m%undeg%]le cover,
5 I,nci dent a

in the ahove t a rivet mad
ARG 15 58 mirin YiRee th o e Ui e Oprlapped afer
tthe cirturgferdnSe 6OME bRttowobiRe BiyeLSistrrOYhddl Bl A cover.
consideration to the corrosion prevention of the
rivet and a | andscape. However, in this nethod, since
ug }@ required to secure a space on the cover face
f overing the head of the rivet wwth a resin in

addl t |Inndtxﬁalﬁ)hen aloy sdve gedhpRiual h @iveOmatlbef he®diNs ptdised as the

a hat e nunb r of. the work
TrisbaniEr aRebe Bahehe fstdouthg TEBaDY Gviakdansideraton (o the
i coerosian @Ebvehﬁkﬁi{)&] thPat enind [Aagn¥e 1HoRvér ﬁﬁt%?slIXethod Smce it is

Pat ent, .Do t 2: JP_.2003-1385 2A [DI'S URE OF
R BESTE A9806]" Hreaprieten on SRt oK hrag S with a

rrede in de1tlgrhto thie doberibEpLeatDh T (B Pesi@ ek bthb& hada problem that
E%ect of @Oesent i nvention to provide_a corrosiaon

3 PUrRbar g }Lﬁo‘v SIFgS YICFe3Res nd Ufegprogdssige sett isglfLiptaeed.

in which the nunber of the work steps may be reduced

and the construction cost nmay be suppressed. 20

[[00@7] The above-nenti oned object of the present

i nvent by providing a corrosion
proteé?%%éﬂg%¥5?1ﬂg s?bg¥ﬁ're for a steel structure,

conpr iPaiengDacuman®i Hok(03sli38e92ayer forned on the

surface of an existing steel structure and a covering
| ayer having a protective layer and fornmed on the

Bt t t e layer. 25 The protective
ﬁa eﬂﬁﬁgﬂgﬁéﬁngﬁl outﬁﬂde of the anticorrosive
I by a rivet rrade of a titaniumbased netal. The

rivet | ein_the

S SO R R AL g
wbisaktrihe prraent diventien twgmdyide afcbtrbson hetectiot Eowring structure for a
KR Qrudchéen R PRELE: 5 The whid s mgy be reduced and the

construction cost may be suppressed.

[0007]

The above-mentioned object of the present invention has been achieved by
providing a corrosion protective covering structure for a steel structure, comprising an
anticorrosive layer formed on the surface of an existing steel structure and a covering
layer having a protective layer and formed on the outside of the anticorrosive layer.
The protective layer is fixed on the outside of the anticorrosive layer by a rivet made of
a titanium-based metal. The rivet has a rivet body and a mandrel, wherein the ratio of
the breaking load of the rivet body to the breaking load of the mandrel fills the
following ratio, rivet body: mandrel = 1 : 1.1 to 2.0.

[BRIEF DESCRIPTION OF THE DRAWINGS]
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[ BRI EF DESCRI PTION OF THE DRAWNGS] 3 [0008] [Fig. 1]

Fig. 1 is a perspective view schematically show ng the
first enbodinent of a corrosion protective covering
structure for a steel structur® of the present

invention. 5 [Fig. 2] Fig. 2 is a cross-sectional plan

vi ew showi ng an overl apping portion of the protective

| @yes] i n Fig 1. [Fig. 3] Fig. 3 is a view show ng an

enbodi | rlvet used in the present invention,

whi ch Upa.rlta igall & gs PEEREYLIVEN HieW iseherpticr o rshgwings the first
rd:erﬁidu’ﬁ@;ﬁVoﬁ@'cfmoﬁéxP%ﬁﬁ&QﬁE'&\r\}@ﬂmg l&uc[tfr’e Qfor 4 stddl YruBure of the
is a cross-sectional view schematically show ng an

RBYEF IAIUOPof a covering structure of a seam vertica

t 0 t he[srth nyi W&%Qﬁ@b cibsd-8&hibM) pifn \ﬁe\prs Jwgtv\k LY Sverl ¥ S portion of

is a cross-sectional
s@ﬁ@’f?é?quc‘fﬁﬂqyﬁ@tféwlng anot her enbodi nent of a

cover i ['Fggl Y I et uri@ 2 Qe slﬁﬁ@lﬂk YR b6 @imehPof 'Pffvet used in the present

l ongi tu naI irection o rotective

[IpYEptiop] whigh 1% 4 @alalabmsﬁsg@mnﬂgmw prign omi;exm tivet body half
5@5@@&[{&@1} y showi ng the second enbodinent of a

corrosion protective covering structure for a stee

st r uctlfiiee 4 gf Figné is bﬁ%%ﬁtc‘ﬂpnﬂamw e¢henfafragly sEpwiiggan efmbodiment

IoF aac@%ﬁﬁ?%ﬁﬁdtﬁﬁ% O LWLRCHGNBI G2 Yon Enﬁ)d%zﬁgi %Qtlori ¢f g protective

enbodi men a protective |ayer ~provi
déﬁ%fnatlon preventi on neans used in the second

embodifppntsiof pg cOLL %S bRI3s REQLRSH #/\é% %Weﬁ{aln&glﬁt showing another

structure for a steel structure o

i RROAREY of p epyering|stipptyre o 4 spam artdes i@@ctltmymathnpl direction of a
wrsepehgyt i cal Iy showing main part of the third
enbodlnent of .a corrosion protective covering

st r uctlfilge6} oFizat &t eemosssactienal péan view g¢hetrhaticgliyeshewing the second

'eﬂ%b%ﬁfnﬁé?l@ -of [ancg-ros%]n fx‘og:ctlge cév% ghﬁﬁtctu‘f‘g]%’td Qgtc%pgn_kchﬁg of the

results of a durability test tanium rivet
PGSERiPvEkaRge with tine at a constant potential).

[ BEST [ MDD Fﬂé. %ﬁ&&c%v%éh'e\%% 1%owmg an embodiment of

a protective layer provided with a deformation prevention means used in the second
embodiment of a corrosion protective covering structure for a steel structure of the
present invention.

[Fig. 8] Fig. 8 is a cross-sectional plan view schematically showing main part
of the third embodiment of a corrosion protective covering structure for a steel structure
of the present invention.

[Fig. 91 Fig. 9 is a chart showing the results of a durability test of a titanium

rivet (the current change with time at a constant potential).

[BEST MODE FOR CARRYING OUT THE INVENTION]
[0009]
Hereinafter, the present invention will be explained based on the preferred

embodiments.

Fig. 1 and Fig. 2 each are a view schematically showing the first embodiment in

which the present invention is applied to a corrosion protective covering structure for a
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[0009] 30 Hereinafter, the present invention will be
expl ai ned based on the preferred enbodinents. Fig. |
and Fig. 2 each are a view schematically show ng the
first enbodinment in which the present invention is

applied to a corrosion protective covering structure
for a 4 steel pipe pile (hereinafter sinply referred

t Qe Spipe Qfiler (Rt RE Oliply YeQV @ ia0a odlbsieh UnBlective covering
[0018% As shown in Fig.1l, in the corrosion protective

cBE @g structure I of this s enbodi nent, the
anticorrosive layer 2 is forned on the surface of the

steel pipe pile 10 to be corrosion-protected, the

cloedi ng | ayer 4 having the protective layer 3 is

fornmed, op the tside of the.anticorrosive.layer 2 .
and (S BPOYRAR Ve TT 3y R SORESIQT RIS (R¥cting P eysgef of this
t dreb@ihbepthe agiiscerdsby etye? 21y fdhed fon\ed sibfaocadetefsiadl pipe pile 10
tj t.ani um base

ne . [0011 1Q The apticorrosive _ .
gy B aRSRdrdRihe coBpR LT drhegie Br PHGG VRIS 3t formed
aot 'tlﬁlormtsi&é gﬁtm‘getrﬁibb@bﬁvé Rlyecy Qﬂd{th@ﬁﬁo@ective layer 3 is fixed on the
tr. ased .anti coryosive erial, .an.
i 2 P TR Ry Lt B beaNebEate G Rhtnay baged et
petrol at um based anticorrosive material includes a

conposi tion containing petrolatumas the main
cofponent and further containing an anticorrosive

agent gnd_the |li.ke. The petral atum based, 1 e
anticorto rllt{?grrﬂ%}}eell?yge% gs Bgeg%fg?iﬁ ORYRGH 8? BEsFemgye kinds of
i amtiaorfanive ofatepialsapdectsd $loeeta ;bmro\M’ﬂnﬁkbasddwntﬁI@hfo@iLvagﬂﬁEErial, an
[ formof paste . s i.mpregnated,in,a nonwove ri.c .
haBrigfteg RER Pl RRRIRITAL R aRROBI BeAicomosive
angetifleintiukes. a enpositiongonasiing ipaedluges as epoxyxibasegonent and
resin, urethane-based resin, sjlicone-based fesin

pfglﬁi)}és}y IC?rir[(a:l1 & 1%@1@8.&?%%’ FRSHve p%g??_tssacngi[ﬂﬁag%& resin pgﬁalatu'm—bas.ed
tanicoirdseve rifterialés isedfinarfornmbpisad oriin @l foshe sf 28pe or sheet in which
S5 Y4 SPGB B P RBAM TS BRPSh e of o
Isivkiheti§ O€12]sudh watMéylombsaybstergarphyentike. i SThar efiigabdsin includes
S\%E%ﬁbg%g or%:sgril,tnugre%g%ﬁlljc;fr),rag?d qugs?rlb gsmciér%x%@asea?r%sgn,apolysulﬁde—based resin,
welesteabssed biragn palgnehe i dikedi at’Bley resin  foam material includes
polyurethane-based resin, polystyrene-based resin, polyethylene-based resin,
rubber-based resin and the like.

