;e3e| pF26hT_qJ. T , SPECI FI CATI ON METHOD FOR PREDI CTI NG AMOUNT OF
C¢RRCSECN OF ATMOSPHERI C CORROSI ON RESI STANT STEEL Technical Field The

present invention relates to a nethod for predicting a ﬂwmmmMWMOrrosion
of an.atnospheric corrosion resistant steel, which is memm surface
treatment such as rust stabilization treatnment, painting ora@lsating, and
mai nt enance managenment such as inspection, repair or cleaning as required,
and a nmethod for selecting a st@BECIHEHECAEIMN ch the af orenenti oned net hod

is applied. Background Art Atnospheric corrosion resistant steels have been
applied to many actual structures including bridges because of its unique

property of preventing rust r T d '
intﬂai?te?ancgpﬁﬁﬁﬁae_ l %%gﬁgcﬁéiggt2$k§@§@$Oggﬂﬁaﬁ?§%§x§$géﬁ ﬁa[:rrgflon
Wi its function ; bl
sonetinmes arises md%héﬁg%séﬁgﬁcﬁ%%F%sé%ﬁs?égﬁrsté;ﬁ?g%t a(@alelorios =
carelessly used in coastal regions and the |ike where there is a |ot of

airborne salt. In recent years, in inland regions as well, local formation
of abnorpalnhusts dueita 4 he spraying of thawing salt is sonetines found.
1 r 1 l

The present invention relates to a method for
predicting an amount of corrosion of an atmospheric
corrosion resistant steel, which is subjected to
surface treatment such as rust stabilization
treatment, painting or plating, and maintenance
management such as inspection, repair or cleaning as
required, and a method for selecting a steel type to

which the aforementioned method is applied.

Background Art

Atmospheric corrosion resistant steels have been
applied to many actual structures iﬁcluding bridges
because of its unique property of preventing rust by
rust. There are many cases where a reduction in
maintenance management costs is attained by using
this steel material with its functions utilized to
the full. On the other hand, a problem sometimes
arises when the atmospheric corrosion resistant steel
is carelessly used in coastal-regions and the like
where there is a lot of airborne salt. 1In recent
years, in inland regions as well, local formation of

abnormal rust due to the spraying of thawing salt is

1 e
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sometimes found.



As is:represented by the m ni mum nai nt enance bridge concept proposed by the
Nhnistﬁy of Land, Infrastructure and Transport, future structures including
bri dges are requested to enpl oy atnospheric corrosion resistant steels,
surface treatnent technol ogy, structural design nethods, and the |ike which
can be actually used reliably for a very long period while achieving a v
frurt her reduction in maintenance and managenent costs. Therefore, as a form
of 21st cent drsy iypeenreasntrd UP¥ WILhMARIIREN nBadit 4R EEShs

cost-conpetitiveness wth Asian countries . our__country .as whol e, rust
sci encebﬂweaﬁd’%%PFc&W%oﬁé&#bYo{]?f‘edggjeilbﬁw P& a{'taae%gfo t he

2t ToSpNGrL £ COLTORL o0 Lo Al 3{85h 6apanl £, 0L ek ek LEC M ni mum are

greatly i STbackgfoundd,” T h the Japan Soci ety of

Cor rosi qn Engiuser 1995 Ua% RUSL 5ol £0ES 0 kEBOR M 6D sitnos bs st

centurylfﬁ?ras ure s organi zed for four years from 1997. Many

speci al it s, g8ty Astiicald i diszeissed ther coneentr @b thstrabl e rust”
her et of ore very confused as basic understanding to use atnospheric

COrrosi @k ¢ REbIIAY, Skeal sc e Iseteselgn andthaldd y. aAsl ahesdlitke t he
foll ow ng suggestion is issued as the opinion of the Society in the 132nd
Cor r osi Gfh £88i reat i bg Synposildy sppadorsdl bybilye Japad IRF Bt § 98I Cor r osi on
Engi neeri ng held on June 25, 2001 (Japan Society of Corrosion Engi neering,
Rust Scimmcioorkshdp: aRef be¥ACE nat Enirdi ke For HEC1390d drrosion - 2

,, Y i a Engineering S¥ggosiun1"New Develqgnentqﬂg Rust Scien%e to Realize
2661) ;

M ni numihei REeRaReeBRNdy N ERRGERe Nt £OI e 25 OIS Rugt

n whi B O robPon U EORge T BHRcd e PE Ut RE That “Phe secular
From an TEhhAEHT Ao S bugsr BE L 0T year Por T Lae e rir g o
Asian countries as our country as a whole, rust
sciencé study and application technology development
related to the atmospheric corrosion resistant steel
capable of realizing LCC minimum are greatly expected.
Against this background, in the Japan Society of
Corrosion Engineering, the Rust Science Workshop
which supports 21st century infrastructure was
organized for four years from 1997. Many specialists
enthusiastically discussed the concept of “stable
rust” heretofore very confused as basic understanding
to use atmospheric corrosion resistant steels more
securely and safely.
As a result, the following suggestion is issued
as the opinion of the Society in the 132nd Corrosion
Engineering Symposium sponsored by the Japan Society
of Corrosion Engineering held on June 25, 2001 (Japan
' Society of Corrosion Engineering, Rust Science

Workshop: Reference materials for the 132nd Corrosion

-2 -



\As provisional interpretation: the stable rust is rust fornmed when rust on

t he atnospheric corrosion resistant steel is "stabilized". However,

al t hough the aforenmentioned state is defined as "rust stabilization", since

the termof stable rust has a strong physical inmage, it is desirable to

wi thhold the scientific use of this term As an alternative material term

the termof protective rust is used for rust having a high protective

f unct i orEn Rusk enhieng” Styalp dsied! T Newhdrexce bepran t nofh&tU st t hough a

sufficient period (five years or nore) has el apsed, the rust does not grow

thick (exckphce caeeRmeckbzer ddasimprmeaot R REBE TGRt BAAEI®ft). It is

needl ess to say that the_ npst essegéiﬁl nmessage in this suggestion is the

defi ni t i ©PN6RPY Ust PSrab] PP eatiom" 2 8P 1'hve at nospheri c corrosion resistant

steel. Namely, when the industri.al Jmterial c LG rosi on

resi stant steeRUSd (ZBPH 1%F§%P&nLﬁg,tﬁ%gé%%ﬁ%ﬁﬁ%%%gg 'af?%é?%

stamI|zag|ogégﬁﬁgéeé%ymhggggealggggguiﬁlthgwagwé/é%rgggfo§ r

structure ﬁ%lng thi S material can exist stably over a long period is

recogni zgd.angyy as -a i GP8r tQPj ekt v&k teeephdthanhet Rescwaairous arguments

about what the matter called stable rust is. Mreover, the devel opnent of

t he techgak@ay; ©fapriedi cbEngHdel aaaurad vt ¢d nayoeap acfi topr o6siaon of t he

at mospheric corrosion resistant steel over a long period of tine is

suggest edtas coner of itshei medigriinpoceartt frems am emgénicd r sBPect i on,

structural design, and mai ntenance/ managenent. Conventionally, anong

met hods ¥éewmedntt i(fy @h aevinedat 6F cbfFEsidch AnB&RP P LA -at nospheri ¢

corrosion resistant steel over a |ong period of tinme i are nerally
AR

performed, th8se RECHLFEARALof NHeh ¥BF Rt BANéx fdsur € 068% a period
of approxi mately ten years in a_construction si r, _un tospheri c

envi r onnENSH %%ﬁmqqcmee&IﬁW%F 98tqﬂgeagp%%éﬁ8%ﬁ§u{§gfgégﬁﬁe,finding
a value A and a_valu y . fitd] S ar c -a sh&R | 0SS

obt ai ned FiF? Jt%\?%n%ersleto%e?o laé r e% gtgibgnla][eggépr'es??gg%ggr('arrggﬁt of&cor rosi on)

- AX (e?gﬁl?uz%?oﬁ%ﬁdé}?%?on@}ﬁ sakew af & nged iG0s 4 0gison H@s8 over any given
|l ong period of tinme wth these values (for exanple, Public Wrks Research

I nstitutgwqfpihe Muishry ofifesstthicttonm the Kozadild ubstldpan a
Associ ation of Steel Bridge Construction: Collaborative Research Report on
Appl i cat isan o g Apiiyspherilc iooagesi drt riesi stentrabdel 1o BAtdAdee1leXI 1), p20,
vareh. 1%%2'scientific use of this term. As an alternative
material term, the term of protective rust is used
for rust having a high protective function.

Rust when “stabilized” is characterized in that
although a sufficient period (five years or more) has
elapsed, the rust does not grow thick (except a case
where traces of exfoliated rust are left).

It is needless to say that the most essential
message in this suggestion is the definition of “rust
stabilization” of the atmospheric corrosion resistant
steel. Namely, when the industrial material called
an atmospheric corrosion resistant steel is used for

a structure, the realization of “a rust stabilization

state” in which the load carrying capacity of the

-3 -



.+ 4 .+ However, in this predicting nmethod, the exposure test in actual
at,nospheri c environnent over a period of approximately ten years is
necessary to obtain constant terms, the value A and the value B, and funds,
| abor, and tine are needed before a judgnent is nade. Hence, a problemthat
t he market conpetitiveness of a technical business nmethod adopted at
present of the atnospheric corrosion resistant steel is weaker than that of
concr et e tstuathueesishd gt Hen 1 skdatt Ehadofftt eSHiltt t ik 2R bspREN A
corrosion. resistant steel is indicated. As for Elll;l ow_concer n%gg,é' udgment
",

on the &®F19 cRBILILQAY &F tIRCATRASHHEr R rd DsPolt TERF L ST &E f1 ows
h h i Fig. 1 Fig. 4 di i

a 0- op&PAEEPE060 3B 8 EIRF 58261 ShE s ate e PP RE NSy R or o

whi ch tribute t . QS| i irt t

o Ch LRI o L ATBUIL 9, 018 0Bt urogh env Fonment e

_ no quantitative criterion for judging the
propri ety of | U@t t 8o 68l e t ¥REHiPo PB B3PI £ ef rasedt e priedi ct ed

corrosion anou%?lln an agaptlve environment is proposed or disclosed.

Namel y, thesaufilansd anadiphc ebirecid ¥eosdldi i ofs tos atdengpletdrc a nore
guantitative judgnment method based on the predicted corrosion anount.

Nbr eovergo £ hesa drl one shamea atpreaid ein bivatr t e lamounpeofi il lr toele and

t he annual wetness time which are inportant paraneters for the prediction
of the ciosresiggre snednta sarenpoto tonBed@adt at Mppirtang 1temg 4n| j f | |p
the conventional nethod for predicti n% | ongt erm corrosiﬂon/ wear of the

at nosphea te&dirloss B ecdst @R antS B REL N XS 6P 9bst 28&t a in the
construction site or exposure test data in an atnospheric environnent

sim | ar Ry PRENANSE/ BETdFCTSE are i ndi spensable, and to obtain the data,

hi gh f _test/ (MYA] : t | i nted
At mosphor i o o PBETON- ¢ Be it 2Ry EFRE (PP RESyRE ARE e "
J14E64" 1 d£868

country | Shghe e geuRh of t@bshataeisalt is 0.05 ndd
or |ess %ég&hﬁ s a %r evity co¢r%eﬁ(l)v1l:I rrg/uderI day), but intggf)rre cases,

abnor mal i & ¥ .dQeS, N0t QCCHE 2 h@ tdee aLMISPHEr BC 1601 ¢ OPleani s @S bt antmst eel
even under the environnental condition of an airborne salt anobunt of 0.05

nmdd or nprechlheref aemet htily aper Sormadses hshes elign aoppethed t9fto reduce
t he mai ntenance cost is m ssed because the applicability is judged only
Wth a spagiferimiey. afurekpororee oSt t ABCEt FosPRELIAD cB®Fr osi on resi st ant
steel is used beyond the limt of application w thout sufficient prediction
of corro8PBX/AMkkRabedd i BED Mﬁ%Fél%ﬂw%rﬁﬁp%ﬁﬁ?ﬁg%ﬂPOE&GFSFEWHch causes

aas00T at RBASG) BEROHER OF EniT GRRERST ™ EaRd NS CePh r Dt S abi FCzatf on
"t 1o oarBorta o EnE i P AR G S R ar Rha e & Cbry oL ran T obi atant |
steel entails hioB JpkeiaRd Ay 0B sdrular change of a corrosion

loss obtained in this period to a relational

expression of (amount of corrosion) = A X (exposure

period)?®, and calculating a corrosion loss over any

given long period of time with these values (for

example, Public Works Research Institute of the

Ministry of Construction, the Kozai Club, Japan

Association of Steel Bridge Construction:

Collaborative Research Report on Application of

" Atmospheric corrosion resistant steel to Bridges

(XI1), p20, March, 1992).



returns. Summary of the Invention In view of the aforenentioned actual
situation, the inventor et al. of the present application realize that the
devel opnent of technology for judging the applicability of an atnospheric
corrosion resistant steel at |ow cost, speedily, and with high precision is
i ndi spensabl e, and have struggled to develop a nethod for predicting a
l-ong-term corrosion | oss of an atnospheric corrosion resistant steel by

cal cul ati on hasedver weabhéh idat presiirdoine i thadourfthdaXP AU Sul f ur

oxi de anount data in the vicinity of a construction site. An obﬂeg% of the
present ﬁm&énﬁmnﬁ¢§uad[ﬁtmpé@ﬁfﬁ%@h@@W%ﬁOBN&ﬂ%t?ﬁﬁﬁﬂﬁaﬂﬁﬁh f
corrosion_of an atpnospheric corrosion resistant steelt%agﬁp g-gf sol vi ng

the af orefreAPPERH BRSS Bhst 6P P T SarttSs B adyi hg - the att’)plll cability of
t he at nospheric corrosion resi st,ee]  at w eedhhy, and with
hi gh préE$§F5ﬁF”%S£3rFE§uY%E§f%%gg%%s |3”F2p55%i659§%3d?§s ?%Bgrder to

sol ve thteu%&%re”f%é%edar%o?'i  abbe idWeBkoL Bt o Bk, 20f5 hlgmprasent
appl i cation arranged d natural phenonenon called the rust” stabilization of

an at WDSPQefniajqél,Of rAsinde I egl Phradth 1 8ealha €0BSlY Ued edea cal cul ation

t echnol ogy phil osophy of predicting a | ong-term corrosion/wear anmount, and
t hought ©fnmphe: ol yewdds asgect st e Shali ca tabausliate 9a tedhmotogy

phi | osophy can be enbodied in the formof software. A nethod for predicting
an anounjdebtend r asi prefean athospherittnesphesioh FOFIEIARE st eel
according to the present invention is characterized by conprising the step
of cal cutasiirst anpr edice bdisowaakes dhramnt thrtk h‘éfaF%‘bggFlec corrosi on

resi stant steel using extrinsic, corrosion informtion,.inc i ng weat her
obser vat B &% Ut &r e 8n ad'h’i‘)uﬁf‘eoflla“?béf?ld‘ec aFf’,mpa%tdeané:rPDuJ%Bgof sul fur oxide

ina planned | qeation ot use wherg e ol wosphes | o cors asien egi stan

st eel corrosion 1 nftornati on on conponents of

the atmospheric corrogi on resigtan 54 6¢ - YhbhRedt ebgcleni ¢ calculator. A

system for pr63|€$lng a corrosi on anount

| applicability of the atmospheric corrosion resistant
steel, flows such as shown in Fig. 1 to Fig. 4 are
disclosed in Japanese Patent Laid-open No. 2000-1816
and so on. However, in each flow, only factors which
contribute to the amount of corrosion in the usage
environment are substantially arranged, and no
quantitative criterion for judging the propriety of
use of a steel type to be applied based on a
predicted corrosion amount in an adaptive environment
is proposed or disclosed. Namely, these flows are
not effective solutions for a demand for a more
quantitative judgment method based on the predicted
corrosion amount. Moreover, these flows have a
problem that the amount of sulfur oxide and the
annual wetness time which are important parameters

for the prediction of the corrosion amount are not

considered at all.



.according to the present invention is characterized by conprising: an input
means for inputting information; a conputing means for calculating a

predi cted corrosi on anount of an atnospheric corrosion resistant steel wth
extrinsic corrosion information including weather observation data, an
amount of airborne salt, and an anount of sulfur oxide in a planned
l-ocation for use where the atnospheric corrosion resjstant steel is to be
used, and i ntlm nshe corVEndr Amabr Mt RAdod TonpBREKST BP9t He AP rospher i ¢
corrosion resistant steel which are inputted &romthe inoué. ngans; and an
out put eI £OX XS PANYIWRE B PdsdtReof WHSRAFI U At F8X 1R the conputi ng
nmeans. The at nospherjc corrosiaon resi gtast égggl Sybiect _ 9 _ to the
present GSREALART | FEFPTdes B*RS10F I 67 “at noSpheric corrosion resisting

steel for welded ,structure ( : ) Lpul by pJ1an G 3114 and a
super at%%f)hgﬁlicct%égr c?;il%% rg)és%??lgw?oﬁ ISEe%Iggt ?ealﬁg?synbolz SPA-H, SPA-C)

stipul ated, BY oHeS G-3125, 1 BB mAHDSHAN 10a £0ELOSI 108 £esist ant tsteel subj ect
to the presenlp Invention also includes an atnospheric corrosion resistant
steel cayt@kniaek apREAEp@H ehy 113, maasdtod dbtainm ehanplatadi dcieked in
Japanese Patent Laid-open No. Hei 5-51668, Japanese Patent Lai d-open No.
Hei 7-20Q72388nskapanese Rat fanalay sli eperr doneksie - 242993 hgdpanese Pat ent
Lai d-open No. Hei 8-134587, Japanese Patent Laid-open No, Hei 11-71632,
Japaneser ®gtf.ems LahdrepennNe indetd 1atmosghe rafy S8R S HRB at nospheric
corrosion resistant steel subject tg the present. invention_also includes a
coast al /seasisde nt medFrek § ca&S r'v8een fki §P§ﬁf RT&E9%Ont i iy M, cu.

Ti, C, and so on, which has been recent] V. ped. at her

obser vat$ R Fdt% ?gedét’d“bgteé:\bnte?i Bﬁg&b%%%/viglﬁlgee%v\ga ﬂéer -I;Q(g‘rll itid(ﬁ)fls under
whi ch the, at nospheri g .cor o3 r esigst ant | (h8gexprosgdp laFi exanpl e,
t he vveat"f‘uéfctb@nrsrg?vgtaﬁotn Jdét?'iq#élﬁgéis at %étg%ea(nmgﬁnual wet rfesslt?me TOW
(h), an al t re gt ~Ch SSmanesdespaabm aiemapdedy W
(rdsec.)?gglr%d %%m@ ."%@%ﬁ%ﬂm ol% ai rborne salt eis a val ue obtained by a

met hod bgsed afue Brid9d tor HrasHrtimigsphe raround rafo ssikan salets pat andl es
stipul ated by Reference - 9 3 of JIS Z 2381 (General requirenents for
out si de gxpesureveastumeelmod)he Mong ispeinginda } yeonidist ioga®de #Rich is
dried well after thoroughly |leaching out salt by pure water is folded in
two and &iitrterirhat ¢ 20l wosdemFE af W +hd aRdhs? BeM@itfensi %ﬁeorfe 86tm X 100

mm Then, the gauze is exposed vertically for one manth |
wel | - venthledi®da pRace®MBi E1F 5%° n8 &G eﬁf\gl fp&?)ﬁgélautr@t Fg ?rael%?ctgaken of f

after the exposure, and analyzed.to find th Cl . The val ue
obt ai nedtBy SPpFBSGTHRY Ehe ca%%ﬁnf‘sofmﬁ\%%ﬁcﬁ %{g%#%/ ggn% day (brevity code:

nmdd) 'is the . 10f . gi rhor It oDyt RS 19C8asiiHg 1 at tiepdéRn needs to
be paid fagpclgirzz\gérgéi%’nt ntl% tjr}gdgggun% 0 adlhesi on oﬁ{%ne side. This data is

widely uged-a5e aldrWiexyhRd] cahkng tigys pualt sal torxr eobbai nessintant

at nospheric environnent such as a construction site and at what speed the
salt adhgresel0ia sisedt Weeyondt hdrd | kemitheo Brepptl bEasdldrurvdkih@dit s a
val ue obtained by a nmethod based on a method for neasuring the_anmount of
sul fur owiukf stiputat pdeldyi Fef enemde Qo8 ol R/ VAL (BERAG OFequi r enent s
for outside exposure test nethod). Mre specifical lj%,/\f fi rstSeg cyl i nder
made of PastialoaRmermade CORIRN P ga tdat ¥R I PhCR Y23 di oxi de
paste is put, is excﬁ)osed verti cale]I%pfor ogne nonth in a dedicated shelter.

After thanSPBEGTEdt REPAAT hEdr T8REY out and anal yzed. The val ue
T 15 the anbnfSGrRUPEGr TRAHE, TR st 130a T s b aal v (oeq ae an i ndex -
10 corrosivity of environmental conditions with rust
stabilization performance of the atmospheric
corrosion resistant steel exists, and hence it is

" said that the application of the atmospheric

corrosion resistant steel entails high risks and high

- 6 -



J'ndi cating how much sul fur oxide such as sulfur acid gas is contained in
at,nospheric environnent such as a construction site and at what speed the
sul fur oxide adheres to a structure or the like. It should be noted that
measur enent val ues correlated with these val ues can be found by nethods
other than JIS Z 2381, such as an I SO nethod and a direct neasurenent

met hod of attached salt. If the nmeasurenent nethods are different, val ues
al so diftervagrording to a difference between their capture rates, but it
goes wi thout saying that if the values are converted into an airborne salt
amount and a sul fur oxi de anpbunt based on the aforenmentioned JI S nethod,
the values can be applied to the nmethod for predicting the anmount of
corrosi ofuamame afnidihel ¥ EHr+@8i on resistant steel of the present

i nvention. The aforenentigned t hod for .predicti e : corrosion
of the atrmosph®ri'c e¥r Pdsitdh®r 840 HRT "5 Ed g%c%é% |%g Pg tﬁe ﬁ?%éent

i nventiop, can be_very effective r.f i ulation with a
conputerggﬁcﬁrh‘éegﬁt%ﬁl %]fl;] %hle' u%%e??ﬁgn%%gggﬁm%Fggr%@%lﬁgr efore, as for
the di strifylion Lhefieofnel lad:se 8BBRRAME Sbe ke dRKS 1y fobm of a comput er
readabl e"record nedium 1 ncluding the case of downl oa romthe nmediumvia
an el ect 55@W@m@té$?1|iid@o§y@hyaw henl niafaeph ek Tompatraro s tadabl e
record nedi um according to the present invention is characterized by having
a programetdies egnt Whies eiln atthel pwogrcam caspessdilyll and cwipdt erigh
calculate a predicted corrosion amount with extrinsic information including
weat her phrssriaibon idat apddrs pemanb e, appFortrevealstt ry®dlesd ddunt of

sul fur oxide in a planned |ocation for use where an at nospheric corrosion
resistanﬁ&ﬁ%kppiét%ﬁb@oﬁuiﬂraﬁﬁqq&?Fﬁ§%:%ofPB&é%FFWfSﬂﬁﬁ?ﬁﬁo&q
conponent s of the atnngﬁheric COrraosion resistanti%tggAt if the

met hod off &% pfeddhtd Qé”rﬂr?%ﬁlgar?oo%rﬂﬁllolrﬁeﬁegi ply ang%g:eg%(raﬁyent! y by
bust ness Gt atase Basethiof NEHRIES' HYVL PRIEHAFRE, sl D oM

busi ness S or selecting a steel type
according f Q¢ data, and sulfur oxide amount data in the

vicinity of a construction site.

An object of the present invention is to provide
a method for predicting an amount of corrosion of an
atmospheric corrosion resistant steel capable of
solving the aforementioned problems of prior arts and
judging the applicability of the atmospheric
corrosion resistant steel at low cost, speedily, and
with high precision.

As a result of earnestly répeating studies in
order to solve the aforementioned problems, the
inventor et al. of the present application arranged a
natural phenomenon called the rust stabilization of
an atmospheric corrosion resistant steel, constructed
a calculation technology philosophy of predicting a
long-term corrosion/wear amount, and thought of the

following aspects. Such a calculation technology



.the present invention is characterized by conprising the steps of:

calcul ating a predicted corrosion anount of each of atnospheric corrosion
rresistant steels with extrinsic corrosion informtion including weather
observation data, an anpunt of airborne salt, and an anount of sulfur oxide
in a planned | ocation for use where the atnospheric corrosion resistant
steel is to be used, and intrinsic corrosion information on conponents of
one or L bbamonechypod of embrusphdr iie ddre ofiogin resi ShtWaEEel pl anned
to be used, by an electronic calculator; and conparing the predicte%
corrosi on amiinteahdd flesi grr 9di AitddI Pl @NcFRAVSREn SRE 5GP 2 BeSign 1ife

period by the electronic calculator. A systemfor_select]j : type of
the presentatmeaERher1lics TPERFISHIST zé&sﬁys%%%r iSShY:! §§$gi§l%tgee¢%put

means for inputting information; a_ conput.i f 1y a

pr edi ctéﬂ“%oPF@sﬁ%‘gtaWﬁn f°&ach of artrfil)é;% g?"??%o??o?%ﬁiékgtgilg%nt
steels with extrinsi.c _cor I | of gr i i b pg owkiad heamehset vat i on
dat a, a\xl’é‘ﬁoﬁ e%fogi rcbaglr#l‘giégl r%é1a%d?;g:tné(g?785%? géfjésulfur oxide in a

pl anned | pcation, £ Q6 siee BT & d PEo 8L MRS PREBHE G tent t OSitane T emisstrant steel is
to be used, "and 1ntrinsic corrosion information on conponents of one or

mor & thaé‘ﬁ@?%ﬁé@@ eb it sospherisf 6ematsion resi stdnngstwes tpleghned to be
~used which are inputted fromthe input neans; a conparing nmeans_for

conpar i ngpthewxedoat eth €8 r @i onmanmmuinto ind ixkdesngn B ssis} e2Borr osi on
anount in a design life period; and an output neans for, outputting a result
of the campamtsoafbyulhtucompdrdegimeanselanmiadt laediot®fo %i‘ﬁggi ni ng
and managi ng a steel structure according,to the present i tion |

char act evhee® byheo s RE & sF@ﬁsr%‘?J:OPi ﬁo?%gsgﬁrg:ct%g%l%yq rrlegsltt:i?ed

first-year corrosion anmpunt ,froman actual uld, of a
corrosi oRel 8L ¢n éﬁv{ag’r{}&ﬁ’ﬂbﬁ}Sdcgfr]}a%géggﬁgll%gggﬁﬁtu{rgﬁngﬂne of an

at nospheric _corrosion resist PlcacYFOsion | Pssiist sy gi ven
peri od o‘Foﬁ‘RPer??P%gl Oeépgé%r?{%%gﬁleor a horizontal exposure menber which

I s made gftet al,7esphesi ¢ 164 ¢ PShaMt resisiantskeel and attached to the
actual structufre; "predicting a corrosion anount of the atnospheric
corrosion resipstans ¢ sheed o Wi bl s €t ety ani cozaldccad anoampent- 13 t he
actual |y neasured first-year corrosion anount as A~ or AH by the nethod
accor di ng deb £l 2@ % o ant edgt ee gemitngl BveRitit@haice ThaagEFELBEM cy based
on the predicted corrosion anobunt of the atnospheric corrosion resistant
steel . Absecoodpretdiongt o el PPt T2 BEd TRAadPRF G- P8l structure
according to the present inventiqgn is characterize i sing the steps
of 1 fi ndilmf @rmadtiRm f y 2mSRUPBE 1M T TGOS ©Bfr gs?idlo(gé{%rgr&r}ﬁ{éf%om an act ual

measurenment result of a corrosi [ Y&y PeEQdE of an actual
structuré”?ﬁ‘a@lécéiﬁ%ncafﬁl?ssp%%?i g%cgol%)!??)siogna%%s?stantlpgt eel or a corrosion