[0012]

A water-absorbing polymer is preferably contained in the curing resin. When
such a water-absorbing polymer is contained, the water-absorbing polymer immediately
absorbs moisture on the surface of a steel pipe pile to remove moisture, which causes a
problem of hindering the adhesion of a resin, from the surface of the steel pipe pile,
thereby facilitating the adhesion of a cured resin to the steel pipe pile. Such a
water-gbsorbing polymer includes a polyacrylic acid salt-based polymer, a
saponification product of a vinyl acetate-acrylic acid ester copolymer, a polyvinyl
acetate-maleic anhydride reaction product, a crosslinking product of an
isobutylene-maleic acid copolymer, a polyethylene oxide-based polymer, a
starch-acrylic acid graft copolymer, a polyvinyl alcohol-based polymer, a
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25 absorbs noisture on the surface of a steel pipe
pile to renove noi sture, which causes a probl em of

hi nderi ng the adhesion of a resin, fromthe surface of
the steel pipe pile, thereby ¥acilitating the
adhesion of a cured resin to the steel pipe pile. Such
a water-absorbing polyner includes a polyacrylic acid

Sﬁiﬂhlbﬁsﬁfmpﬂ|ayétem;deaaas@amgamf:ﬂ gal he kD, r@@upgo B0 Garts by weight
ace acy ter. co
D%F%j/:\(?f ﬁyﬂre@@g g% é’ﬁﬁ§/ By M% h¥g§f@? Cigng resin.

product, a crossllnklng product of an
i sobutyl ene-mal ei ¢ acid copol ymer, a pol yet hyl ene
opi0dlz} based polyner a starch-acrylic acid graft

| hol - | .

ol yvi Py Faaob o Mo u G BB ebielt ahcoen scavenger is

Iprle];ﬁrakﬂyldddedg) ﬂﬁOcrpﬁfgg&sﬂﬁy Wei gibh ta tvh&f-@@lﬁbllﬁtsantlcorroswe agent,
ef era e S of

LT el BRSSO BT e ofile

alfite. C QYsr the iokggagedaterir, aher@Xig & @e@\ssaimr nitr$te, Bydrazine and the
ag]{eferably added to the curing resin. As such a

r-sol ubl e anticorrosive agent, there can be used
ort ho- phosphat e, pol yphosphate, nitrite, benzoate,
silicate and the like. As the oxygen scavenger, there
cl@fiidle used sodiumnitrite, hydr azine and the |iKke.
ngéd'})%se te8€ve Par%grt e?(r:t%g e ql%%é&e: [Jilggd or%eggﬁge %?)é Iggten'al that has
Cbmnemwa‘mahhljfy wsed in ithit hisd lof rmdpmfzecav@rlgteeamithcat laBy eFarticular

t a articu i on. t ect i :
ARG, Pt BRGNP 3 Db Compt e BE A Gl a protective
mwtrlecdmmesmg es\maaslderbpmdustl mgdeaofmlmjml pfa@ﬁku;C(br e debedteinforced

| i { [ | ti ey
SR P R O AR R of
flhﬁxllleblohldfythe portécalve latey 3odndt dost, ipsefemnad al 4 atolded @bdidienade of

r. 3 and cost, preferred is a nol ded
pfrb%}?g{lfm géﬁygﬁcs fiber-rei nf orced plastics. [0015] The

netal includes titaniumor an alloy thereof, alum num
or an alloy thereof, a seawater resistant stainless
dPeki] and the like. In view of corrosion resistance,

titani N i0E1uAG b
Lo g A At IGTRL AR B Rl oo
Sesuanacastaniesiisiesmitest pd Hiediks. stredbwicd Cpltre‘.fi@l msistance, titanium
or an alloy thereof is preferable, and from the viewpoint of easiness of handling and

cost, a seawater resistant stainless steel is preferable.

[0016]

A thermosetting resin or a thermoplastic resin may be used as the plastics. The
resin includes polyester resin, epoxy resin, polypropylene resin, polyvinyl chloride
resin, high strength polyethylene and the like. In addition, a reinforcing fiber for the
fiber-reinforced plastics includes glass fiber, carbon fiber, organic fiber and the like.
As the form of the reinforcing fiber, there may used one having a shape that has been
conventionally used for this kind of a protective layer, such as a reinforcing fiber which
is cut to a predetermined length, a nonwoven fabric sheet, a sheet woven in a cross state,

a sheet in a napped state and the like, without any particular limitation.
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[0016] A thernpsetting resin or a thernoplastic resin
may be used as the plastics. The resin includes

pol yester resin, epoxy resin, polypropylene resin,

pol yvinyl chloride 25 resin, tigh strength

pol yet hyl ene and the like. In addition, a reinforcing
fiber for the fiber-reinforced plastics includes gl ass
fj0oé¥], carbon fiber, organic fiber and the like. As
the fo n1of the rei f re ingﬁf I ber, there may used one

havi nga"8Hpas Phatth en &BWQH%%%PW 8% éd Pplyperization
tdfutaiyéq rmdy (73 canmfrmﬂeﬁtah\/e@pfo@ﬁafe, arSHGn 1@&eap1micafd@gs&idﬂ% on the

i ber t to edet ermi ned | ength,
FREaO LR fisierc Eicsitoh. BHEEE Gimoncitee ot ot Sseavesaturated
3blgessdhent eploﬂy geshhepdekl BIE@;TS Q5] Ehehhﬁ:\aif b& @sedintP@ic ﬁé?Mx;de an
par ul,a ‘?{{"f%‘!ré %0017 A curing agent, whi
AT %‘?i’éfﬂ 1@% mh@%g AR AN PR pal¥Tisg and e ke as a
Ccamlgye@tmt MeyhdaeinCaRAdL @e@xid& @rad@dzp{oomu@bﬁlreﬁéwmeét& 0.5 to
Eg&y astég aﬁgendln on { e of the plastics

eRAMBIEET OWHIEPTEAH BFTRE S |P|‘ﬁjg1|a€]§| bendedHn gengideration of the
wagilete itk sdpehty@st@tion BNcuePEXy resin and the Iike
is used, there may be used an organi c peroxi de, an

acid anhydrlde a nodified aliphatic polyamne, an
%g&ti c polyamne and the like as a curing agent.
an organic peroxide is added to an unsaturated

pol yesWeen tBerb isoused. @%hbx}tn dsg0t regilh bl Qs gﬁﬁht@lrated polyester,

rOXId is preferab ed in c nsi der of the
IR “c?uPﬁ%ﬁ’EWé‘W h d%%r%&lﬁ( ?’1’? g § ﬁd 0119 the plastics, a

[ddﬁﬂ.lﬁijg f@mn tsxﬁdinefrsea IsSaﬂaS@ﬂl@uh@%hMﬁH fiﬁé kstlfeﬁs‘ézhl:{Fy %Hﬁtﬁ;lned in an
as _a saturate ro y ol yvi ny
e BT B Rt o Bremeilentrisnient Pudhe banding wih
phasmfo&cdﬁbexcoupl I ng agent such as a silane conpound
and the like is preferably contained in an
appropriate amount in consideration of the strength
qggﬁﬁcenent by the bonding with 15 the reinforced

r. [0019] The thickness of the protective |ayer 3
may béharthickneas iof yhespoteateotageng nhay lbdwabnmiﬁys&dstmﬁ:dmdmg to the

t | h
SR e PSP ot . o
anteardnse fiekeancg of @@M@]and the like.

[0020]

A buffer (not shown), which has been conventionally used for this kind of
anticorrosive layer, may be disposed on the inner surface of the protective layer3. The
buffer includes a sheet composed of a resin foam material such as polyethylene,

polyurethane, polystyrene and the like or a synthetic rubber.