[oss in any, gyen. perLad AfafeVadER vOUIOSHKE STRIDEE @lopr BoLoTont al

exposure r 'S ma t he atnospheric corrosion resistant steel

and at t aghegl, LR sideo ACH WAl 1 S8 1 et Ufeathalcublasemy &t tonr @ Vaty amdex Z by
t he undernentioned equation (Eq. 6) fromextrinsic corrosion information

i ncl udi ngwahkero Pbsertadiive daila , annahmamt aofo wtt befnes @hFEL and an |
amount of sulfur oxide in a |l ocation where the actual structure is

i nstal | ecyxhde iint rangilarcwedodicore b APSr fe® F ol S6h ERRHSNENEE of the

at mospheric corrosion resistant steel, with an_ el eﬁ;t)r. Qni.c caleylalQr;
estimati ratmosiptEe L §6arc TOF PEIidh BASHAT IR Lt f& S8 hodSherS c> Sorrosi bn

resistant steel fromthe corrosiyvity.index 1§ e i £
cal cul at@?dcéﬁﬁa?%ﬁﬁ%%eC%EﬁS’aﬁJt?/nrréggﬂ?%rangrosr{]-égarcgcngg%gg?l(}rﬁs amount and

the es“r%%gdJgéggbw%¥igOEU¥¥5@i3gp%EsTEEQﬁ@esteel which are
inputted from the input means; and an output means

for outputting a result of the calculation by the

" computing means. |

The atmospheric corrosion resistant steel subject
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< 14.+ ., . , .~ , electronic calculator; correcting the corrosivity index
Z .based on a result of the conparison with the electronic calcul ator;

predi cting a corrosion anmobunt of the atnospheric corrosion resistant steel
based on the corrected corrosivity index Z with the electronic calcul ator;
and determ ni ng a mai ntenance managenent policy based on the predicted
corrosion anount. A system for maintaining and managi ng a steel structure
accor di ngp t bhehe pe sset imventiiom | sncHardes ei 2t byOddfif i si ng: an i nput
means for inputting information; and a conputing neans for eapectively

cal cul atdtigoaptheat 19 peasie 2HOR| &S {844 nchr £ 5&§1°dn ﬂﬁuﬁﬁ&éﬁ a verti cal

exposure nenber and a horizontal exposure nmemer whi e _of ;an

at nosphert BUEEI TR 68 YRS St ant!Pt e Flﬁé’ge%tga & u%fgn%&{rrg?mn%c}esul ts

of corrosion |losses in an iven period of rt1cal S nber and

the hor iazoﬁPBlerex?)Bg‘ﬁlsé)e}}%ﬁggr cr?dg’éog%ot er%??rg\écg]hﬁeéi gocl?r?gs?g%%si st ant

steel whjch are in t f e J , I atg redigded
s%ﬂg’ﬁﬁt‘ o?%ﬁ?’at%ﬁ?ﬁ& .é@@%hl'@@@é iRl §ebald ngy aspr ediké

corrosio heric coOrrosion resistant steel with

extrinsi g j BlQIH@EE BN ddick ydiing veatkher absestald Dnsdatja c antanune  of

ai rborne salt, and an anount of sulfur oxide in a planned |ocation for use
wher e t heratm@spPhenive 0f 60SAs § eShetlarde st ael dtsmbeplhee wsed which is
inputted fromthe input nmeans, intrinsic corrosion informtion on
conponents refo £ henatresipheant coreedi oronesistiag spealoxbeagsilredlvia the
i nput neans, and the respective actually neasured - 15 first-year

corrosi od arme¥s,ofindidetfrni axrgrl eai ttichahes ethnbyedR2pBFPcy based on

the predicted corrosion amount. A method %8r pr vidin% in%ognation on an
at mosphePaé edut r baieir aReNs Nt Bede® attBPEirng IB2PRE Sred&st Y nvention is

cal cul at PG o B8 & S BB g8 B0 arsunt o BF2NE 58 moeonarf ahaarr ofn

n a m)spherlc corr osil on

resi stang st qpl, viLh OYLEONTRI ah dal i pekuding: weddher nBseryalion data,

an anoun bor ne ‘sa an anpbunt of sulfur oxide, and intrinsic

cor r osi 0g _iyy O& gHL i OfL 98n 6QEPWLPES tOf1 4 DE-g@x PReL.i e1eor LasiTnsBesi st ant
steel froma termnal device via an electric communication |line: the user

i nput ting quh & 98BN ©éndatia i debpdimsveatieer Dbsarizai70n aatd, san anount
of airborne salt, and an anount of sulfur oxide in a planned location for
use whereran arhesphsEndspb@riosi oprmss soantr st kekans tdtBelused fromthe
term nal device to the servers the user permtting |

subject to the present invention also includes a

coastal/seasidé atmospheric corrosion resistant steel

containing Mo, Cu. Ti, Cr, and so on, which has been

recently developed.

The weather observation data is data obtained by

observing weather conditions under which the

atmoépheric corrosion resistant steel is exposed.

For example, the weather observation data includes

data on an annual wetness time TOW (h), an annual

mean temperature T (C), an annual mean wind speed W
(m/sec.), and so on.

The amount of airborne salt is a value obtained
by a method based on a method for measuring the

amount of sea salt particles stipulated by Reference

- 9 -



the server to recognize intrinsic corrosion information on conponents of
one or ,nore than one atnospheric corrosion resistant steel planned to be
used fromthe terminal devices the server calculating a predicted corrosion
anount of each of the atnospheric corrosion resistant steels based on the
environnmental data and the intrinsic corrosion information; the server
transmtting the predicted corrosion amount to the term nal device via the
- 16 3eleftJI6 ondBAilcatGeonelriade; r afd tIHRMEBES nbP L dOVWCE Ot put ting the
predi cted corrosion amount. A system for providing j nformati op on an

at nospherdro svreosi ont r 8 th afd 'sté‘é?rﬁcc%?%l?ﬁ L[Cgijtﬁﬁ’pr‘%’slésn invention is
characterized by conprising. a. server, ?hiCh i 'gl ; r froma
t er mi nald e c¥ '%haﬁseld;‘glt?fjcw o]ﬁmﬁ' &&5 ojﬁﬁf)iqﬁ’g?&?% é&a ég% é’?‘ﬁg a

predi cted cor rg;'[ ;glyﬁg}&ﬂrgé nxgét%'} af JOSRNR(A & G QP ORnieSE St aely steel with

envi r onifeht af @ weat hier observation data, an anpunt of

ai rborng salt, ok 30na <Ol iUk f 4h Qi Sled eand ek BiiRET Co £0MIMSI ON

i nformatiion” on conponents of the atnospheric corrosion resistant steel, and
transm tring tgoPLAH Ct ¢ GO I 0ROy ATREN 4 Oc kP dead NiyBalt idewvidg via the
el ectric communication line. A first” business nethod for an atnospheric
COrrosi o f €5y andnsheeln ascearedi Ngvea ttihka pedsantacavermioh is not
characterized by conprising the steps of: a user accessing a server for

cal cul atd hgea tiryedé gped ebr Lositdre amsdm, of 2%¢ratdbEpRdri L cbfosi on
resistant steel with environnental data including weat herfogs r.vation dat a,
an anpurexpb sairdor A8 AR A LFFeE Ant andumd of RSUIFHPUBE RE NAG Sintrinsic

corrosion information on, co nents of the atnmspheri rLQsi esi st ant
steel frbpfavisdry® nQIbtcPe’v‘i“égp%ya aRPECRT e cqglnie?ru%fnga nlc‘gnéfei Irt;]gar;\cjtihe user

i nputting environnental ,data ingcl udi, t her rvag i d anmount
of airboFReN&&i} ; %53%9%5‘1&’7 Pbrﬁ%&%}fv\%?d%m fﬁ?ﬁgxi%e ?ﬁeaaatprﬁgﬁﬁgd

| ocation, Lor, use, pher o ap. al mesphenka cosEasiiom eskytantishedleddsto be
used froMtAe termnal device to the server; the user permitti ng the server
to recogphzed Y4k ARSIt COLRAW L bA Ar®d | @h eoramonpdnent sadhemeodr nore
than one at nospheric corrosion resistant steel planned to be used fromthe
t er mi nal gdeyr®; st e servri scalsubatisngy adplaedicsed @&oF rasi dmdgdunt of
each of the atnospheric corrosion resistant steels based on the

envi r onmentidlc atal a garitb w hauialt r$ aditc icor 6sitent P Aforkmat 3 BROSERL EdFyer
transmtting the predicted corrosion anount to thet;erni aatdqyﬁgg of the
user vi aenivd rorBeEntc TOFRUMTaRi 6R NS hEUCTHL R ef MitFal 2 48vIACe BUT put ti ng

the predicted corrosion amynt; and determn bysi n goupg er part
based onSQteq%aEPeonsé‘f§p§ SBf Bt %efggtdeﬁg??gm%egggoup consi sting of

e oonees s SERIRRGR GBI NuE! GRS ke o Draserasnsadnid by
a method based on a method for measuring the amount
of sulfur oxide stipulated by Reference 2 of JIS Z
2381 (General requirements for outside exposure test
method). More specifically, first, a cylinder made
of plastic or the like, on which gauze coated with a
lead dioxide paste is put, is exposed vertically for
one month in a dedicated shelter. After the exposure,
the cylinder is taken out and analyzed. The value |
obtained by expressing the amount of 80, in SO

" mg/dm?/day (brevity code: mdd) is the amount of sulfur

oxide. This data is widely used as an index

- 10 -



A seeond business nethod for an atnospheric corrosion resistant steel
according to the present invention is characterized by conprising the steps
of : a person in charge of business inputting extrinsic corrosion :
i nformation including weat her observation data, an anmount of airborne salt,
and an anmount of sulfur oxide in a planned |ocation for use where a
custonmer plans to use an atnospheric corrosion resistant steel to an

el ect r oni wd ¢ aladul rag ohofiormeahc il fuy @ Xrdeli sved: cdsr il BndGitd of an -
18 at nospheric corrosion resistant steel with extrinsic coyrosion

i nf or matgaa iscleenhgingd hép GIdee §RDIEGH HatRY P BRBITt ¥ C8i Aborte salt,

and an anount of sul fur oxide d intrinsic corrasion_informati on
conponerf N & Bfet AP RosPhe? i & r?BsWéﬁ E%PgF%£% ?egﬁlé)ﬁ %é&gﬁlin

charge of /busi ness permtting the electron al cul ator to recognize
intri nsi%dgﬁrrreossiéﬂ ansot}’fwlét??&feonogo%oenein ]sf%df one or nore than one type

of at mospher i ¢, Qi A%] ANyesi SLant i g6l meti Al LherRs gMBe I ans to use;
the el ectroniC  calculator calculating a predicted corrosion anount of each

of the aipRSRNEL{E4CHiasi ORIRSi halle StE@ghSbeaantlohe pey seetihvddar ge of
busi ness presenting a result of the calculation by the electronic

cal cul at 8¢ hea tthgagaustimIer . 2Bhlef Beasdrigpsi em dFSO®hmebrawdngsdriay. 1 is a
fl omchart showi ng an exanple of a conventional nmethod for judging the

appl i cabdliirteyc tof man satmexsehér ime thpdosibna t ésicdtant satldel ; Efgtheis a

fl owchart show ng anot her exanple of the conventional nethod for_judging
the appl neasiuyeqeot tmrethossspheei € iddreB8ndn r*é%#éltea‘?nta%ﬁeeﬂlﬁﬁ?rs is a

fl omchart showi ng still another exaqyle of the %vaentiona% met hod, f qr
j udgi ng ggeording to a difference between elr capturé rates,

but it goes without saying that if the values are
converted into an airborne salt amount and a sulfur
oxide amount based on the aforementioned JIS method,
the values can be applied to the method for
predicting the amount of corrosion of the atmospheric
corrosion resistant steel of the'present invention.

The aforementioned method for predicting the
amount of corrosion of the atmospheric corrosion
resistant sfeel according to the present invention
can be very effectively performed by making a
calculation with a computer such as shown in the
undermentioned embodiment. Therefore, as for the
distribution thereof, it is appropriate to take the
form of a computer readable record medium, including
the case of download from the medium via an electric
communication line such as the Internet.

A computer readable record medium according to
the present invention is characterized by having a

program thereon, wherein the program causes a

- 11 -



-appl kcability of the atnospheric corrosion resistant steel: Fig. 4 1is a
flowchart show ng yet another exanple of the conventional nethod for
j-udging the - 19 applicability of the atnospheric corrosion resistant
ig??g;ighgéng ;sngtngm?Q?r; thmﬁngha nmet hod for predicting the amount of
corrosion resistant steel bggeglgg Ehg ngléﬁgﬁ{!Bﬁgdoaeﬁﬂogtggigrg{hg to
an enbodicngmt tefr tthe p!aé;mm;atnv@nt@r)ﬁ,dilli’@%dGCpsFreP%ﬁ-Q@r #MIHBW ng a basic
concept of a rust stabilization state;

with extrinsic information including weather

observation data, an amount of airborne salt, and an

amount of sulfur oxide in a planned location for use

where an atmospheric corrosion resistant steel is to

be used, and intrinsic corrosion information on

components of the atmospheric corrosion resistant

steel.

Further, if the method of the present invention

can be utilized simply and conveniently by a computer

such as shown in the undermentioned embodiment, the

following business forms become possible.

A method for selecting a steel type according to

the present invention is characterized by comprising

the steps of: calculating a predicted corrosion

amount of each of atmospheric corrosion resistant

steels with extrinsic corrosion information including

weather observation data, an amount of airborne salt,

and an amount of sulfur oxide in a planned location

for use where the atmospheric cofrosion resistant

steel is to be used, and intrinsic corrosion

information on components of one or more than one

type of atmospheric corrosion resistant steel planned

to be used, by an electronic calculator; and

comparing the predicted corrosion amount and a design

permissible corrosion amount in a design life period

by the electronic calculator.

A system for selecting a steel type of the

present invention is characterized by comprising: an

- 12 -



Fig. 7 is a diagram schematically show ng the rel ati on between a corrosion
anount ,accurmul ated over time Y and the number of years el apsed X based on
Eq. (4) with two logarithmc axes; Fig. 8 is a diagram show ng the rel ation
between an airborne salt amount C and a first-year corrosion amount A; Fig.
9 is a diagramshowing the relation between a corrosivity index Z and the
first-year corrosion amount A of a vertical exposure nmember; Fig. 10 is a
d!agramﬁﬂpm¢n@d$nsrebmjimpbemmﬁglihéquabéhnnyaiﬁ@mEQ¢éﬁ6 t he
first-year corrosion amount A of a horizontal exposure nmenber; Fig._11 is a

di atgrg_n}nsdsmm@ngfdmecaélcaﬂi@hibm Ve eRd G599t PO BP0 BA Aot A and
a stabilization
each of atmospheric corrosion resistant steels with

extrinsic corrosion information including weather
observation data, an amount of airborne salt, and an
amount of sulfur oxide .in a planned location for use
where the atmospheric corrosion resistant steel is to
be used, and intrinsic corrosion information on
components of one or more than one type of
atmospheric corrosion resistant steel planned to be
used which are inputted from the input means; a
comparing means for comparing the predicted corrosion
amount and a design permissible corrosion amount in a
design life period; and an output means for
outputting a result of the comparison by the
comparing means.