[0021]

The buffer may be fixed on the inner surface of the protective layer 3 with an
adhesive. As the adhesive, there may be used one made of a material that has been
conventionally used for adhering the protective layer 3 to the buffer without any
particular limitation. Considering that the plastics are adhered to one another and the
surface of the buffer is porous, there is preferably used an adhesive such as a

rubber-based adhesive, an epoxy resin-based adhesive and the like.
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A buffer (not shown), which has been conventionally
used for this kind of anticorrosive |ayer, may be

di sposed on the inner surface of the protective |ayer
3. The buffer includes a sheét conposed of a resin
foam material such as pol yethyl ene, pol yurethane,

pol ystyrene and the like or a synthetic rubber. 25
[[@022]] The buffer may be fixed on the inner surface of

th ratective |l aye with_ an .adhesive. As th
hent Db sraied e Thg prieal) FRiRaticfh o nitie 011 fgp-based metal

that, maSex’ﬁﬁéﬂhe tiemvethtdanaehl diediof @iniafherd AGnkfalloy. The
ve Ia er 3 to the buffer V\/lthout any

p’é‘fe& 1y thp PREseRfUPYTRtioBdh SRR GT taﬁél?m?ﬂw’é"%lbﬁéi’ jped a mandre]

anserd heﬂﬁdlvbﬂb&i}ewﬁﬁeiﬁtﬁé rig@holi P BaB301 Sible éﬁﬁﬁon;gxtéggﬁl\% eoutward
a

f b|
3t oh€ sl ol Babors BisaabirBh fub » hend epay hesioei Gaser larger
atesic\ceteanll diahtdriak &8s o%pos[t@ OrRdf thB @ vEd %‘ﬁty s%ge ?Grtfoﬂe In the

t entlonlsma a titani um based
pé\?ei SQ&@H% q%eenrﬁsont aentiongs Hiedati halsiee breakiag: load@féh@srwfé body to the

tbr&aﬂtﬁhgﬂﬁh@bf fherhdn@Pd] YAV A b @Y - méEJa?ei) {slwu tHSﬁﬁaﬂcﬁprEﬁ?abw 1: 1.4
of a tubular rivet

-5 A OF T3 B PRing lowCor o voboaly, o 6T Mandrel i
t\i?hﬁuﬁlth/@ﬁbch@ciﬁx:f@% RstbhiBH 3B eRRE tshf?ﬁmﬁﬁ’&“ﬂhﬂ% J@J%P@Eercgve cover

at one end mandrf el ha arear e

gBt beothiaiacd Myths dafosmalia of the Bt bodnand bimekaag pbthaatandrel.
di aneter at its opposite end of the rivet body's
flange portion. In the rivet used in the present
i[00ENtion, the ratio of the breaking |load of the rivet
body ing |l oad of the nandrel (rlvet bod

t br eaki
i ai Plealb R e, 30 Sty ol & cmiplessd 1% mppling the
1:rc75s SWB@H%H drea ok @ivef bddjﬁo}bﬁh@&ﬁisﬂ? F}ﬂr&@fhh(%rébﬁ%nﬁihy @ktermined
t hat W thi e above
et nty Gp Bin 15 22 BT Db Pra stentls whdor mrafiomiainey using
pv;r}:t ®add M&he SMRE maktril Bethabdfahe Qdethibd&fﬁ@ecﬂ efﬂ{eflﬁ&ﬂeﬁgd range of
L q.g breaka of the dre%
%}1 ¢ rsglgg%y &q 4 %n&zt dy; 1§/étr tqrgur@ @bmpfglthe prefexred
rst-sedtiphaigiréa@.0 lloSS 8 hﬁﬁ@ﬁ&i’dm@ﬂ abd}alﬁ)eﬁleﬁﬁué ffenbihViBlthe range
e stren wi.re stre
G008 R 3atet. "Dl Spusscanatohe Hhe bhistasioatriediosropy section
tof el thieultiesdrtifio exolmtisg '[He(iﬂdﬁ@& gbitiah Sarldythé! Sioﬁsgset%tml\i\/bf the straight
er.i.al e rivet bod
SR T LB oot i oehe When
n}na/lﬁbaldﬁ@hbadi sf thelrBRgBodIat Qifiinn@d abwefihdel HeXvRObddI8s deformed
&out any tmuble and a fastening strength sufficient for fixing the protective cover
may be obtained.

[0024]

The breaking load of a mandrel is represented by the “breaking load”
determined by the “breaking load test of a mandrel in accordance with JIS B 1087”
using a mandrel to be measured. The preferred range of the breaking load of a
mandrel is in the range of 6,000 to 8,500 N.  When the breaking load of a mandrel is
within the above range, a rivet body is deformed without any trouble and a fastening

strength sufficient for fixing the protective cover may be obtained.
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cross-sectional area (8.0 to 8.8 mmR) of the rivet

body by the wire strength in the range 20 of 380 to

500 MPa. The cross-section of the rivet body used

refers to the cross-section of the tubular portion
excluding the flange portion, and the cross-section of

the straight portion 502C (refer to Fig. 3) of the
dgfoasjrabl e portion described later is used. Wen the
breakiﬂ? I.oa%o.f tg‘g riv t body is w thin the above

range, LEHEVEingEng shgirtie & &@f@?%@ﬁ logfl en swgntiensg ebpeuisclades, for

asthneld, qﬁ@feﬁbry,gth@gé ﬁﬂ%l’&h&ﬁé fived sty & Qhadk dfitﬁgnnt.nlﬁ of JIS class 1

pm.@\s ilgvt‘gqss a (I%EQX Qgi,agg &%%ﬁ{l%@aﬁoﬁmémum of I1S class
" beerkicngs b 0adt™ dej, en r&tﬁlﬁﬁ’seaylténhﬁn af?é}e&kﬂg‘ QIaEQG\(&?'%A@?M G5, N;

n@ gb ndrel in accordance w t

Heffedly Fasspiakeds (8o bTH’éaSE)rfé?P‘éfHe@ Oﬂéﬁd:e' asst mex., Fe: 0.30%
bw}emlssmlakoa}i ©fo%a b?;QndE@f}Hé)?' Al'S, 5 B 6'7'5% Essoif §’50[891 5% b
to 500 N. When thé breaking |'oad ndr el

V\W‘f‘fi"fr g the resbolia to diSgdass1r( Mlﬁﬂsj% |0§32&’ef>bmmsj max C: 008%

Vit ﬁi@éét mamyﬂt O@le%eo}atﬂgssamfdﬁ‘sf:@m 79 b g%@@%é& Q; 9.12% by mass,
suf f %Lent or fixing t protective ctover

JdB#i %&zsl}?asr;hé’ ?@\i@ﬁ Waby mgpss. wad tfmeat B9, ariden B-based
btlitﬁﬁlﬁnnﬂldyo afl mlb{mgtf QﬁﬁgA@q%?l\L Ql@?]&‘ RS o, 659/{) ci))a/ mass, max. C:

i vet

e prefera hose i n
néﬁ%w Psametmio-30% by mess, InaX( A‘@TW@/) 9 mpgs, mas o 0.13% by
%@s%smax § %ﬁw(ﬁ@ 16 @%%gf Rgssrends ? t%_FSS @?’em%fs §h L AR50, by

of JI'S ¢l ass class 4
dﬂf%»%@éd%i/aﬁwmsalaméyheaﬁstﬂ@ class 60 (ASTM &b, N
0. 05% by mass, max., C. 0.08% by mass, max., H 0.015%
by mass, max Fe: O 30% by mass, max., O: O. 20% by

Mass] max. Al : 55t0675%by mass, V. 3.5 to 4.5%
by ss and tEre to JIS. cl ass 61 (ASTM @9,
FiapFouRgs o 3 resvlts Q. tbg%u 88 PreFant. qu:mtms that the

erﬁkﬁ% &Mnlﬂﬁ&&)n dfake maFe%alsQ)f 21@/191@%( bB&BS Snd B ¥nandQ composmg the

X., Al: 2.5 to 3.5% by nass, V.
flvﬁ"ziséh% gg)ﬁ%ﬁ}‘ﬁ%’é‘g‘f‘ and the rest: Ti), oand a 3-based

titaniumall oy of Ti+15V-3Cr-3Sn-3A1 (ASTM 4914, N
0.05% by mass, max. C. 0.08% by mass, max., H: 0.030%
by mass, nmax., Fe: 0.25% mass, max., 0: 0.13% by

mass, max., V. 14.0 to 16.0% by mass, C: 2.5 to 3.5%
by mass, Sn: 2.5 to 3.5% by nmass, A: 2.5 to 3.5% by
mass, and the rest: Ti). is [0026]
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It was found fromthe results of the studies of the
present inventors that the preferred conbination of
the materials of the rivet body and the mandrel
conposing the rivet is that shown in Table 1. 9
[0027] [Table 1] Rivet Body Mandrel OO Titanium class
1 Titaniumclass 2 0 Titaniumclass 1 Titaniumcl ass
JoogyTi taniumclass 2 Titaniumclass 2 90 Titanium
C S Titaniumclass 3 Os Titaniumclass 2 Titanium
chaé@lézi S Titaniumclass 2 Titanium Al loy JIS cl ass)60
2 Titaniumcl ass 2 Titaniom AlIToy_ JIrS'¢class o1] (r
g[l t ani um cl asSEHBoRN um ¢l ass 4 8B ani um cl ass” 3
Ti tapi um Al JIS class 6 o, JTitaniim class 3
Dimipclaial e