A first method for maintaining and managing a
steel structure according to the present invention is
characterized by comprising the steps of: finding an
actually measured first-year corrosion amount from an
actual measurement result of a corrosion loss in any
given period of an actual structure made of an
atmospheric corrosion resistant steel or a corrosion
loss in any given period of a vertical exposure
member or a horizontal eprsure member which is made
of the atmospheric corrosion resistant steel and
attached to the actual structure; predicting a
corrosion amount of the atmospheric corrosion

resistant steel with an electronic calculator with
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i'ndex'B and its interpretation; Fig. 12 is a chart showing an exanple of a
panel for setting conditions of |ong-term corrosion/wear prediction
software for an atnospheric corrosion resistant steel; - 20 Fig. 13 is
a chart showi ng an exanple of a panel for inputting |ongitude and |atitude
of the long-term corrosion/wear prediction software for the atnospheric
corrosion resistant steel; Fig. 14 is a chart show ng an exanple of a panel
for inpwré ngcweai hey datss wf ethef 1 pag-tyeraw copres DhrRe /MR BEI &S on
software for the atnospheric corrosion resistant steel; Fig. 15 is a chart
showi ng ran exahpl kyoft Héiempaiedd f oF csatdi P EShdFLpdms i g&?long-tenn '
corrosion/wear prediction software for the atnnﬁpher'c corrosignch$sistant
steelltMﬁtﬁpmﬂQTﬁﬂhﬁcwq%nESﬁﬁQﬁ%dmaﬁiﬁeTgnisQféﬁ&% RAB%Cng En
exanpl e of a panel displaying a first-year r.Qsjo .and r

st abi | i 2 ¢ oR Liefe&t BofC ﬁﬁgﬁdﬁﬁlt%Wﬁxgb r%gi5n€%e§Fﬁbr§gl%?ﬁgn sgftazﬁe

for the at i i i :
coﬁ?%%T%ACr%%Té§58@ E%%é&?m steel ;

A second method for maintaining and managing a
steel structure according to the present invention is
characterized by comprising the steps of: finding an
actually measured first-year corrosion amount from an
actual measurement result of a corrosion loss in any
given period of an actual structure made of an
atmospheric corrosion resistant steel or a corrosion
loss in any given period of a vertical exposure
member or a horizontal exposure member which is made
of the atmospheric corrosion resistant steel and
attached to the actual structure; calculating a
corrosivity index Z by the undermentioned equation
(Eq. 6) from extrinsic corrosion information
including weather observation data, an amount of
airborne salt, and an amount of sulfur oxide in ‘a
location where the actual structure is installed, and
intrinsic corrosion information on components of the
atmospheric corrosion resistant steel, with an
electronic calculator; estimating a first-year
corrosion amount of the atmospheric corrosion
resistant steel from the corrosivity index Z with the
electronic calculator; comparing the actually
measured first-year porrosion amount and the

estimated first-year corrosion amount with the
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‘Fig.4,17 is a chart show ng an exanple of a panel for seeing an overview of
calculation results of the | ong-term corrosion/wear prediction software for
the atnospheric corrosion resistant steel; Fig. 18 is a chart show ng an
exanpl e of a panel for seeing calculation results of long-term
corrosion/wear prediction when a bare JIS type atnospheric corrosion
resistant steel is used; Fig. 19 is a chart showi ng an exanple of a panel
gr aphi callocdirspl Ayi 8g leal tatati;orcoesglatsing [tdrgt @ MrEST ¥ 05 dn/ wear
prediction of a coastal - 21 at nospheri c corrosion resistant steel with
excessi viendakl dercasedkem i at & ecohbF defatf; CAMPa 2o Sied aw%ﬁgr ttﬁ'éehowi ng an

exanpl e of a panel graphically displaying calculation result f ngt erm
corrog(ﬁ#ﬁééﬁ%ﬂh@iGﬁkﬁPhﬁéﬁQ%égﬁﬁgﬁékkngtﬁxﬁ%gfpéiéﬁrggﬁﬁﬁéksistam

teel i bj ected to gener al rface tre - Fi j how
:m exalr’r}s)q’gug €3 HERESR eaf)hf:cglsqulglr8|ggﬁlnay$%g§%;tlacu$gtsitc%:lejfZgglst%gﬁg%ns o ng

| ongt er m corr.osi on/ wea I Gl | § {YReE t A0S phekiro € DEr 0Si ON
resi st ant Pt é:éﬂr‘?%C?%tS{ e%%ggo%olgnggg&%?gagnen% for the at nobspheric

corr osi on. ef:SI ARt ;SLagh ! 4Bk rR2nih A £hARL mhONERG M eNagEe ot a panel
gr aphi cafTy splaying calculation results of |ongterm corrosion/wear

predicti ?81@(:3? PELRed ©f teraiptiag dthed JES drypei ahmesphienitc corrosi on
resi stant steel by the general surface treatnent; Fig. 23 is a chart

showi ng an exanmglyes ©émcanrdt tmans tiapoi hed awd amagegel Baviar chi@At condi tions
setting panel in a portion of a structure around, which the gnount of
ai r bor nessaluctsrassaugedrdéng: tel shisaPyesedit 1RAVEr1A8eStructure to be

constructed; Fig. 24 is a chart showﬁqg an _exa Ig of a
characterized by comprising: an 1lnput means for

inputting information; and a computing means for
respectively calculating actually measured first-year
corrosion amounts of a vertical exposure member and a
horizontal exposure member which are made of an
atmospheric corrosion resistant steel based on actual
measurement results of corrosion losses in any given
period of the vertical exposure member and the
horizontal exposure member made of the atmospheric
corrosion resistant steel which are inputted from the
input means, calculating a predicted corrosion amount
of the atmospheric corrosion resistant steel with
extrinsic information including weather observation
data, an amount of airborne salt, and an amount of
sulfur oxide in a planned location for use where the
atmospheric corrosion resistant steel is to be used
which is inputted from the input means, intrinsic
corrosion information on components of the
atmospheric corrosion resistant steel recognized via

the input means, and the respective actually measured
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-corrasjion/wear prediction curve cal cul ated under the conditions in Fig. 23
in the portion of the structure around which the ambunt of airborne salt is
assunmed to be relatively small; - 22 " ., Fig. 25 is a chart show ng an

exanpl e of conditions inputted to the usage environnment conditions setting
panel in a portion of the structure around which the amount of airborne
salt is assuned to be relatively large and the humdity is assuned to be

hi gh i nftihes s ydae st uebrieon oabe wonst r @stedderiegmPBLNg chart showi ng an
exanpl e of a corrosion/wear prediction curve cal cul ated under, the

condi t i mas 1i tne Fag.c @5man adrmedLt Bont b Yt e %8 Aulturte &r Blfrﬁ]é'b\ﬁl &S t he
anmount of airborne salt is assuned to be relatively large and the humdity
i s assuset 1@sSherhigfp®uRity. 27 is a chart showing an exanple of a

corrosion/wear prediction curve cal t gﬁﬁg- e GPnghtions in Fig..25
in the portidn ?tgﬁ stPhcPhY’ Séﬁﬁﬁahﬁ?SE elgﬁnﬁﬁ? of airborne salt is
assuned to be relativel a hyd dit ¥ l1s assuredidie ke high and
whi ch | TR e@d”fogto)héeﬂ(?%gtgns?%b%?lggati on surface treatment for the

at mospher ¢ é%rs | PN Lasi St 8B stfebhafidst 88iized Wiyagreamp sékemed i cal |y
showi ng an. exanple o% a nmethod for providing information on the

at nospherj £ gQLiNAsi R :resigsant asdeekshaspdaonettiee mefioad for predicting
corrosion according to the enbodi ment of the present invention; and Fig. 29

i s a bl qekl 8hagrai ghawipuge an cexaipt e rafo i pnoeassi Ry $yfst@ capabl e of

perform ng steps shown in Fig. 5. - 23 ]
atmospheric corrosion resistant steel with
environmental data including weather observation data,
an amount of airborne salt, and an amount of sulfur
oxide, and intrinsic corrosion information on
components of the atmospheric corrosion resistant
steel from a terminal device via an electric
communication line; the user inputting environmental
data including weather observation data, an amount of.
airborne salt, and an amount of sulfur oxide in a
planned location for use where an atmospheric
corrosion resistant steel is to be used from the
terminal device to the server; the user permitting
the server to recognize intrinsic corrosion
information on components of one or more than one
atmospheric corrosion resistant steel planned to be
used from the terminal device; the server calculating
a predicted corrosion amount of each of the
atmospheric corrosion resistant steels based on the
environmental data and the intrinsic corrosion
information; the server transmitting the predicted

corrosion amount to the terminal device via the
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" n ' 'a Detailed Description of the Preferred Enbodinments Fig. 5is a
flomchart showi ng a nethod for predicting an anount of corrosion and a

et hod for judging the applicability of an atnospheric corrosion resistant
steel based on the aforenentioned nethod according to an enbodi nent of the
present invention. Fig. 29 is a bl ock diagram show ng an exanple of a
processi ng system capabl e of performing steps shown in Fig. 5. In the

pr ocessi diPe syatiadn abawun hekitd.or29] inef;oramdi die f be raxanpl edesnl ¢de anount
of airborne salt, the anmount of sul fur oxide, and regional weather data in
Fig. 5 isutpmtttedgt ¢he conpdtiigiye acto X 9§ 408 3MPYFat i on i nputting part
(i nput neans) 1. The information inputting part 1 nmay be a keyboard for a
personal conpht 8iY sdre®hé of KL OFi H ¢ nt B AcB2EIAY PBr 2dh el ectri cal

communi cation line or the like. The computin ar co b ns) 2
per f or ns@ AMOGTRIYE At iCorf RTER AL R hESEHT ré%’i %n eo‘T’ia%‘l‘clcr sga;ggr rgé%r r osi on

amount, cal cul ation of, a rust. stabili ' indeX . s5CHF egLhet if 1 Agval ue A
and a vaFE@ B aRg pr edt EEP nlooé gscgﬁf%fsfggﬁegﬁlo%ﬁ? g:rcu{r;r%r%t ed over tinme.
A displa r IS ¥~ N LsRliayse tor £xagele, £ +ohormation

out putteé %%oltn‘{%gé gjcgfryp% |rllt§) pazcl;?é?%lNotee that not only the display part 3

but al S0.@ Bi 04 8r a i cEXJMR €anMay et plevidiafinas iars bubputl imeaps. - A
conparing part 4 conpares a corrosion amount and a perm ssible value - 24

for judgirpa Whet hen s £Agr esimne diirdd | noa rdesign laMeupsriodd &n Fig. 5 is
the perm ssible value or less. Fig. 6 shows a concept which is a background
of the abhamenephieared defirmizion gerobdsant ofteadt Wwi®Bilizati on. As shown
in Fig. 6, corrosion itself does not progress if environnmental cogditions

are suf f iediveint o pmein ta 1 wikirtedy intel pRoNGct ¥ 98 thfkt PHF OF VAL sCR&AM v
enhanced, but the load carrying capacity_of the structur e stabl e
over a | @iy PBPPEF cﬂftﬁﬁfé.byqlfg?héa:]n?/i r BTk Al AESGHI T §r¥g %‘gggﬁé: sever e,

protective ryst is forned.by the ef : J n and thanks to
its corr&SHoher nAit t 11 réfl?/Se%?, Ctohrrere(%%)égkcgﬁéglxﬁggggggi :031 of the

structure f ré%ﬁ%%t[sé aplke L QUET 3 Amlc¥h P84 0t Of rbisRon EbkRArswinthe

af orenenti© Sstates can be regarded as "a normal state" for the

at nospherdCe £91 I Q8 PNt FaSIsH 8Ot isieet hér Rddectieapebd piccafidwad carrying
capacity. Accordingly, this state can be represented by "a rust

stabi | i zaim®@nst ale"then tdembhhdr dawdce fviaetdeiebaeditae® conditions
becone severer, the corrosion inhibiting effect reaches its Iimt even if
the protex¢mmendigationt digvearily forned, sonetines |eading to "an
abnormal state" for the atnospheric corrosion resistant steel such as the
occurrence of AcEérstatRasdnedsi BREHOE| HPE R nt &°%$8ﬁlt%e nor nal

state cannol be mmintained any |9ngel LeSAhed P (oSknt BDrbbaad on 1imt
invention is characterized by comprising the steps
of: a user accessing a server for calculating a
predicted corrosion amount of an atmospheric
corrosion resistant steel with environmental data
including weather observation data, an amount of
airborne salt, and an amount of sulfur oxide, and
intrinsic corrosion information on components of the.
atmospheric corrosion resistant steel from a terminal
device via an electric communication line; the user
inputting environmental data including weather

observation data, an amount of airborne salt, and an

- 17 -



The study on the basic concept of the corrosion phenonenon of the

at nospheric corrosion resistant steel can be pursued based on Fig. 6 in
fundanental principal. First, when the atnospheric corrosion resistant
steel is exposed to an environnment within the rust stabilization limt
condition, in which the atnospheric corrosion resistant steel is subjected
to repetition of noderate dryness/wetness, a secular reduction in corrosion
rate ocawicsumecerdingl fart exfdendti om pfl anredcdio@ ks, {1 olFgEr to
model this situation, if the nunber of years el apsed is _taken, as. X a
corrosi armenaeea\dxaatfmesph%h@s)locrarrp%éorneprr%§éﬁf°€d“bys§r?e§quja?i &9 (Egq. 1)
with a corrosion rate V1 and an i ndex ,~3 .when_t he .nu I ye el apsed
i s one. bAccorEAng 1ot hihe eoRBFAAR ¥ E4eVHCC t hd %(glrer gglggﬁ%%/ee&%en X - 0
isinfinite, but sjnce this corrqsion te.l ts rehirGaln §9krosion rate
on the ét’ssﬁ:ﬁpi’ietfr‘l‘”t’ﬁﬁf'ntghit:h%tSteé:‘fesraEgt gﬁéeélo “ hZ'Fé(zhg%rllplzgafLsteel is totally

uncoated, that.is i i BeodeehtisS dPtofieated wyer With a
passi ve ‘jfc?]fﬁ?sfltﬁjrﬂ egg%ﬁg&a#%iﬁ?e{:y gf%%er the steel has been subjected

to shot t el St hS dd5d 80l It o BHLYA aneeiGitEeti I8¢ e Bwpoi nt . yx-y-,
is ... (%ﬁlf%?l%t %tsﬁﬂgéfggs of the equation (Eq. 1) are integrated with
respect 0, XneR @scHBUlpied €afgwsthe amuntn¥lafdevixejieatBecan be found,
and an equation (Eq. 2) is obtained. - 26 ~r- v ~r-~yl~~rl-R_... (Eq. 2)
X= 10 Heygrvilr tdel aomwting b rstegéart adr cogitors { Phr #NGRAF Odr r osi on
amount) is taken as A as an initial condition, the value of A ils

r epr esens dhby fant bquattimas pEgr 83 . corrosjanyxagygient -StRe 2 . ( Eq
. 3 ) X=0 Moreover, by letting 1-~i - B and calling._t : B a

stabi | i ZaaBed iarlekhea P EHFOORPFBrmARL Bt 36K ey g&%ﬁkg%ﬁt

accunul ated over tine of the .atnps ri r.0si [ At streel which is
enpi ri ca‘FPyr\ﬁeﬁlrQRn&\ﬁrFO%]é’ﬁaﬁéocfb‘t a?ﬁ%d %@Eg%gsﬁlgﬂ?%ﬁ%ﬁg gquati on (Eq. 3)

in the equatj,on (Eq. 2 S ( ig. hoyemti e ¥ edlavii@e ob £
Iogarith‘?’rﬁegﬁ‘cbto%ﬁ sﬁodgerso?) otnheﬁgaﬁg%ti Eéng(gé.es@. IXsl shown i r? Fig. 7, there
(s a lingar nelatignsni o, Beliens LogX doinbogica andnt d mredi ciher

Y, i

accurate I's indispensable to estimate the first-year corrosion anount
A and the nysty s1abidd zabi omtpges iB o t hespife¢i etitedreersiosnionn
particular, as for the atnospheric corrosion resistant steel, when

| ong- t er gresage; | anidakeatemtol wbngi derkat Edme 3 heC QAN BP e kased
stabilization index B wth [inear inclination tgken a cgrdinqﬂg t he

stabi | i zahi @t olepsst $RENEYRM Phe SAPERS i%° ﬁcﬁﬁﬁ; AR fattor .

group consisting of the presence or absence of
history of access to the server and the frequency of
access to the server.

A seéond business method for an atmospheric
corrosion resistant steel according to the present
invention is characterized by comprising the steps
of: a person in charge of business inputting
extrinsic corrosion information including weather
observation data, an amount of airborne'salt, and an
amount of sulfur oxide in a planned location for use
where a customer plans to use an atmospheric
corrosion resistant steel to an electronic calculator

for calculating a predicted corrosion amount of an

- 18 -



‘Furthet, the result of the study of the equation - 27 (Egq. 4) in
relation to Fig. 6 is as follows. Nanely, when the severity of a corrosive
environment is low, the rust stabilization index B takes a val ue al nost
cl ose to one, and corrosion progresses alnost in accordance with a |inear
rul e. However, since the first-year corrosion amount Ais extremely small,
tthe corrosion rate is very slow, leading to the realization of the rust
stabi |l i zatmosHatréc rcavhrob itdhe sesllsdradet eries ht wartlofekbad reatcyi ng
capacity of the structure is insignificant froman engi neering vi ewpoint.
As the severidsioh tim€ comagdiore encilnghheat Wsaches ghervarltddual |y, the
first-year corrosion anmount A becones |arger, but the rust stabilization
i ndex B ®e&dnmes2Bnamaainsi ade aheb PNt § A tof ROt & iAR°RBSt 95 pronot ed.
As a resul ﬁ; the ryst stahilizatjon.,state thanks to %[secu ar_reduction in
t

corrosi oRM A cAK G r2Bfi 2T 8RS HeP ey OF HHEREFPSsI VR
i t furth i , ti ; Ls.last, th b
both ¢ neePRPigaEs (B RO F e oSl 6 BERIE LB B 1 b3 e hdex B

| ncreaseg ¢ anq ;COEQQ?E%]}:JSXnaQWr?F% s ro%i @ OLAULS idk AneVEnR, Corrosive

envi ronnent beyon rust stab on limt condition. Wen it is
thought that dheceedrPstoBanalfl hod Stat eeidbywi b tifier prakact i veness of
rust is lowis determ ned by the environnental conditions and the corrosion
resi st ange rafo @i 6heealn fakmkitalont ba fddwponedrs ofeameovrosicane anount A
can be approxi mately expressed by functions of an equation (Eq. 5). A =
F(Z) ~ GtWpan- ene (typg of5atmhepberic goratowipherdestoteasi vity i ndex
wis a corrosion resistance index of the steel material, F(Z) and G(w) are
f unct i ons trespk e¥BAGMgt BRe Cat eMBEt iDhaBE thfe €8rrFodiRet § LiekdexCo21&nd t he
corrosion resistance index wto the first-year corrosion anpunt A

| f
conponenfd IGFuIAE Ot e L Al bl Yafe REEELGTRY, CORE Tt PBs PSP YRS st ance
i ndex is fixe ere i S bj e fodi i on how t he
corrosi vty eﬁfd%x o% i%w?oﬁﬁéwa%%gg%gn@rggartsre%déJf((g)ht %éa%?glf@ffear corrosi on
amount As ¢ By e0ViANMeRLal £O00h! NS REE LONSE dBiadh A9sBe conpl ex
i ncl udi ng many factor chandges. Until now, the environmental conditions
under whingh 4 g atPsPherist 00T 6@Site r esiisard tsbeelbystused is first
approximately set by the anmount of airborne salt, but even under an
envi r onnente ¢t £ Bndre a¢ & beines tsakt taoting lkeyondm8rQ5 ndd, the atnospheric
corrosion resistant steel sonetines is in a good rust stabilization state.
Hence, there is an objection to the way in which its applicability
condition is determ ned only bg a_ si :]gle index. On the other hand, there is
an exampBziefvRescrhptdon P ht the HArawdR 9% ri ous pi eces of weather data

and the corrosj.on rate is_statistically analyzed, but _a fficient
concl usion is ‘Mot * necestati %godfﬁ%?ﬁgd.s}tﬁélég r%réSSﬁ?“fpzﬁet ﬁ%s s that no

st udy iSGg%@ethéﬂgf ﬁ%thod for judging the applicability of

an atmospheric corrosion resistant steel;

Fig. 2 is a flowchart showing another example of
the conventional method for judging the applicability
of the atmospheric corrosion resistant steel;

Fig. 3 1is a flowchért showing still another
example of the conventional method for judging the
"applicability of the atmospheric corrosion resistant
steel;

Fig. 4 is a flowchart showing yet another example

of the conventional method for judging the
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+- 29", chem cal kinetics. Hence, the corrosivity of an atnospheric
environment is studied on the basis of the aforenentioned argunents. A
hypot heti cal way of thinking for deriving a corrosivity index of the

at nospheric environnment performed on trial this time will be expl ai ned
systematically. (i) The corrosivity of the atnospheric environnent is
proportional to an annual wetness time TON(h). (ii) In a region where an
annual pRASL Wea® ispeed WA nilsec atnies hh@lr, i e heowarnesent LS TRMAMH i s
short because of a drying effect. (iii) As an airborne salt anount C (ndd)
i ncreasex,ee¢he corrosivity of the atnospheric environnent increases. (iv)

As a sul fur oxide anmount S (ndq% i ncreases, the COfEQﬁLYigerf t he
at nospher e i Mk@asés,i Hup EHECTRRPEENEBY 4% ul'Fur oxi de amount i s

smal l er than that of the airbhaorne sal ep Ulef oxi de
amount @I(%élftilrfbge‘éb@s FROU e nc\%\'ﬁgg;é]?hg (gﬁ%x\%ng‘eséﬁéagodtﬁ\t C (ndd)

is |ar 99-1u$$§i,10§0:1}21§§ig%§4gg{;9' Litg: o7 becta s hakks don swliidirc oxids i sn

produced. hi's IS because sulfate ions are adsorbed into

rust, negaliyely, chatged ryghds §or eRd 2ndriheiebyonkel imyakiosh of
chloride Tons is prevented. (vi) Concerning the influence of an annual nean

tenpgmnéégo}dﬂgg gmag@l@mb@uxmeﬁLymﬁﬂUhe;ﬂﬁ@hehgtﬂmwbaﬁ%%ﬂbf
chem cal kinetics, holds. - 30 (vii) Assuming that in an inside girder
(under a bridgeggi rélet }, at ki agmasphenow icw rasbers resfeP&fP st 8él d's
exposed, the rain's effect of cleaning adherents is not expected.

rust stabilization state;

Fig. 7 is a diagram schematically showing the
relation between a corrosion amount accumulated over
time Y and the number of years elapsed X based on Eq.
(4) with two logarithmic axes;

Fig. 8 is a diagram showing the relation between
an airborne salt amount C and a first-year corrosion
amount A;

Fig. 9 is a diagram showing the relation between
a corrosivity index Z and the first-year corrosion
amount A of a vertical exposure member;

Fig. 10 is a diagram showing the relation between
the corrosivity index Z and the first-year corrosion
amount A of a horizontal exposure member:;

Fig. 11 is a diagrém showing the relation between
the first-year corrosion amount A and a stabilization
index B and its interpretation;

Fig. 12 is a chart showing an example of a panel
for setting conditions of long-term corrosion/wear

prediction software for an atmospheric corrosion

resistant steel;
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+ When .fhe atnospheric corrosivity index Z with respect to the atnospheric
corrosjon resistant steel exposed under the bridge girder is fornulated
based on the aforenentioned way of thinking, an equation (Eg. 6) is

obt ai ned. Z=a~TOM-exp(-x~~")"'1+~~C S expCRET) "' (Eq. 6) where a is a
coefficient to make the value of the index Z within a nunerical region of
an order which is easy to handle and can be determned artificially. rc, b,
and F are comsiqnt g3 espeat iorsd ytr eprossbngi Bg theagddreeC 6f 3 IM3BACe of
each of factors which they are associated with. R(J/Knpl))is a gas

const antfo Faiinpwact i ugt ilonehstigle oingd dork bErES r%%cFP@n,l%?la“i%fe’?r%f erence
is made to the conventional research results, fa exa | e, 5X103 J/nol may
be substdeures iaxn AWeapr eaeREisF VAR u8C THEA TS| ugeo{)f g%ch of the influence

degree constants rc, b, and f is found, JI%){ exal l e, in the follow ng
manner . FFPEEPNGEL | CALYREELorT o8 8T HhbuRt “A the airborne salt amount

C, and the sulfur oxjde_a of SMA- t.ype epirC L0k EASII0N
(SJLA @ﬂ%gt sr@#\{lgw?f PCe 3LISPOCHIFC LOF

. g . S A
resistant steef%di 088d 9 resu exposure tests of 41 bridges
all over €. I i < d et pkmasphgrite xaor r osi on resi st ant
st eel co%%gctlég&%%{txﬁge%?g\%%nrg c;I;%Jrcge: Public Wrks Research Institute of
the M nispry 0f; Conglaauct head ilapaanAssoet abiren HérStéed Bri dge
Construction; and the Kozai Cub, and stipulated by JIS G 3114 are found.
Addi t i onak ks gher arnusd r rean drenpesdtsren®, sare@hnual nmean humidity RH,
and the annual nean wi nd speed Win the nei ghborhood of each of places
where the expdiur.e 18stis & echrRedutslodia S oundekadtp heatert&ta in 1999

whi ch is nmeasured and di scl osed by each weat her sigtion. Mor eover, the
annual weemnessls foie SECWViQGf(ﬁmad#Férﬁrt%eognﬁﬁéﬁ B9 1eRPErature T and the

annual mean hum dity RH by a pethod by Kucera et_-al. ( ucera, J.Tidblad,
A. A. M kh&PIF&R S + 8y HEI%8/ éﬁ@-‘ﬂg‘iglﬂﬁhﬁo i?wfgrgem §$§0)t¥‘éﬁhen, nat ur al

envi ronnment al condi,tions_at e S e c ei paul@bed as the
at rmsphe?iténoc%?gSﬁJ\ﬁ t@ofﬁgeséaéﬁlbg)é%%eﬁégatatt iséotn@%%q%% , la%clll1 the infl uence

degree c tant $4r ¢ r&?lé'ﬁ%cﬁ; are determned in the foll owi ng manner so as
to obtai ﬁ’ﬂt %pbzgt coor elation with the first-year corrosion anount A More

specifically, diniti gl val ugscafaitheshofditencendegtsepienstfinesprayeb, and F
whi ch are regarded as appropriate in ternms of chem cal kinetics are

i nput t ed 4 jadsl1 whiiley thefyalstesyoh it heservlsrieen canstuart shapd Syat st cal |y
changed, an optinmum solution of a conbination of the influence ?egr ee
const ant strab i bi zaidi Enwhincke xi Bi ®ifzetha dONATEERXT CP RE OHrR! ¥fiddn
between the first-year corrosion - 32 A . agount A and theogt nospheric
cor r osi vietse d hasi on i sofSWRF Auke® Bl Py 3P SRR Taf Py L Stk bpt i num

val ues are, for exa {:e, rc - 0.1, b - 0.05 and F 60. The degree of

i nfl uencé oh* EHE TS ;rg Saﬁs,\latr corrosion anmount of the atnospheric corrosion

L.eSi stant st eeg,(?f V3 i Oélsakic{l'pfr fg PR fartorampiehohave geeel

itherto consideféd to be tnclarified natural phenomena can be

mat hemat i g2l | ¥ JEoded ednas $ v @i a5t Vil dwilgx idd oreshd ffs ref tile.
long-term corrosion/wear prediction software for the
atmospheric corrosion resistant steel;

Fig. 18 is a chart showing an example of a panel
for seeing calculation results of loné—term
corrosion/wear prediction when a bare JIS type
atmospheric corrosion resistant steel is used;

Fig. 19 is a chart showing an example of a panel

graphically displaying calculation results of long-

term corrosion/wear prediction of a coastal
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‘Based. on the aforementioned data, the relation between the airborne salt
anount .C and the first-year corrosion amunt A obtained by a nethod
hitherto perforned is shown in Fig. 8. Moreover, the relation between the
corrosivity index Z cal cul ated based on the equation (Eq. 6) and the
first-year corrosion amunt Ais shown in Fig. 9 and Fig. 10 while being
¢tlassified into a vertical exposure nenmber and a horizontal exposure
menber . Ftoms®roonpar icsonr petiwaent €64 s B rkdSkiag L owakd £ EB/HFEHEDn

bet ween Fi g 8 and F:é% 10, it can be seen that the first-year corrosion
anount A RAAUSN @St LAY WRER £PRFIGRIIELO8ror by a nethod of the

present invention inh which the value of .the firstyear, corrosio unt Ais
found with thglgor.r%%i VPt i%h%ﬁz th?w%ﬂlggco%’i‘/eﬁf‘i SHat € n3eh St %gﬁ% ch the

severity of carrosive gnvirgonnent I.S.r e i Eber salt
amount C?Bﬁp%.l%a;gyi n?%igé'ﬁecén%%lfﬁ'gigéggh ?%%%utslg%ci%rr%nqgglgg- 33
differe L i N i i I Lye t egslheyed 0 the
surfacen%%gﬁﬁg¥$£%ggbéﬁg/gegﬁ?#gggﬁgéﬁﬁﬁé%orﬁggfdﬁﬂga?gﬂgccg?s i nevitably.
Thus, Whepmd (predrie regF £68iiQh apakysitans RadoOI med Wilhjactigsdt tyear
corrosion anmount A" of the vertical exposure nenber and a first-year
corrosi ofjeaunt Abrdfaddetherdtzoahal; exposure nenber with respect to the
corrosivity index Z shown in Fig. 9 and Fig. 10, equations, (Eq. 7a) and
(Eq. 7b), areFadlgt.aihbdisTh scheas shawimte aroeemsieioned K zZpa tion
can be found. Moreover, curves shown _in Fi % 9 and Fi g(é%lo are curves

¢ (u

represeng @ Pyl ead logudd sBAQY . crdcwhatind 785l ltespREt 9T A,
=37.60Z22+74. 44Z+7. 37 =7. 64 X 1Q-39) ~~~ (Eqg.. 7/ = =-24.16Z2
T182. 19748 ros ‘{‘bEIO.Slloz‘g?(Wf@-rZEﬁre-éé?tE%]?n?B’)h(qrﬂcFB%)ntﬁ_%(Fg:’ en, inthis

ifi i i cal | di | td . nb
2nd onl yAERS 4RPT o & OEEBoAnD Femid topl her T i BT YR P lar a

obt ai ned {,r.qm onl ¥ Ihe ¥ERL GA)y EXRRS W €mBRHIE r 8Bd Y Yo kR hori zont al

menber are described distinctively, the descCription is given distinctively

w th synbalss spghtast el ;and "AH' corresponding to verticality (V) and
hori zontality (H). On the other hand, when verticality and horizontality

are m xed or @iisfi n2Ri drs i ohmecesshpyisigqcenvertamplet ywfand pamiebntal ity
are equal, the description is given with no distinction wth synbols such
as "A" agdagthbnallyBdisplaebel ofakeeledqian oieerPdtyapfadPRbe equation
(Eq. 7b), the value of p used for a determ nation of significance of
regressi 68 AhaF 9SS § 5OBAWAR T nP p&ER hie8s PXwanmehd 41 8 of p is larger

than 0.05, thjs relational__expression is determned to be rejected by the -
nul | hyp8emsst Bt iAdheve, IdithckYPhe a\r}éﬂ‘ﬁgpg‘felbl?ncgfcﬁwo%ﬁﬁgti onis

gﬁ} ][ ieg}ele%t Ss@%an&??sst?e%?gﬁogf.sﬁﬁg y?rlné(l?gi AN g cdetier ohped 49; be
y srgnificant statistic y.