Ti tani um Al | 61 [OOQ@PIU@ﬁé?S%he rivet, a
ions_ ldleﬁ gt |bI d dm vet I El |pl ?;e;ﬁgm Eﬁlngpr ess|on
qbovb. mant .rgﬁ@& %’1?%3{132 LESJP%? 'Hﬁ'?la%%éﬁgﬁ s a
Jrer@rr adentistlh ﬁ‘gﬁlb@ Y| Vet TEBET TR probent

' ' ig.3,m:Lh ty 5
Ig\r?ni@ogle( of l@hWEu&r ri /e? bon{amgl “ %Sg theI S‘nal_ndr el
51 i@]SGI‘t ed Ti&llhi%‘?clgéé\éet b:)dylta% m Khl%yfj Saﬁzgsggeo:t I on

501 _ext.endi na out war DI QVI one” en t he

i veh body 5Qtani%§n Lihg ot hef fh%lﬂifl Atliggéfgv\ﬁ\ﬂlfsg 6}90 iy 50,

he _deflormable portion 502 |q arovi expands
ut\grdal Or'ﬂgtamuﬁhclﬁé'%% mandr el Ei“ltanlum;lsfgrf\lm ect|ve

over 30 is fastened betwepn the deformable portion

502 @i ¢h hastaBRENclhg 37 usnegtaangh Nﬂ@i;flis%?&%l@o[t ion
or 1 on | 502Tifaefumedmssthe tapﬁfaamnmmby MsclR3A pnd

Fatel») T ndyr Al E1 -hac. .t
UL, IIIC ||u||U|| C1 L LILLE ) C

!Hhﬁf—l'ﬁ

SR
G

[0028]
For the rivet, a so-called blind rivet is preferably used in consideration of
workability and high compression bonding force. Considering the material of the

above-mentioned protective cover 30, preferred is a self-plugging type blind rivet.

[0029]

Fig.3 shows a preferred embodiment of a rivet used in the present invention.

As shown in Fig.3, the rivet 5 is composed of the tubular rivet body 50 and the
mandrel 51 inserted in the rivet body 50. The flange portion 501 extending outward is
provided at one end of the rivet body 50. At the other end of the rivet body 50, the
deformable portion 502 is provided which expands outward along with the mandrel 51.
The protective cover 30 is fastened between the deformable portion 502 which has been
crushed and the flange portion 501. The deformable portion 502 has the straight
portion 502C between the tapered portions S02A and 502B. The mandrel 51 has the
head portion 511 at the rear end. When the protective cover 30 is fastened by the rivet
5, the head portion 511 crushes the deformable portion 502 of the rivet body 50 against
the side of the flange portion 501. The cutting-inducing V-type ring groove 512 is
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head portion 511 at the rear end. Wen the protective
cover 30 is fastened by the rivet 5, the head portion
511 crushes the deformabl e portion 502 of the rivet
body 50 agai nst the side of the flange portion 501.
The cutting-inducing V-type ring groove 512 is 10
provi ded on the circunference of the mandrel 51 at a

Qﬁbtfﬂde@ ohakatieshmfagheeof IR hvwktl 5bady p%on@caﬁdﬁiemmde the rivet

erence face at he t apered portion_502A
SO (bt TaE o ancn hat ah Eife L MM F0de obfhe rivet
tlftfalylmrhﬂﬂ oh t}Eelc@mﬁﬁ@Jeﬁ@ fhee ¢ihBe hﬁﬁ&%lﬁﬂl Bkt th&RAAed portion
convexo-concave s es are fo g ﬁ t.hat the r%i@w
oM DGV PR od el sarihatdRe bR oY DA apdi mandrel 51
ofrbefigagbdQ3Qlcachh@hérengt h from t he undersurface of the
flange portion 501 to the deformable portion 502 is
set according to the thickness of the protective cover

%g d the like. For elimnating the problem of
fl8%%ning with the rivet 5, the Iength L502A of the 10

t aper etheplength ld‘fbn’iiﬁ‘léia%ﬂc&r@ﬂﬁﬁﬁ bﬁﬂise_yﬂ@nig5 ﬂloﬁio%t ﬁolnm BB dieformable
nor e era 3to . . ar e

RS S 8 elstina B Mite o e mpisviresiivgt 60 gng ghe like.
Jf;](ﬁ dmmﬁzﬁdlg e reoesl ef &bﬂe}vhn@ @1t1ﬁ Qhd trl%tmin th@liﬂﬂétl@mSﬂZA of the
t he st ortl on

e Bin 203K o Pistesnfin o e S BR A BrEaTSROl 1§ o 2.0 mm.
ESlgllllﬁﬂ}é th@&agﬂthmBldmﬁdpém@ Pertibh60ER we@kawy @s t4/$88nm and

N ri avl 0 I or e
BPPSCFED B Byl T peSHRIE o s chgal RCt Heth aight portion

i §020Ctis pmferstﬂy 4s tb Bes mel aid e eRbliheio 5.2km. of the
breaking | oad of the rivet body to that of the mandre

and the relationship anong the titanium based netals
#ﬁ for the rivet body and the nmandrel. [0032] 20
€ rivet 5 can be colored in conformty with the
col or Infdditien,phat eclyialse beased a bBE tivet hooivg dtheashape, for example,

%nglln%org\fre?gf st%{]]geeucc):rt ﬁgs%g:tpq%t Or gg @léeg S%g g%p@g? g:%:g'gltaté‘(a}ship on the

'lfhteao of)ﬂmrlneakmg lokd af thevietet ivedper flat nfﬁdlebyazﬂilﬂeiaamddié@relationship
L

R P LA B o B0t o BB B it g

between the rivets 5 is set accordlng to the mass of
the protective layer 3. Wien the protective |ayer 3
HE937d smal| nass, the rivets 5 may be disposed in

The rivet 5 can be colored in conformity with the color of the protective cover
30 to provide an anticorrosive structure that does not damage the appearance of the
object to be corrosion-protected. The coloration of a rivet is performed by an anodic

oxidation method and may be controlled by a liquid used and a voltage applied.

[0033]

The spacing between the rivets 5 is set according to the mass of the protective
tayer 3.  When the protective layer 3 has a small mass, the rivets 5 may be disposed in
one row. However, when the protective layer 3 has a large mass, the rivets 5 are
preferably disposed in two or more rows. The spacing between adjacent rivets (the
spacing between the centers of the rivet axes) preferably is 50 to 300 mm and more
preferably 70 to 150 mm. In the case of forming plural rows, the rivets may be

disposed in a zigzag alignment. When the protective cover 30 forming the protective
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one row. However, when the protective |ayer 3 has a

| arge nmass, the rivets 5 are preferably disposed in

two or nore rows. The spaci ng between adjacent rivets

(the spacing between the centtérs of the rivet axes)

preferably is 50 to 300 mm and nore 30 preferably 70

to 150 mMm In the case of formng plural rows, the

riayat s ismyddef a dilapasesoit PoBehlyRAaaxhe iveR e brefdMED disposed in

t he ro%ﬁcELve g@ﬁer 30 formng the protective 11

| PP W8 ke BHR EabFMENT of ati vel y soft pol yet hyl ene, the

rivets are preferably disposed in two rows like this

enbodi ment. [0034] Next, the construction nmethod of

t@34Jor r osi on protective covering structure 1 is 5

expl aipe ased on.the preferred enbodi nents. Firstly, .