Fig. 23 is a chart showing an example of
conditions inputted to a usage environment conditions
setting panel in a pdrtion of a structure around
which the amount of airborne salt is assumed to be
relatively small in a bridge structure to be
constructed;

Fig. 24 is a chart showing an example of a
corrosion/wear prediction curve calculated under the
conditions in Fig. 23 in the portion of the structure

" around which the amount of airborne salt is assumed

to be relatively small;
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‘The fiyst-year corrosion anount A found in each of the aforenentioned
equation (Eq. 7a) and equation (Eg. 7b) is a nmean value, and hence it is
i-nsufficient to show a prediction range. A weather data observation site
and a bridge construction site have different environnmental conditions,
wher eby the occurrence of variations is inevitable. Hence, Sem | ogarithmc
plots in Fig. 9 and Fig. 10 are nade to eval uate the range of the

vari ations, amdqgoregpctiisom reaudlrtts shewireseaheddampbe foof m of a range

wi th an upper value as 1.7 tinmes as many as the mean val ue and a | ower

val ue ascbhHirt i omes iaspoamedist bhé hreeansagleuesnus romavdntn an equati on
(Eg. 8al), an equation (Eg. 8alL), an equation (Eq. 8blU), and an equation
(Eq. 8bL¥FONANF-iong m’sttlng( m]anséwlm"aeporthnAofl thay ~~~ (Eq. 8al)
ANp~' -1.7AH ~~~ ANnhwer ~ E 8.b L)

1.7 The éSﬁHﬁﬁVF% %?MBQdZWQk?Bs&ﬂ% ﬁﬁ@ﬂ?ﬁxﬁfoﬁHHQ?rBFt#hgﬁuﬁ%phaﬁc

f.th f h | f th
i st oy 0B S4BT 0 o RADERE S0+ BF Lna- Robrs M4l CESpalt EChbmber Sand e
o benodssiREaoLan BEDHIG L BT 1E HELHRA s@w%w ¢, megbar, ar e val ues

correspon |ng 0 atnDspherlc corrosi vi he at mospheric corrosion

resi st ant. o3i &€l §cRlcafed under a horlzontal exposure condition and a
vertical exposure condition, respectively. Returning to Fig. 6 again and
advanci ng t he gsitgidy2ien itdi @h&@ﬁ:seslabhﬁ.\m; aapr edaip b8 ifata sone
relationship is obtained if a plot is nade with the first-year corrosion
anount Acasctdeiboriweatralp mxdscaden heurvst ca dbulliateg donnideextBeas t he
vertical axis. Hence, if the aforenentioned results of exposure tests of 41
bri dges anDQWbiQﬂﬁetbwﬁhW ag @ @Qﬁﬁbﬁ PP %l eann@rinethea sfrapht A& in
Fig. 11 is obtalned FromFig. 11, fgollow ng tendency i s percei ved

al t hough atRe4 dawd 32 | §ﬁeon%m°Nl§ﬁ'el‘§/ FE I R he ra;]ntge \éf UREFst - year
corrosi on anopunt t o.about 30 e rust hilizatiaon e

reduces, %gg)%wetl‘r‘?e@’rgﬁdﬁyte At &ft eac?n& %l}l‘ ecfh%‘f‘ﬁé the ¢or Posssi%élgrgai%eo can be
expectedbé}higg ot her hand, in the severe corrosive environnent in which
the first-year ¢drrosi on anount exceeds about 30 ~ m the rust

stabi lization gingexoB ingr gages r WgheRyi hhekd -eB8mple of a
corrosion/wear prediction curve calculated under the
conditions in Fig. 25 in the portion of the structure
around which the amount of airborne salt is assumed
to be relatively large and the humidity is assumed to
be high and which is subjected to the rust
stabilization surface treatment for the atmospheric
éorrosion resistant steel;

Fig. 28 is a diagram schematically showing an .
example of a method for providing information on the
atmospheric corrosion resistant steel based on‘the
method for predicting corrosion according to the
embodiment of the present invention; and

Fig. 29 is a block diagram showing an example of
a processing system capable of performing steps shown

in Fig. 5.
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‘i's a tendency for abnormal corrosion to easily occur. Such a tendency is
newy found out. Note that Fig 11 represents a basic concept in Fig. 6 for
the first time by quantitative data. In the estimation of the rust
stabilization index B, the inventor et al. of the present application seek
rel ated theories in which variations are smaller while referring to weat her
data and the |ike, but they cannot obtain a better correlation than that in
::l_g.OI él. anfﬁ, ﬁ nehhodhforhpredicting the rust stabilization index B is

ai own W t he thought that 'Fig. 11 can be ipterpr [

Vari at | @t 2 hlest a%ﬁﬁr%;pthpar ;qufgheg'?n@.f,eﬁger%rﬁm. diifedls, glrlrg\évisixe(l)

factors such as the sprayi of an antifreezi ng agent e ition of dust
or salt, whi cﬁ"ll%an(r?fotl%e glr'% ‘%ﬁﬁﬁf%t R R A e?'reﬁtetglfo%o?rg?si ve

envi ronnent .exist, whereh reduct | [ I t ahidd zat i index Bis
hi Pfler ed T FRF& ] ef B sau%%g{:lgr (r%géi \&/gli'l é’(%t%?g 3?12; céal ﬁ%&ﬂeﬁeggg}ve

I nfluencq, 4aelof Senél bl exyeBle toh Wakald d Pk @4Gess ¥e dgifd wence
factorsqﬁﬁﬁgglgfrust s%ﬁ%?f??a?ion ?s extrenely I&ﬂ?ethe rust gtabilization
i ndex B jiSsWsthink asbanrd i PaWRicho 80U 4106 € efe ieds HreiTENE thoidit s ar e

di stributed. Hereinafter, this state is called a natural state. (iii) In

t he nat wetostiddtiey tbhe gar obmbidd tye hhato ft hiehrustr s abitl iizavéofm liamdex B

exceeds a Natural Upper line is low - 37
Fig. 29 is a block diagram showing an example of a

processing system capable of performing steps shown
in Fig. 5.

In the processing system shown in Fig. 29,
information, for example, on the amount of airborne
salt, the amount of sulfur oxide, and regional
weather data in Fig. 5 is inputted to a computing
part 2 via an information inputting part (input
vmeans) 1. The information inputting part 1 may be a
keyboard for a personal computer or the like, or an
interface board for an electrical communication line
or the like. The computing part (computing means) 2
performs a computation such as the calculation of a
first-year corrosion amount, calculation of a rust
stabilization index, correction of a value A and a
value B, and prediction of a corrosion amount
accumulated over time. A display part (display unit)
3 displays, for example, information outputted from
the computing part 2. Note that not only the display
part 3 but also a printer, for example, may be

" provided as an output means. A comparing part 4

compares a corrosion amount and a permissible value
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(iv)~ln the natural state, the probability that the rust stabilization
index Bis lower than a Natural Lower line is low. (v) Wen the excessive
i'nfl uence factors which cannot be grasped in the initial environmental
measurenent act, it seens appropriate that a nornmal upper standard
approximately at the level of influence in Japan is estimated to be a |evel
'shown by an Extra Influence line, but it is also suitable to review and

i nput agairmn {hegimasuieaehte r esuktbsr whs fha aWerdBMEM af g&eft 4ons and
make a prediction cal culation again under the condition Rf t he natural
state. THed eyelkisibwhnbyitche Extisa time| geddel $ AL lis WA SRS ve

i nfl uence value of the rust stabilization index B and represented by a
nat ural l@®=r value of the rust stabilization index B plus 0.15.

Hereinafter, the excessive influence value of .the_rust W Fon i ndex
Bis called &n®xc8sSNRVEnA lfe‘?fécéeﬁtva"f%%?ganl t%eB%act%C‘%gPhbgggéfval ue of

the rust stabilizatiop.inde IS .C |, uppgk B yatue.
SrﬁIaﬂ%hea?ﬁaﬁﬁgﬁng6ﬁ&e%agﬁgiﬁf$%gqr$§¥%ngﬁ%ga§ionirﬂex Bis

call ed a ,natural_ | B u exgessiye bnflusnegesiadniei ok etie

fi rstyefrta?%i"rigszlaotgy\ghﬁun;@% ?go?{;ﬁ I %éd an (jéxcessi ve | m§l uence A value, and

a naturg|,ppgh vab HEgHe dd1€] Fi leSivyedhnenit 831 eoradbudion’s i sreal l ed a
natural upper A value.” According to the aforenentioned interpretation, it
becones qessilkliet 0l yepriasent whitr slapgehof pheted@give furetirabitf zation
index B in the natural state estinmated by using environnmental data with the
natural mpger iB viedndlancenhengedir abutovier e BleAdieCa ¥R ¥XBessi ve

influence A value is presuned to be approxi mat el tge nat ur al g&ﬂg A
val ue, arapakértapyofhdhal st raistted Fed IR MEFi ﬁﬂ%/ﬁ‘?] St R hht &r a1 Udper A

value by 1.0 is adopted as a naor.nal standard. reo o d tural upper B
val ue p%/m%r@}@ﬁ% ?f gé@}ﬁ ed & d:rh%rﬁﬁlvﬁ%ﬂlagpg‘baof i\éﬁédrlugfogt%abi | i zaﬂoon

index B in the excessive influence stat e flegrge of excessive
i nfl uenc‘%eﬁﬁsff‘ech%ﬁﬁére?c’co?ﬁf’ﬁge?%1Y%e%cfsr%t@ns\éte\éﬁ]rerg;&emﬁejﬁ?eby it is

necessar%sggc@kgfaaatl %Hpeoﬁghlds_st’i Ngn bkt $ Rl KE @ thesbasis of the

nat ur al r A val ue "and the "natural upper B value. Sufficient

under st aggr:jirrigbgfg;l 3 reih akiieny by r@ie caxcesaievd dadll venceyiode is a sinple
met hod only for indicating the standard as described above is required.

Since thgayaldiet 9f o itsha walniec toreespondingg totehd & |9 ¥eXydarl @B8r osi on
anpunt, it is possible fromthe above description to estimate the val ue of
A based penigadheff datrae .t h& iapbent of BReb&iRr SBPAL LeRethe tAbERt of

sul fur oxide. It is also possible to find the value of l@by an act ual
exposur ecegsthe Byesardng @ife 3P oPOFRR L oAd® i st FPButtBR band of the

first-year corrosion anount A and _the, rust .stabjlhzat, I X B, the
resul t oﬁﬁﬂﬂﬁbh@&%ﬁi%ﬁrfﬁ%iﬁatﬁ%§*iggﬂ§)%ﬁ%ppa3§§%ﬂﬁiq§ formof a

band. V%%QQJ§0§H¥i§£iE%%éﬂgg¥§§iﬁ% EQ%&%@%?K ofaccordingly,
this state can be represented by “a rust
stabilization state”. On the other hand, if the
environmental conditions become severer, the
corrosion inhibiting effect reaches its limit even if
the protective rust is temporarily formed, sometimes
leading to “an abnormal state” for the atmospheric
corrosion resistant steel such as the occurrence of
accelerated corrosion. A limit point at which the
normal state cannot be maintained any longer is

called a rust stabilization limit condition.-
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5,39 '/, corrosion after 100 years is carried out based on a result of
st,atistically analyzing a prediction range with the environnental
conditions and a result predicted fromactual neasurenment data, it turns
out that except for several cases where remarkabl e excessive influence
exi sts, a natural upper line and a natural |lower line of a predicted
corrosi on/ wear curve coincide with about 980 and 2% of a cunul ative nor nal
distribution THevestuagpeat i vhrkybadenceconcadti of athealdozatpsaon
probability to the predicted corrosion curve, the interpretation of a

cal cul at pbenreseh bncart behexatimedphietthi ¢i gherr ataPadie st Ateddent years,
nem/high-gerfornance at nospheric corrosion_resistant steels calle

coast al / 8688 ldeC ARMPSHHRAFEUSH rBEFsH R Eddm &t &8 &£ W B28&E Bped and

i ntroduced on the, market by donestic,stee n re A them only
a coastapréfﬁﬁg%ﬂérichngF%Sio ?85% fan?£g$géﬁi%§5%i5%§ﬁrg§§e Cor por ati on
has | ong-ter.m.exposure data o itd der, @3 b gi rdern 1 Kowever,