Surt ac ot BE SRRt SeBof L ErETPR e I E cptarhgetabiure Lis

orxpldveeddusddamethe prefirhed ateelimpitpe pile 10 to be

corrosi.on-protected. As the suyrface preparation, there

oy HERIERPREE bt LS SED R PR g e Strface of

edganmhlepipé PG 8 By iﬁl\bbdrﬁﬂ%qu&o&eﬁﬂ Bemvedkfabhglebiration, there may
opt e or this kind of corrosion protectiyv overing

S0 B St oo By PRl G s bl i Which Whs been

[ d@8&itiohelkt addplel B fiakidaf doR@sish @edtedlivBotirlng shlcture without
[ een.finished with the surface preparation,

whi ch .h
iaéllyg’c’;‘(@%aﬂwl?ﬂoft-he anticorrosive material to formthe

anticorrosive layer 2. is [0036] Subsequently, the
surface of the anticorrosive layer 2 is covered with
t{h@35}pr ot ecti ve cover 30 that forns the protective

| ayer e o | appi, n ortions, a uperposed .
for po@?’&t’?{)ﬁgishgsce&g{het&ﬁ elipg%egﬂl‘? &ﬁ ngcé%i%ﬁg‘? ﬁll%f‘?zeg with the
rsuviete grepaatior, echvasi vgtiathetaattorssole maerdal ds fdrhn @B dnticorrosive
tIFBerI i ke so as to penetrate the overl appi ng portions

o) etl%e 20 protective cover 30. Then, the tip portion

of the rivet 5is inserted in the insertion hole 31,

and the rivet 5 is squeezed and di sposed with a rivet
f{883%@ni ng apparatus to fix the protective layer 3 on

AL LA e
profegogaover 30 that forms the protective layer 3, and the overlapping portions are
superposed for positioning.  And, the insertion hole 31 for the rivet 5 is formed using a
tool such as a drill and the like so as to penefrate the overlapping portions of the
protective cover 30.  Then, the tip portion of the rivet 5 is inserted in the insertion hole
31, and the rivet 5 is squeezed and disposed with a rivet fastening apparatus to fix the
protective layer 3 on the surface of the anticorrosive layer 2. Thus, the steel pipe pile

10 is covered with the covering layer 4.

[0037]

As shown in Fig. 4, when the protective cover 30 of the protective layer 3 is
fixed by a rivet at a seam vertical to the longitudinal direction, the seam is preferably
sealed in the following manner, that is, the seam portion is wound around by a belt-like
cover plate 6 having the same material as that of the protective cover 30 of the
protective layer 3, the tip portion of the rivet 5 is inserted into an insertion hole 32 for
the rivet 5 that is provided so as to penetrate the cover plate 6 and the protective cover

30 of the protective layer 3, and the cover plate 6 is fixed to the anticorrosive layer 2
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25 As shown in Fig. 4, when the protective cover 30 of
the protective layer 3 is fixed by a rivet at a seam
vertical to the longitudinal direction, the seamis
preferably sealed in the fol iéw ng manner, that is,
the seam portion is wound around by a belt-Iike cover
plate 6 having the sane nmaterial as that of the

pfo(gétﬁat wite tieopietecBf efvek be of meqirsféulweexayéﬁﬁy SquebRBe the rivet 5
gga?rtl? of .the rivet 5is inserted into an

GIBET FSICBINgPPPYAU8) the rivet 5 that is provided
so as to penetrate the cover plate 6 and the
protective cover 30 of the protective layer 3, and
te3&jover plate 6 is fixed to the anticorrosive |ayer
2 12t t.her h t he tective cover 30 of the
pr ot ec@g‘@glt’logyaegr By & EﬁJge‘%‘ffﬁl@pﬁlﬂ% PPitigRS ang proyiged atile seam of

rﬂhv eapptfratstl easwagaraaaw@aiou&s 30003 Bdsettivnadih 83 & th@Svet 5 is formed
over| apping portions are provided at

e de bihee e prdlepme PO Rinie Ppver eb Pve et dyangsted in the

fiﬁserﬁdnehoiase ranid @ie Hedt & 13837 Bequédad td M&de the bnd OF Med
so as to penetrate the overlapping portions, the tip

portion of the rivet 5 is inserted in the insertion
ggbﬁ,ss and the rivet 5 may be squeezed to close the
[0039] Aresin may be filled in the gap between

the priotedt mag feofigsdsinahe @ap botwest itheprolddtil@¥®ferd B a protective
nerd QL mesal i g% on the se :{:t%t htoqg{q adopting a
seam edveri g eteut § Se’é‘? Wit Bﬁngaﬂosx%m PHYAY siucture as

enpltanekshoabove, according to the corrosion preventive
covering structure 1 of this enbodi nent, since the
rivet 5 fixing the protective cover 30 is nade of a

gsific is titaniumbased nmetal and is conposed of a
rivet body and a mandrel having a specific ratio of
t he brisakiptagnddosdbdye,i accordingab the cetiaséch provepeiné @bvarig structure 1

| the |ike :

%g?ﬁ’i? E{élbgdgrﬂlrerég ?‘g?}@‘{hregl&gﬁ fix]n %Sdﬁ ?IHECCLYQI%{ S%H’ maAe ol%a specific

pisartiohasadhuetal Mﬂslcnmyomdeafraeﬂm hiody and atnl[mdmu Maeihg afspecific
onst A ction

trlﬂt?)t ﬁg'ﬁﬂ% Eflteﬁggg q‘(zad 1! ll Sriao% b elre etgtl?c\i/ foud a%/ 8?11"5{“1?% operation of

rrq:%ﬁllhga@dp@ptm@nfor ttle cmmsﬁca:cprevmtibﬁ dfi the shed hedd Portion, thus

eﬁzﬁﬁm#'?ﬁé’t%ﬁﬂ@cﬁﬁl mgﬁhlﬂgﬁer olﬁhec‘g{)rk e::é)%n Evrg:g Elfnﬁl%cglstructlon cost.

cover structure an excel
[F@Uhqg‘] smce there is no protective layer at the rivet head portion, the surface is

finished with less unevenness and thus the corrosion preventive covering structure 1 has

an excellent appearance.

[0041]

Next, there will be explained the second and third embodiments of the corrosion
preventive covering structure for a steel structure of the present invention. In addition,
in the following explanation, the same symbols are used for portions common to the
corrosion preventive covering structure for a steel structure of the first embodiment.
Therefore, the explanation in the first embodiment is accordingly applied to the portions

that are not especially explained.

[0042]
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Next, there will be explained the second and third
enbodi nents of the corrosion preventive covering
structure for a steel structure of the present
invention. In addition, 25 iA3the foll ow ng

expl anation, the sane synbols are used for portions
common to the corrosion preventive covering structure

for a at $e|cosibE1Uﬁtp.ﬂé\%nﬁfJe heerfnigr Stuceid adifpeBtsteel structure of the
Ther ef or | anat i.on |g}the first enmbodi ment

aCE KU’ EPQ}H’&BW@&“ B Kifie6pdit PEIEUVE Haterat oS rgpvided with the

%}ﬁ@ﬁlaﬂbh)@r@e}ﬁh&h neshns [B04R}hal 3 kphctewdBrhe SN pipe pile 10 is
pr eventi,ve Cﬁlbser| n Stru ture 1! for st eel structure

Jpaipfain dS el ?ﬁstn‘i 16 PEYGFHIVE A2NET § IS glamt eomposed of the two

Riroleetitd MR etsBOESE whitls cRkOYdCEES isv Mﬁutdi‘@,ulag ﬁlfcofﬂEEHrb@&we covers
B{even |on means 33 so t hat g#s paci hg with t he st eel

(bEnPioare GAREed s RriacAEd. (he AT SreebBGiReiel PRRa@ile 10 and

pirotfRed ibyetht awer 53nisachai Mhnhet HP IEhdOTHoktifs LS semi-circular
protective covers 30 of which cross sectlon is a

§8H?IS@F?S&]HF@PSCQr"é‘th ? predgerriged M¥th.covers 30 t oget her

are arranged so as to cover the circunference of the
steel pipe pile 10 and are fixed by the rivet 5 in
qoe48ja manner that the side portlons of the

l.ar .covers are su 0s a

o1 edet LT e R D0 SO 05 The kS abrofhe porions of the
mr@fe&ntel @Bk ed Dyl the pivevs dechos @aitnﬁg’dd BhBerRi bOMS protective
0 tecti e covers Sﬁ fixed ¥ t he rlégé 5 are
RoraandBeR S diar A n RepiEUEETaNS Sbovdrdgen fstone
duree tioirstahpngousDr @@Pa@td g pﬁcﬁteéth.% dokerk QQthyVﬁEo%Q\b@Efﬁl waves and

en st.ron e is instantaneously
3‘8%]1#%3% AeTomRatigR sy et o EReRs BOIQ3y 28 ArBALY S8 & the spacing
waitte theadtetl pipeepilel Keis mﬁhﬁtaﬂ%ﬂ(}ﬁﬂ?ﬁ{)}ﬁ@ss@i ex¥eRdil o Heﬂfﬁﬁﬁﬂﬁm of the

ti a_spacer so tha e s ng is wt
ST P DSy i 0B b e 30 S
exgetiss iby eheled @ ISnidrh 08in@fdaimhged. pl’f(hta %Hglthl@f £PN8LS 08 Pom the inner
ortions

SOTRTARE R Pt HER o) SRt e Bl i gniconosive

dwm@ednd ﬁl‘m"eﬂaa@gﬂs h6(Dfo 80%y of S thdknbds06T EH@:earitﬂ:Bﬁf)swe layer 2,
ce of the protective,covers 30 |s($éb%accor

P Fehe i ST SR PudevlsS ddbepracany e For
erahpleaiohen the aﬁtﬁbotrmS189%y@f 2 hhea gaﬁﬂkﬁkﬁfb? ﬁ t0f10thig, the length of the
antlcorr Siv nsi deri.ng the

BPUBEEHL Sl B BUEY o ref BRo BB PR ot B e ke deformaton
peaventioriaeans 83 agpleterabMgmo 8 henant i corrosi ve | ayer 2

has a thickness of 5 to 10 mm the |length of the
protrusion fromthe inner surface of the protective
Cover%’hgode?orma 16n %?gv%rrltrirc?r} hieans 33 may be disposed so as to be wholly
projected from the inside of the protective covers 30 or may be projected partially. In
addition, when there are no protrusions such as cut pieces of members and weld beads
on the surface of the stecl pipe pile 10, it is preferable to dispose the deformation
prevention means 33 (the rivet 330 in this embodiment) on the protective covers 30 in
advance as shown in Fig. 7, because the working efficiency is increased. When there
are welded portions on the surface like a spiral steel pipe pile, the deformation
prevention means 33 is preferably disposed so as o avoid the welded portions in order

to prevent damage by the contact with the deformation prevention means 33.
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prevention neans 33 is preferably 3 to 8 mm The

def ormati on prevention neans 33 may be di sposed so as

to be wholly 25 projected fromthe inside of the
protective covers 30 or nmay beé4projected partially. In

addi tion, when there are no protrusions such as cut

pi eces of nenbers and weld beads on the surface of
tme4$ﬁeel pi pe piIe 10, it is preferable to dispose

the d nqilon revention negns 33 (the rivet 330

this e mlf)nd}{e‘fq;}go%rr%qagﬁ p\;gayeg é)lr%w@qgl, Sp, as to functlon as

atlwained aBO\&h Wiy £h@d rfemb@casieoft NP BKpRGics in advance on
f|C|enc is |Ecreased V%enébhe e 30 are wel de

pOF £TEhSUERr e H dne Broeeive cpyes 30 pHPREvet hat plﬁf%@qblcp@posed of

tthé‘ ndetfmormtm Qﬂs cBb&UBRET PMsTE Alkke F30ibS aﬁﬁﬁé@fﬁ@e%ular shapes in
portions In order

S ed to.avoj d e weld
% gﬁf’@/ eyt @9 ft%gg%ﬁ% Q&f%ﬁwtlpﬁ@r@f@mwawﬁ is not
Rfa@t\/cﬁxﬁlirlyolﬁlnﬁ&amlo'ﬁg as Mhas[08944¢ wlihewsieh @tﬁ%%dtﬁ!fﬂe% c1:rtomotnhe inner
sop as to fu [

t 3 e provi ded,
urtagg &6%&%@%\/%@ gmpwg\éétewafled Heateto halge famctigns as a

tacaslr fof npdidainigs tHeNsREM@NGRh M stdre mgmgne gur f %@ I‘Rfet 330 is
30.. However, it prefera

ective cover
d%ﬁfﬁ%i’gv diosedh Werticalsrandahoronialyy Bl @r@%@mﬁaén@pagwg on the
afofedtiviRde0cr 30. t AIRRuAKBRIRLL 81D isHi@BMbR mARATEE: dafhe material as
Ee field. The shape of the rivet 330 as the
dFt{1BE MBS pr & vRRK PRt ofeaih Ml o begied.i cltesg mpy be used,

| fbﬂbiaﬂgﬂe 9QiVePRRIASS 4 nehAR Ra@NARS RS RuMiueod 4n AiBy thereof, a
pr ot ruded fron1the i nner, surface of the protective

tAriess3ately 2ad ppe dlice raidnadriv@ngiede s%omhalﬁstwﬁ such as Nylon, a

faonehivonse asd the I&@Aacer for maintaining the spacing
with the steel pipe pile 10. The rivet 330 is 10
preferably disposed vertically and horizontally at
term ned spacing on the protective cover 30.
ﬁpﬁ ugh the rivet 330 is preferably made of the sane
mat er iSiticeale com@liompret firive icy dringSstrudtufd Vebf ﬂBiB@@c(ﬁiﬁ embodlment
d. There may

be
Barpr S8 S Ten T refiah e med o A1 Blstsrtgs cover 30

a;loumbmugrt}mrpratﬁctalel layer3h ﬁﬁﬁ@lﬁtab& fosthaioatesisn §fﬁe@@rﬁtw@l’lﬁvenng for
stics suc

frompla as

Ny Rl SGoeadR pSielsif et i i TonetinTooasghes: pepne force
tilgartoenosy bpograawentd.ve covering structure 1' of the
second enbodinment is provided with the defornation
prevention neans 33 in the protective cover 30
%ﬁﬁR§Sing the protective layer 3, it is suitable for

orrosi on preventive covering for

The corrosion preventive covering structure 1° of the third embodiment, which

is shown in Fig. 8, is provided with the covering means 34 for covering the fixation
portions of the protective layer 3.  The covering means 34 functions so as to diffuse the
impact which the fixation portions of the protective layer 3 receive by ocean waves and
the like. The covering means 34 is not particularly limited as long as it has a shape

capable of covering the fixation portions of the protective layer 3.

[0047]
In the corrosion preventive covering structure 1’ of this embodiment, the
protective covers 30 that form the protective layer 3 together are disposed so as to cover

the circumference of the steel pipe pile 10 and are fixed by the rivet 5 in such a manner
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20 a steel structure constructed at a place which
repetitively receives strong force instantaneously by
ocean waves. [0046] The corrosion preventive covering
structure 1' of the third enbédi ment, which is shown
in Fig. 8, 1is provided with the covering neans 34 for
covering the fixation 25 portions of the protective

| tayte the3sidd HRreavest G pRaREvStolelacio theP afS st d with
di ffuse .the | a%t whi ch the flxatlong%%rtlonssé%qgme Wit @

prETETHie Vilfer 18 thigempodimept dhicenyewpy Bisanmif istapanly composed

| dfkBe arthigte COME ﬁ)'ld?@%(ﬁ@iﬂ&nﬁé tHeSpo@dn PR gf?o‘t@cﬁ% ¥overs 30 that form
capa | e of Coverlng

mted as | on S shape
t‘h@ Pf‘?t%tvedﬁyeﬁg*r ?%%fn@f Qfe H¥fé Jpr Jthéc,cwwlﬁtaﬁéﬁ ig disposed so as to

[ 407 The BQtibA pohien 6P EKOSIRRLIRE %’@é?t\h\’l?n@é?weﬂh'e%nter in the width
%r uct ur@gﬂ{' of this_ enpodi nent, the protective

TREHQD, 96 thauer Ripts hesby Fosevet ﬂxf;ébqaa%porsom @5@1@ ppegtective cover

aa(e a6l BRASS Hx 8P tcPHe [RotEAMRIcoviEB0C Fﬁ:‘ﬂfg &1 @B %@vé? lgtg 840 to the
st eel pi pe p |Ie 10 and are fixed by the rivet

SRIEHCYnENFEY 34 55 tisrpraste by lgemipsr an ewertion ltCﬁ@ S04 to penetrate

Rhﬁﬁlgﬁﬂabﬁﬁs&@}é&*ﬁ%n§9f ih@&%b&%la@fﬁo%e%@%%&u% EE‘vés 330 at the
predet erm ned w d hi s enbodi ment, " the coveri ng

r%’éﬁ@n%éfn CoNtig wnt§> tb@ﬂaﬁésé@e Reftiqnige and G%ﬁ@ﬁ@gcﬁl@emvet 341 in the
Ahat®ordidle @@B@E?ﬂé@zédhe AROKE QB f1 Ll f%ﬁ%%%ﬁ?‘l%?amage of a metal

covers 30 that form protective
tHeh p§ glmimum PR an @doE rth%%ft & spadesssstagl grpfbﬁ@dﬂ@o iragddigon to the