t he nunb’é?séfStp%(gge;érto an?as P%)gg?rglelde?@gsgglo%%r égovmt t hat ofla JI'S type
at mosphey | SIS b 31 SLAM o 8t 88l {heesinpf £ £bn ,Stige! whaleH i ehe
stipulatéh%bégg%g 8&%314 én JI% G 3f§5 arerzollectively called a JIS type
at nosphepice S K 8SIHQN E8sirfAidnskedl)stand idtésldiifs i subt etk gdasp and
anal yze the correlation with the aforenenti oned systemati c weat her data.
However, ratpdthet poesent ionk: wiea dheynasbuercen et sai rbosrewladt on the
seashore or caused by the - 40 . spraying of an antifreezing agent is
poi nted cerdudtips dosi calimosbopr @SR QCHUEHS cB ¢ kA LB Joft @ heh8or r osi on
anount accunul ated over tine as a standard in order to_mini 'zi ge

occur r ené@ ra b pactat oPredif Gt 2¥R Ft 2t al sIrHu‘érfj@rextc%sg‘P{See xf) ¢t5ati on

and safely realize LCC_m nimzation. Therefore, redictin o] or a
3Ni - 0. 403{5%}%'6'15(?&&%? gthlr?os%‘ﬁ@ e c%gréf?iaorns r%glag)tsaen slgeglgli?ésgl %5{1 down

on the bagsis of the afore | oped_nwt hod.f qr hctdng Lhe corrosion
amount afcurful 3?5<§°os\/{e§£t {]r:ean%g%f Of‘hggﬁl%ﬁoﬁpgeaaﬂrrrgg%htedra:}g corrosion

resist a”t_ceihegéeB%é@%&OLaLrPV\éQQa%%’or?f (ER.nki powithe £0ELAS ®9iamount

accumul ated over tinme o e coastal atnospheric corrosion resistant steel

i's subj egtad t ¢, ABNSXPLLSTn@IL ¥ eBr 6sRBhed Y XumbB. o Fhey&past al

at nospheric corrosion resistant steel is a steel material having | ower
corrosi or lanwls ddssd ubhen ackcubtryimhetebychihe eiguwsttyear dodrodidon anount
A of the coastal atnospheric corrosion resistant steel is smaller than that
of the Jtde yperaambpheniateorhesi oh Tedi staninfideiteThduoadtBiCce

at nospheri c, corrosion, resistant  steel ' . .
this corrosion rate is a theoretical corrosion rate

on the assumption that this state is a state in which
the steel is totally uncoated, that is, a state in
which the steel is not coated even with a passive
film, for example, immediately after the steel has
been subjected to shot blast, this is insignificant
from an engineering viewpoint.
1 .e :
vx=m5}5- : -+ (Eq. 1)
If both sides of the equation (Eq. 1) are

integrated with respect to X, an accumulated

" corrosion amount Y after X years can be found, and an

equation (Eq. 2) is obtained.
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i's a steel in which a reduction in pH at a corrosion interface is inhibited
by the.formation of N containing rust (Zairyo-to-Kankyo, vol. 49, No. 1,
pages 30-40 (2000)), and therefore the level of the rust stabilization

i ndex B of the coastal atnospheric corrosion resistant steel is |ower than
that of the JIS type atnospheric corrosion resistant steel. - 41 When,
based on the aforenenti oned way of thinking, the first-year corrosion
amount A and.the rust stabilization index B of the 3Ni-0.4Cu based coastal
at nospheti= ﬁpnﬂbshgﬁ—désfstant steel and the (8®-type atnospheric
corrosion resi stant sPeel (JI'S SMAMO0W JI'S G 3114) as a conparative exanple
are found fromthe result of an exposure test under a bridge girder in
whi ch they ar Bedifyj etfedt® ABPWUNtAF &xgostir & Sdr ﬂ?ﬁé%ﬁiﬁ at the quay

in Kimt ' wh ' '
?%i%ég—yeg§aég%r%g%g% g%&ﬂﬁpprg%s%gﬁehSSEBA as an

initial condition, the value of A is represented by
an equation (Egq. 3).

1
A=Y yeieary = J“’de =

X=0

Y
-8

- (Egq. 3)

Moreover, by letting 1—f = B and calling the
value of B a stabilization index, a prediction
formula of the corrosion amount accumulated over time
of the atmospheric corrosion resistant steel which is
empirically well-known can be obtained by

substituting the equation (Eg. 3) in the equation (Eq.

2).
Y=A4X" - (Eq. 4)

Fig. 7 shows the relation of logarithms on both
sides of the equation (Egq. 4). As shown in Fig. 7,

there is a linear relationship between logX and logy,
and to predict Y accurately, it is indispensable to
estimate the first-year corrosion amount A and the
rust stabilization index B with sufficient precision.
In particular, as for the atmospheric corrosion
resistant steel, when long-term usage is taken into
consideration, the value of the rust stabilization
index B with linear inclination taken according to
the stabilization of rust formed on the surface is an
important factor.

Further, the result of the study of the equation
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<mdd, <'the result in Table 1 can be obtai
'mdd, -t _ _ ained. Here, the 3N1-0.4Cu bas
coastal atnospheric corrosion resistant steel is a steel materi al ?gr

.€xanpl e, disclosed in Japanese Patent Laid-o [

\ _ -open No. Hei 2 125839,

Patent Lai d-open No. Hei 11-172370, and "Zairyo-to-Kankyo, vol 49Jaﬂgneie
pages 30-40 (2000) (Table 1) paraneter3Nl-0.4Cu ’ ' ’ ]

-St eel JI S- SMAA90WRat i 0A(~Lm 1202200. 55B0. 720. 950
( . ) ) ) .76 From the resul.t sh i
Table 1, gde #)rsin yeal azdrsmwsiton Enpun®d A ofashd& 3INFoWS4Cu %%@@&yc'oagml ol

at nospheric corrosion resistant steel is a val ue obtai ' [
_ re . .obt ai ned b
the fir sthaatheorseseond tanpofit 3A PILERSE NS SW%%@BW&H’XSEE'P&’BE! glnng

resistant steel by 0.55, and the |evel of
the rust stabilization ingex Btygkégﬂa value almost

close to one, and corrosion progresses almost in
accordance with a linear rule. However, since the
first-year corrosion amount A is extremely small, the
corrosion rate is very slow, leading to the
realization of the rust stabilization state in which
the secular deterioration of load carrying capacity
of the structure is insignificant from an engineering
viewpoint.

As the severity of the corrosive environment
bpecomes higher gradually, the first-year corrosion
amount A becomes larger, but the rust stabilization
index B becomes smaller since the formation of
protective rust is promoted. As a result, the rust
stabilization state thanks to a secular reduction in
corrosion rate can be realized. When the severity of
the corrosive environment further increases, the
protectiveness of rust is lost, thereby both the
first-year corrosion amount A and the rust
stabilization index B increase, and consequently
abnormal corrosion occurs in a severe corrosive
environment beyond the rust stabilization limit
conditioﬁ.

When it is thought that the corrosion rate in a
state in which the protectiveness of rust is low is

' determined by the environmental conditions and the

corrosion resistance of a steel material, the first-
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stabilization index B of the 3N1-0.4Cu based coastal atnospheric corrosion
resistant steel is a value obtained by multiplying the |evel of the rust -
42 stabilization index B of the JIS-SMA at nospheric corrosion resistant
steel by 0.76. Hence, based on this relation, the prediction of the
corrosion anount accunul ated over tine as a standard is made. Incidentally,
the result in Table 1 is the result of |ong-term exposure under such
excessi vgeianf |cence sciomdi emonsn t hat carhobgh aRrpP¥exérwdsat ¥ under a bridge
girder, the scale is far smaller than that of an actual bridge, the dew
condensaek®res sedi LY ofgn AP R HaP fa 3 Ar §8YsobAR df%al P)and dust is

deposited, In_a dition under an actual bride_ girder under which a good
breeze i§4ﬁéﬁzéﬁggfess deposits are coll ected Fﬁgn gﬁder t he af orenenti oned

condition, the absol yte val ue f t, | st .- oryroskon amouat A
and the rust ¥thaebri?i gatﬁsona#ngé%oggégrtlﬁgu%h?%tooyegig%aﬁrg?{ag‘fhe ra%]i o of
the Tirst-yeal  6QLIIST POAMUK & anid Reoiratd Re Ok £l Tk extaAbL] 1 zation

i ndex B between the JIS type atnospheric corrosion resistant steel and the
3Ni 0. 4Cuphaseda atMespher ke LOFERGEAD I £Skelcd s6hedingabrel the

af orenenti oned probl em of absol ute val ues due to the exposure condition,
and hencedreyibue itdwuglit thoe beoefrfect viey IwddantZaldyd &lhso as concerns
the nethod for predicting the corrosion/wear of the 3N -0.4Cu based

at nosphericxr xos Losi ane s ésitstrane  sheldx vhe cconteetfd met hydavas been

descri bed here, but respective coefficients of other steel materials can be
al so f ousd hyo aéeumaneag At ur é fdgtenpprnedtednes Jdsei Bt€ab predict the
- 43 corrosion/ wear of these new steel naterials in the same nanner, and

it is neBRTREIRG S5°t ARTHHPLNEEye FREAICSTF FAEFOFed RIS XCBpe of the
‘ e Cion A ) s e
- present”venyi o, o ding bo Lhe dBELN o Catanpsal L o o6t o

rder to Turther unction by surface

treat mentys dLubs il ABYE AAYABLRGRAIEY 1@ 5S¢ £EE A ATeL HOE i d T ghtl N

protective rust slowy an urely than to~accelerate corrosion to shorten

the periqd,of tha foLaation9é Ehe oyeeld Veokidlsidm QRN MOAdS, it is
effective to maintain the |load carrying capacity of a structure over a very

| ong period ofThémenwiihenhenaal ntonglityi bhe subst coutd bdefed tthe be

protective rust eventually while reducing the corrosion rate of the steal

mat er i al csmp dexasipodsidilrey madyasf actesulechangelfe mavntdst atPwym of this

function, the occurrence of outflow rust can be also prevented. From a

result ofthe erydsieemeadtabvepngdidetrpd dndery@diChotd® years for the

at nospheri c corrosipn resistant steel +ggm’rer Ci ed, from Irfngaago to which
S

£
a phosphdttRC§BNF bhSe PVE BASEd ST érﬁ _eﬁ?ﬁ:? het R5F T s™ Bppl i ed and
appl i cat IPPrE‘?‘ﬁélgeqs’fg%fﬁ%%e@%ﬁ t;s%rq# ;%gs,t}{é éﬁo%rnf%veg?t gq:trg(pfﬁgconcept can

be reali zed: face treatnment for formng t protective
rust sl ow y; and i eby 52N PEeRr A\t SéARAlddnRehit R} Behasm $1 apdaitk by the

foll owi ng way of thinking.
salt amount beyond 0.05 mdd, the atmospheric
corrosion resistant steel sometimes is in a good rust
stabilization state. Hence, there is an objection to
the way in which its applicability condition 1is
determined only by a single index. On the other hand,
there is an example in which the correlation between
various pieces‘of weather data and the corrosion rate
is statistically analyzed, but a sufficient

conclusion is not necessarily obtained. One of

reasons for this is that no study is made in terms of
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‘(i) kn the atnospheric corrosion resistant steel. - 44 subjected to the
surface treatnment for formng the protective rust slowmy and surely,
corrosion and wear are conpletely prevented until a step of deterioration
of an organic coating is conpleted. (ii) At the tinme when the step of
deterioration of the organic coating of the surface treatnent for formng -
the protective rust slowy and surely is conpleted, the protective filmis
formed emdniecalr fkaicee bfi ctshe at nospheric corrosion resistant steel by the
effect of a protective filmfornmation pronoter contained in a prinmer. (iii)
As a result, Hereceor tde oporates bY 1tNe A ndBpRTeSPESsFon resi st ant
steel at a point in time when the deteﬁi oration of thﬁ organi c coating has

been complet eanmenontf (HardiRg Bt thE a3 8t fdsphific corrosion

resistant steel at, an early stage. |nfgQr i h r of years
t he corlacfsc?%ﬁméﬁd:%/\%%?gofa’%/%‘émﬁ s'phergi@o&?ggggﬁ?%sﬁggggsteel have

been conqpl et el. reven | S: necess esi Lyatie dbe off echeof the
surface%le%gﬁérgf g?)f)l %%&%‘Zlgar %gi%?lilatr? el(ra\%jt:ggyl hased on t he .

af Ore”e’l\tt!rﬁgg hQuad it ativier Bypeheshsx fRagee di be thi Sailnftorimat ikdme set ting
seens to change variously according to specifications of the surface

treatnenf;) Whla refgrancadosyermikstbasadl pn actual results of steel
materials manufacturers and surface treatnment manufacturers, the nunber of
years is(inpuhieecdcodorsafimatg, b that atheo ephecti ¢annye R oPRStonafly - 45
estimated. Incidentally, the on-set tine is determ n&%quugglrgg t he

det er i org@t bpo ier dnd loft @ henorgai &l cYAEMYS Sarkd B S "tine, in view
of the aforenentioned effect, the corrosion/wear curve s ggggldv&n paral | el
in the ditéttilon af r&ﬂ@‘bo%’b@é%e"f‘f’o&%&i‘% bPFSHe Béfi%d® eterioration

of the organic coating of the atnospheric r.0s resi sf ant s L€l
subj ect et { §&Sre) stiFf dhre n‘f?gggst%agggnﬁes%%di(%?i oingof the corrosion

anount with the inf.l uen ace treatnent taken into consideration
becorreva!bﬁggiubﬁee. Oﬁ/braeoc\‘%/]g 9B®%f§?&lyl ng the predictively cal cul ated

first -yefg iqgr r0si Qn aPHPL A ANl ¥Starsd @hicl izathaa )i ntexrBaafe s he bare
at nospheriC corrosion resistant steel by a surface treatnent effect

coefficigRt Wdhrbashect yt o ft ethéi astro/eah exdra oshyn raamwpantA and the rust
stabilization index B found from exposure data on the atnospheric corrosion
resi staningtreedssshj ected to the surface treatnent, the corrosion/ wear
curve of the surface treatnent atnospheric corro gon resi stant S{;ﬁﬁ)%' can be
cal cul at ¢dv)THes eby swl EBra® xbtecpROYME Fi r(é?-é ar-tof 886y anbint A and
the rust stabilization index B, the predicti on. of ;Lhe ckg{lq:ostirp@ amount Wi th
the infl GoFco ®t Viky s f &8¢ 13 BRPTEN T 8keF ThT6°Coifsi deration can be

appl i cat ionf 6o ACPedt Gttt i Sbt BFe st Tag AT e Fonnent e ol Shed,
surface Ewﬁgng?tfhéﬁairborne salt amount.
(v) When the sulfur oxide amount S (mdd) increases in
a region where the airborne salt amount C (mdd) is
large, the corrosion inhibiting effect thanks to
sulfur oxide is produced. It is thought that this is
because sulfate ions are adsorbed into rust,
negatively charged rust is formed, and thereby the
invasion of chloride ions is prevented.
(vi) Concerning the influence of an annual mean