SaR@efedd) @s kilax 3t BRI NP o%sQﬁe E(E\%l ﬁfa@g &e&é&’ ﬁ fone made of
wth nearly the center, In |re

tthe saeR Bridgsiahassthat elsthe Wt?‘élV@Wé?rS tBHefrcfm szt VI@Wp@mt of landscape.
Ofpet Qﬁitlﬁ’ﬁ@ttﬁ@%bx\{%rﬁz&v&fecn&@ beﬁﬂa‘én tH@rb aSert 1’1‘\%@5 gl (Sﬁl% spacing

protective covers 30. Fixing of the cover plate
tHFEVeeP BF scnicife Ot e Fgetaarasks mer b%ﬁﬁe@pc@gdmg)mthegslame and the

| BBR R IbE @%'te%l BPe el OF &e&‘ﬁgﬁﬁt %heﬁ Iars%‘égéﬁgp ghg h§§ Hiameter of

Ol‘t i on t he cover | at e 0 and
&9@ &R, @9 olress exeriediqn tﬂs@ gprtiogfixed rb%h.ﬁﬁ“é& frayj herdmmesed by setting

bed Rp&digle aPADD | Q8S or 3Rekel N$E d}ai‘tﬂﬂ}atrhgvhéﬁ ugd 1§1#rct' féﬁlgaﬁce and

|(§sqf]}rt|on hole to be squeeze he ri vet
Eﬁag”ﬁﬂvéﬁ-ﬁdaéﬂﬁﬂﬁéeﬁ%ﬁéﬁheEtﬁh3%hbhﬂﬁn@$mﬁﬁmmlmiwoor

ahordkdvyndah 8le®th side SdrBbiN §S8e &Jv%ﬁ%la%rﬁot he like, in
addition to the sane nateri al hat of the rivet 5.

As the cover plate 340, preferred is one nade of the
? material as that of the protective covers 30 from
t i ewpoi nt of |andscape. 1s The width in the

hori zamtal cdﬂﬂoﬁ@ﬁtpr@fénﬁ% E‘@@ﬁng Reuddical eftthis I MPodindhd even if a
of the rivet ax

t he spacj.n centers es
%-H A ge@&ﬁ&iﬁ& bson 8O%KApac ARBRC FY be dispersed —

covering means 34 is provided at the fixation portion of the protective layer 3.
Therefore, the corrosion preventive covering structure 1° is suitable for the corrosion
preventive covering for a steel structure constructed in the ocean where the impact by

ocean waves is strong.

[0049]
The present invention is not limited by the above-mentioned embodiments and

may be changed as necessary in the range not departing from the spirit or scope of the

present invention.
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di mensi ons of a steel pipe pile. For exanple, when a
steel pipe pile has a dianmeter of 700 mm the stress
exerted on the portion fixed by the rivet nay be
di spersed by setting the spagéng at 100 mm or nore.
In particular, when the inpact resistance and 20
durability are required, it is preferable to fix the
rogﬁjs 341 by disposing themin two or nore rows near
e both side portions of the cover plate 340. [0048]
| n t hedBF CORPYPN preyeRie cpacring, grichige df of dheusesond eppodiment, a

tiide iserHdA BB Rt def@YRN0A Ere@entﬁ:tnﬁﬁ%s'o@’ﬁ &teétﬁrqufgr fﬁg a bolt and
to the f|x tign portion, the inpact may be dispers

Bt Rfyerlitae a@@t‘é‘b%lﬂ??{f‘go%éﬂ@ 34n jaddipwthe dgfosmatidreprevention
fhaki @y PRI fok@Bd @ 4 BeotRIdRE &Hide widde fs ﬁfceg{;ﬁﬁ{ EI‘OQ/'EC%EI to the

t he corrosion [ﬁr evéntive coveri ng structure
Fupfeabicelay g andhprogyfesols A Inyidepbithy potestvefayey fler example, a

Sﬁr@t%ﬂxdeﬁtﬁd%ﬁéﬁ'rs@c}PQ{'%tﬁBJCﬂr%iushdh BP%&HE@F %&@ ihf3Erally inside a
i'mpact by ocean waves i's strong
prelseiite ¢4vee AOMPPSIRG a fueteptivel et Mghlttlh@ay be used as a deformation
ahoxaripech@ned enbodi ments and nay be changed as
necessary in the range not departing fromthe spirit
or scope of the present invention. 16 [0050] In the
ggggﬁgkﬁﬁ%greventive covering structure 1' of the

diment, a rivet is adopted as a
qebfsmat i on prevention means of a protective |ayer,
but a bolt nut may al so be adopted in place of a
rivet ! qr?fn%\fg% e @Fﬁsertt%veaa%wﬁm ofplaipeliamare detil by dgmples.
may be formed by a protruded portion which is
integrally provided to the protective |ayer and
QEmmnwde$ to the inside of the protectlve | ayer. For
exanpl e r ot ruded portion such as
pr ot r dsl tesfemsPinEa S TR ORWEROT AE ggfisd Wl?th. Asnepeang length 25
i) ef two/ aleemv(ﬂTmen@awagadqwe@tce@&seu &1dsaY®Es- Icmbﬁ:ed plastics)

FEYngp R of BoBet. = BaBiohabe affh SEna d5ras dnecin eng Pomm and
\hdnl fiting eheppaisrddhd worEeetsdst atiletiyadexaTmbiBsm having a rivet body
[wEﬁanPlexten]lal diameter of 4.8 mm (the rivet body breaking load: 4,050 N, the
mandrel breaking load, 6,570 N; the ratio of the breaking loads between the rivet body
and the mandrel, rivet body: mandrel = 1: 1.6). Then, the tensile strength was
measured by puiling the both end portions of the test specimens at a tensil rate of 15

mm/min. The results are shown in Table 2.
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A test specinmen was prepared by superposing parts
(width 25 mmand length 25 15 nm of two sheets of
FRP (unsaturated pol yester-based gl ass
fiber-reinforced plastics) having a wwdth of 25 mm a
| ength of 200 nm and a design thickness of 2.00 nmm and
then fixing the parts of the two sheets by a rivet
n@dezof titaniumhaving a rivet body wth an external

Af g@tzﬁlr of 4.8 mm (the rivet body breaking | oad:

s the mandrel breaking |load, 6,570 N, the
rfati o gf the breaking Toads _between the rivet— body 20
nd¥¢he mandrel T eqs;@gtrerk%lagﬂ) mandr el |= 1Damagyd paithien,
he tens Mjﬁe strength was nepsured DYy puI ling the both
nd por|t] valiss |t d8€ragheriYaal a tensil rate of
5 nm|nin. The resulté’a]él?e sHeviatiom | Tabl e 2. 17
0052] [Iabl € zé rensi t e| Strength ( Ny Damaged
at tler r d vaI ues Avefage Standard val ue
eviati on 1b29 6 |2 2107. 8] FRP was darraged at the

303. 9 1808213()73&14 portl on of the inS( && Cl;a é‘
he_riyet 75 Jog% 584053 A& “t?lgé pl the
rom t e re% shcvvhia “Tapl e BOTaRefe hes insprion
f {he[test, ‘speciign was the br eakagbolefortRPriseid not
he breakag% 1od‘f theftitaniumrivet itself, wherein
he.tensile %%réength of an FRP applied to

\Nt i corrosit/ constriuction was 80 to] 100 NNmm®2. In
addi tion, the average value of the tensile strength
was extrenely high, that is, 1800 N or nore. It was
found that an anticorrosive |ayer was strongly 10
protected by a protective |ayer when fixing with
dPO?Hl rivets in the anticorrosive structure of the

presents ENVEM 98- the results shown in Table 2, the damaged state of the test

specimen was the breakage of FRP and not the breakage of the titanium rivet itself,

=D~ Q)

A) ~+ =~ ™ =~ LTSS

wherein the tensile strength of an FRP applied to anticorrosive construction was 80 to
100 N/mm?, In addition, the average value of the tensile strength was extremely high,
that is, 1800 N or more. It was found that an anticorrosive layer was strongly
protected by a protective layer when fixing with plural rivets in the anticorrosive

structure of the present invention.

[0054]
[Example 2]

For a rivet made of titanium (the ratio of breaking load between the rivet body
and the mandrel, rivet body: mandrel = 1: 1.6) composed of a rivet body made of
titanium class 2 (breaking load: 4,050 N) and a mandrel made of titanium class 3
(breaking load: 6,570 N) as a rivet, the durability was examined as follows. The

results are shown in Fig. 9.

[0055]
Durability Test:
The durability of a rivet was examined by performing a polarization test of the

rivet in the natural seawater. The potential was set at a value potential (2.0 V vs. SSE)
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[0054] [Exanple 2] For a rivet made of titanium(the
rati o of breaking | oad between the rivet body 1s and
the mandrel, rivet body: mandrel = 1. 1.6) conposed of
a rivet body made of titaniub§class 2 (breaking | oad:
4,050 N) and a mandrel nade of titaniumclass 3
(breaking load: 6,570 N) as a rivet, the durability

vvaa BXBigh#etha@Shé @;Iaiu@a/rs otFhRI if eeabiter &Rt Hoawn -1 v vs. SSE,

055 it Thedrabrlrt
iy &gs‘?e‘lé ﬁgﬁéan%ymﬁérlf%@ Eqrn@)paowrts %Oafirsent%teg%sure the
Qurfehe (cuktente Berisiy ) B@rmgathér@énoﬂe@ﬁ\@tﬂ@dn th_Ehsﬁat@Q)tf Qné irAkt after the
was set at a val ue trgntl a)é é 0 V vs. SSE) 18 that
TRCATPISHISRL VR dn o BF Hisuliveldhe palerizatioadeshaicshown In Fig. 9.
(rivet body: -0.3 Vvs. SSE, nmandrel: -0.1 V vs. SSE)
and mai ntai ned for approximtely 30 days to neasure
t[hesejcurr ent (current density) during the period, and
er the surene

then the state e rive
exam rieyShoOPRein, %8r tget ﬁﬁ%W%rlgr.%rrt rr“fcéémrﬁ@tely after the
S;bﬂmg dfr’thsFEGtenﬁaI %t[tﬁ@?ﬁﬂrexﬁ&v@ﬁ%e iah aﬁbrf@?&ate{lﬂﬁlofuﬂ €4 current
curre va after

?ﬁwf TXfgRa 5@'5@& %@Fm? %EP%@mNﬁéQa@ewe observed
dy eppfaRd B?é eh ﬁhé—@uxﬁc@a)fcthé Rt befdeNand M@ the test. Further, the

r oxi t 330, mNFa) after 6 to 10 houra 'éks)
eﬁgrr&e@ wodaireal (Y nayaies dvasyaeaswred handsthepraguts were
Qfon'IpEQdFWMﬁﬁw igfopstR alonitu b ft €10 tfcb}ethé @ﬁlbunt%mﬁdagratedtcn&em The
ﬁg change in the cqgce tratlf %@ I n_seawat er was

P ERerei eV ibs ubs & rottelt srm%r@ar thiet therepwas no problem

tvhﬂo ried icoabsivalre@stoice GvBchf BRI mbobie impRmt iaf vibwt @Q'ﬂﬂi @hg-term
rrent. The difference agreed quite well. As

Qy it becane clear that there was no problem
Wi th the corrosion resistance which is nost inportant
in view of the long-term durability. 1s [INDUSTRI AL
ARPRUSARIAL PHPLICABHN/TI'YAccording to the corrosion
qﬁggﬁ ctive covering structure for a steel structure of
resent invention, corrosion preventive covering
havi ng\debglingatotthe ostr@sdroprotective covering structure for a steel structure of

the present invention, corrosion preventive covering having high anticorrosion
properties is performed for a steel structure installed under a corrosive environment
such as the ocean and rivers with good construction performance, and an increase in the

construction cost may also be suppressed.

[0058]
The corrosion protective covering structure for a steel structure of the present
invention is suitably used for the corrosion preventive covering of a steel pipe pile

constructed under a corrosive environment such as the ocean and rivers.
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properties is perfornmed for a steel structure
install ed under a corrosive environnment 20 such as the
ocean and rivers with good construction perfornmance,
and an increase in the constf8éction cost may al so be
suppressed. [0058] The corrosion protective covering
structure for a steel structure of the present
invention is suitably used ¢paIMSe corrosion
preventive covering of a steel pipe pile 25
constructed under a corrosive environnment such as the
ocean and rivers. 19 CLAIMS 1. A corrosion protective

cover i AGosbEibs tphstecthver creSh @ BlrudtineUst U Sec] GRURGIS kBSprising an
an antlco%r05|ve | ayer fornmed on the surface of an

ADUEPIORYV s RRg) fospedeR theesuitage af apeisting stepl e tupmardng covering
Aaproheak |a\()@otleéb(x%ﬁa)%ﬂ gmf %‘%&j of thel e R Sh O REb B Layer,

anti cogr oSl ve a er, rot ective | ayer bei ng
fi xed B% PiHectiyat! @J{ea@e@ﬂfg féw@ eththecitides pl el aagwémwvealayel by a

fﬂﬁ#hmﬂ@ﬁ?aﬁ&n%nib&ﬁ@hﬂﬂﬂQ&%ed netal, and the rivet

having a rivet body and a mandrel, mhereln the ratio

of t héhpFiagkharing ¢ sixet badytand & mpadreh gdirain thehiatio of the breaking
bipgpkf e nv@ﬁ%d‘i’ffto ttl'ﬂ?br@ﬁﬁﬁié RJadfo'fltﬂeSmﬁrnﬁelffmzs tg@’fd?%Wéng ratio, rivet
ratio, rivet body: mandrel =

Todyopridseioh: bldPed i ve covering structure for a

steel structure according to claiml1, wherein the

rivet body is made of titaniumof JIS class 1 to JIS

cl.ass Theadtfirdsioa prﬁﬁﬁﬂi@bodeﬂn?’%@ﬁct@f‘e fdrt@%élr@tﬁlfcm}é Sccording to
class 2 to JIS s.4 or atitaniumalloy of JIS

SR SYsreinthoriet Boy g Prigtuagniof Sl tﬁdIS class 3 and the
Sharded] 4§ R1allOb1 RabluBLbf BE LlA6d UELIBEIRE dihd thshiuth 116} 8F S class
1 or 2, wherein the rivet is a self-plugging type

% nd rivet. 4. The corrosion protective covering

structure for a steel structure according to any of

clainms | to 3, wherein the anticorrosive |ayer is

Gonposidd amﬁro@me pwteﬁﬂi)&ree(:dueﬂdg satictudnfor GOkte@SdtiiCture according to

terlal e edf tro sed
SOy ogﬁ’\? &rF 1IS asg B H@Y?“g@f"ﬁ Hated resin, a
ur et hane resin-based resin, a silicone resin-based

resin, a 20 urethane-based f oam and a
ol yetlhylcenesibiapetbclivanvvebing Fiectoorfbos steel spuatiecictarding to any

tar f.0 r. ure aceordin
%‘i’\éﬁaﬁhgg t? 3, Uv%%r%'irfthe Z[a\rrrtl %&rsgxfenlaﬁ r eﬁil% pase Io\% Sng 39%}01'? Emds of
@hﬁmweomamnﬂhtaﬂqctqdl asmi aspectmlatumubased anficorrosive material, an
epoxy resin-based resin, a urethane resin-based resin, a silicone resin-based resin, a

urethane-based foam and a polyethylene-based foam.

5. The corrosion protective covering structure for a steel structure according to any
of claims 1 to 4, wherein the protective layer is composed of a metal, plastics or

fiber-reinforced plastics.

6. The corrosion protective covering structure for a steel structure according to any
of claims 1 to 5, wherein the protective layer is provided with a deformation prevention

means so as to maintain the spacing with the steel structure.
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fiber-reinforced plastics. 6. The corrosion protective
covering structure for a steel structure according to
any 25 of claims | to 5, wherein the protective |ayer
is provided with a defornmati oA%preventi on neans so as
to maintain the spacing with the steel structure. 20
7. The corrosion protective covering structure for a

st.eel Bl catasicd poeRrlidk BEvdridg Ghdium Gor M%Elehtﬁlcftﬁ@ according to
d forga %on qﬁevgﬁtlon neans is a rivet or bo whi ch

i s el 1aE" GRALFLTRYBEIGR 1hepBs IS HY et bﬁ?‘d&’hl&}ﬁ@ inserted
ttbrdugb thengoretiaflagdreo proatieeid he idsat theBrotkhdve layer.
corrosion protective covering structure for a stee

structure accordlng to s claim®6, wherein the

for [ vention neans a pratrude ortion
%I chnflﬁ}se gorr egr%1 Fe)(f RO ARCL: S?‘?ch?lﬁee?%r%tgtgglt ﬁ%tqrg@é?ordmg to
Sﬂmatsét whment thﬂdk:f(bmlahhﬁ prév@htden ofeabd & a pretheicH |pb@tlon which is
1%%%an ron] cor@ §1pro ective coverln% structur

forea gtpegl S‘flr ﬁrpéo EeGST Yy St *Salfy Progude | tg; 1P31fj% of the
&rotbetiteHeyerconpri sing a cover for covering a fixation
portion of the 10 protective |ayer.

9. The corrosion protective covering structure for a steel structure according to any

of claims 1 to 8, further comprising a cover for covering a fixation portion of the
protective layer.