temperature T (K), the relation of Arrhenius, which

is the basics of chemical kinetics, holds.
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“or repainting is sonetinmes performed not only at an early stage but also
every several decades. Such a calculating nethod as enables the prediction
.of the long-term corrosi on/wear amount in the aforenentioned design which
is predicated on repainting is prem sed on a concept that the corrosion
rate is zero while a surface treatnment filmor a painting filmpresents no
-probl em and the corrosion rate presents a proper corrosion rate in a state
i n whi ch ¢ihe) SHifAGe: hgeatment ihi lan of nsheleay hrdey f (RAfRS deteriorated.
According to the present invention, the mnimum nmai ntenance, verg | ong-term
dur abi | idyi deei @i de al nospher BEMFPRSIESIT re3F LMt 1t £&5 1Y akfures which
can contribute to an inprovenent in the ftﬁ nci al taf@%%%x? the nation or
a | ocal sgowelnientexpasied matibewitat faéi IS €EB who does not
necessarily have a detail ed know edge of the conplicated corrosion
phenomerfosth of efties a%ﬁn%r‘?%pé&rtr%gron resistant steel. As a result, the
provi sion of safe, secur and | life: L t s il 7i Rfir@Astructure is
furthered. HehRED ﬁi'leen?fgg‘lcﬁ‘%‘%ﬁlwgh (glég)ss%tlgmfcﬁz rlzlgfeénerati on of
industrial conpetitiyenes i 18 PAb 59 1 NE& easasan £r sdiectl on
t echnol ogy°BF et%régle%ntgFﬁég t oﬁfﬂk\/\hci%cf]h is a new idea using a natural
phenomenog afs d e, A0S RE 8y itdige ayspher e chsrmsilat e@shbeisatt steel,
can be iPPPOVEd to raise its precision with the further progress of the
study. Howeyefe foremeedliesed onsgy cthathewking, thins &@detioms  its
basic portion is in the category of the present invention. Wwen the results
of cal cukgli.ong pyishedtwsnest.abl i shed method for predicting the long-term
corrosion |l oss of the atnospheric corrosion resistant steel was conpared
wi th hitherto accunul at ed actuad. £xpo ~u1~Eat)est dat a, (E%ﬁ co(w d be confirned
verified that the predicting

that t hede=owdOH0; ensi(tret Hibis 11 8P dR e
) L+e- R¥F. .
nmet hod of the present invention i1s appropriate. It requires enornous | abor

and tine to deal with cal cul ati on _procedures y whgn d hes
af or ement i one# RXE wWdy oF tahi‘ﬁ‘P(?EJla%de? e%lon\(}g%F?on ased thereon are

execut ed. .Hence,, in por t.hat  euel Y sGar Easbhy dff edhcortder| ong-term
corrosioﬁfﬁ%a?ngﬁﬁhn giEpﬁgﬁa?nDsp eric corrfg}on resistant steel with a

per sonal  GOnpHt ¢, dieyekieatnaiand e f ceireribe minidest atiegn of - he
af or enent’i onéd Signi |%ance is tried by devel opi ng cal cul atabl e software

Wi th Visual, Basiq {registeged §rademark) 6re ofohbtraswit (registered
trademar k) Corporation as a | anguage. Next, the behayi or ﬂ{ this sqoftware
will be expspesedvdhysreqiteaes tisndetbleostRigbget RE i hPEMBIPEE &5 of the
present application, and one of enbodinents of the Ep{gaeta,t.ﬂ'kpventi on.

First, i reachaedl f{actea® which fipKeRT® AFFESSh-Fesi'stant steel Usage

Envi ronment Overview' shown in Fig. 12 environnental..caonditpans are set.
In an enR f drhienigll )dohdi & (ﬁ?%e??’i"ﬁé:%%feen,é)"’v\g?hgft- 4%

energy of a corrosion reaction, and if reference 1s

made to the conventional research results, for

example, 5X103 J/mol may be substituted as a

representing value.

The value of each of the influence degree
constants k, 0, and ¢ 1is found, for example, in the
following manner. First, the first-year corrosion
amount A, the airborne salt amount C, and the sulfur
oxide émount S of an SMA-type atmospheric corrosion
resistant steel disclosed in the results of exposure

tests of 41 bridges all over the country regarding
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“data’;and airborne salt/sul fur oxide data of a desired region are inputted,
a region/spot nane and its nei ghboring meteorol ogi cal observatory
-i'nformation are inputted, and a condition file (.YSK) is created and stored
by a nenu operation. Mreover, the storage place and nane of an output file
(.CSV) to which the prediction result is outputted are set. It should be
‘nmentioned that the wetness time TOWand the atnospher.ic corrosiv(ijty i ndex Z
are autohet iacahd g poal cut aced ﬁQ%hPﬁnﬁiﬁsﬁéFé‘.nth?ES\?éT ,CPRE VM Al

precipitation is not used in the cal ation of this s re, but it is

desi rabby ttdh ¢ npatl laii8gotd 1€ as Pé‘%i%‘ér@r?c@‘%a?&ée%a or the airborne
salt ampunt and the sul fur oxide anpunt, .i L EcRASUr §a®Hn val ues can be
obt ai neapsttﬁet‘&éﬁué’sf?a?gei Mot 1 88 yV\hoeén Fﬁé%@ﬁ%gguremnt val ues cannot be

obtained, it js,possiblesta i ; eekhPt AREt3®n ANaaRPrxé nat e val ue
fromfif89%erELoR J%%)aﬁttaesecianggésﬁd val ue. When the prediction result

is used for_th si g f : le $tpyctoure or 3tthet | ake, fidund.t hought
that t hE°&hti ?llg%’se 1'?langs(’acirinc ng%neg&a jyudgment about whet her or not to use
this sohtd\é\%a{@iggaq%}o;rp@weeob@ﬁuiatls woanoprdrap e racaoudt dbi 1any. Theref ore,
the nane of a person who sets the conditions is entered. Wen the corrosion
anount £/ 988 yearn i Buknant py Régt vmhdestgos ur B UEhle PP &31Bf cal cul ation
based on the actually neasured first-year corrosion apount A ﬁan be

per f or meedwydi Mpuitrt | et e ¥ §hborreedcodr 32 6R Sfoudt 2ASY YRE "Fenu
operation - 49 of this screen and switc ing ngfde S ttfirn The val ues of

| ongi t udéh ene xipats 4 uge tEfS S cOXSt raEe PO ST dRI5r & TEPTesent ed by deci nal
conversion of fractions sna r than a.deqgre E di spl ay: i in

degr ee, wWRabher é#ﬂtéeééhdl,$é§ 'wltl'?fpcﬁl]?" 1§ug?%%s?1§:%£c?iécﬁ§d%%%§gil§% a panel
shown in Fig. 13. A selection, hetween it RGeSt | ongitude, a
sel ecti ng?\ﬁé’enw?‘lﬁggﬁﬁ a???ﬁggna'nd ggﬁo+§??t uﬁcjlrg;g gnd an input of the
val ues of e dt cenbnal eheadmnaad theani f a "_" button
is cli cWe%?Ht%ﬁgs \g/%fﬁg o@lﬁ‘wéi %gd%?ﬁe deci mal conversion of fractions

smal | er ¢ bapcthe dear ee 4sd caheul @i ad adnduea splhayedid iy thiér bywen a
“result transfer" button is clicked, an input operation of data on |atitude
and | onghéeded SogoRpicies. etTha MedVh&uakra, cah DedBilsd set easily.
Setting values can be easily inputted froma dat abase éo alﬁgﬁt/f%( §hown
in the sgrReMidthaha cafor EFOMTORESE /WG 4oNpHer | RNEGH 08iron i’stanf st eel
Usage Environnent Overview' by clicki rlg datg. r.ocessi ng gggh"\ﬁ sual dimte
Search (Bbenshowalurdl t#RVAEANBRREEY PG tact?VEt € - Panel shown in Fig.

14. On this occasion, if the |latjtude .and. | | tude @fe 3y sRets pHdel ost udy
are inpu?#é@ﬁ%%d&&ﬁc"e,p;a&ﬁ a%ﬁ?ecgeﬁ%g%ﬁgﬁ%op%rgattﬁloen heconas mor e

efficient. A small  red cihrcle iS,S athamt (eer.responadind thet he
| ati tudecﬁﬁ(f?%ﬁ‘éilfcaldceju?%%%t ?edﬁynlegl%a%%g on a mapQI(r)f the Visual Cinate

Search. A r ' | shlayed snoPant PYxd Museaqger atizanew thin the map,
and net e&Péﬁgg?%E% gibés(grvat oroines can be narrowed down to those within the

range. | fjomd €0 akeyi t@l thlsef vhl oviiasy i manhe wi seniasy b ORE2EAd circle
mark are extracted and thereafter one is selected froma |ist box, its

| atit udetared hesgi tamer ale tshmwnwdit It heh gaf 1 BHE-VES Wi SPEITR® hBBul us i s
cal cul ated and di spl ayed. The snaller_the dist ancxj‘t nodul us, tpetﬁgal | er

di ff er eneemumt| &t.i t Merandnopgithl d¥e. et 4Pt affte"fSddl us 1'ndi cat es
differences in latitude and longitude in a pl ane, cgmd t‘pggglﬁy Iglerring to
the altitimdel eenafe dRaErEer PPRECERTIn fsitd 7t RESefect o operation is

advanced. Wen a "data_transfer' .butfon.i I gkednh sk ealiedk eatthiers
 condi ti o€ IR EIEGH it F@glﬁ%,p?ﬁﬁl}%t eJ£ t(t)_'et%:hngé sgreen of the "Atnospheric

CO”TBinggskgﬁygtéagmaﬁ§aaﬁile the values of these three
constants are systematically changed, an optimum
solution of a combination of the influence degree

which minimizes a deviation in

" constants k, 6, and ¢

the correlation between the first-year corrosion
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‘Envi r.ognment Overview'. Note that this panel is devised so that weather data
wi thin Japan can be easily inputted, and the setting of weather conditions
-necessary for calculation can be also inputted manually. Nanely, the

predi ction of |ongterm corrosion/wear of the atnospheric corrosion
resistant steel in overseas countries is sufficiently possible in
principle, and the effect of the present invention is not limted within
Japan. Befskstexecidngheal cthakiptie r 1 he cexcessiive tinfine8de degfee is
confirmed by a panel shown in Fig. 15. CGeneral val ues of g scaling factor
with respactidt aunter hatllat apgemne Vitdcahbya vahre 3BEEPFUD the - 51
nat ural upper B val ue are shown by default. In cas mﬁgre very strong
excessi wea 1 nébuenoe, i §opr edikamed €or khe=| Pkéd,r t Rese YaPues %%aulﬁ be set a
little larger in some cases. The predicting nethod with the excessive

i nfl uencd degree which was not included in the environnental neasurenent

val ue taken into account seens be unnece Y¢Sl edi ction
cal cul ation in& aﬁt‘lﬁ%? 8 atlenﬁgggalcogn %%E‘Z‘?é n%ggl%%g_ anEresuI ts needs to

be originally made, _bu en .t ny|i QUER Mo t Pola cseverer than the
early sfﬁﬁﬁ§%5 (§Bn§FPhg¥¢o§fiEﬁﬁgiﬁkginingég%gﬁnanaging the actual bridge,
it ist ggtragttah% Lt dieS] 80 GORVEN 80k NEd 5 0B ft ovelashleay faceppis i cal

st andar al ue. erefore, the function of changing the excessive influence
degree igpadgedh i Pet Biee 50ht varer t &f cem sildetrlesl comdbei omekatildfgi¢dput is
conpl eted, the "data processing” is selected by the nenu operation, and
then "ExgguiieQal phkaidmenef Al uee Amarichampid @11y Q%% ed @5 nove to a
screen of "Paraneter Calculation results". Then, "to,Secular Prediction" is
sel ect edthe tdwer resd vigey atnetex add IRF cthekifdg ® ExEéMS cal cul ation", a

O " ar amet or Begiash| 60| $1 R GPES RIBEHAN DridoF 6 | Hhe Feds O dory
A'and t NBorEEacR: DG iZaE PO ThBs 15 CIROBE tegert M e EERen L oa hear  of
the at m%%r.]refrci) §163' rQsi QR €8I S aQL Rifehyane s edoet afi bieat o 52
performed is shown in Fig. 8. Moreover, the relation
between the corrosivity index Z calculated based on
the equation (Eg. 6) and the first-year corrosion
amount A is shown in Fig. 9 and Fig. 10 while being
classified into a vertical exposure member and a
horizontal exposure member.
From a comparison between Fig. 8 and Fig. 9 and a
comparison between Fig. 8 and Fig. 10, it can be seen
that the first-year corrosion amount A can be
estimated with a far smaller error by a method of the
present invention in which the value of the first-
year corrosion amount A is found with the corrosivity
index Z than a conventional method in which the
severity of corrosive environment is represented by
the airborne salt amount C only.

A horizontal specimen and a vertical specimen are
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expressi on represented by Y - AXB (Y: one-sided corrosion anount
accunul.ated over tinme, X nunber of years elapsed) which is generally
accepted. In the panel of "Parameter Calcul ation Results", estimted val ues
of the first-year corrosion amount A and the rust stabilization index B
based on the setting conditions are displayed. The prediction range in a
state in which the extent to which the rust stabilization is inhibited by
excessi v@ifffdnente iffaca opd tarcthias tie Whikcherter 8P Sdpf@yi ng of the
antifreezing agent, deposition of salt, and retention of condensation water

f
is very FURSItLRIFSSI fet i hReusHTFoGs WA HE Ofeunti §EiSRY ndr mal
val ue 2% value) and a natural upper value (cunul ati r pro ity
98% val u%}.%fﬁ%egand]aI? d 941 Ue° whéhn ?%J%eexcgce%f]rtso %/\%lggﬁ%[a{?;iyust PRRUY,
stabilization is_ jnohihife . eXC ' i;nd | uen LSy Iwik@rge is
di spl aye }15;?1 t‘%eq{slg?e %rrge%ésﬁ:g%tg)ﬁt gasfgg%gﬁérg o?g" %%%ﬁlsg@ie?n V%Jégﬁl ts
Overvi ew, Refierencg's 4,5 88¢e Jwi dhe afith PPRLALION RE &ldekipgla button of
"Next". Based on Constant prediction values displayed in the previous
panel , 2% 2% raneed%% pr ababidi £y red tpsaaf dderoma-emn datoant oA on/ wear
predi ction val ues of each condition of the atnospheric corrosion resistant
steel (SHK) tdnel hbe icomstall atxmepherd cnenbregsiwhthesistpatrtsteel the
(3Ni -0.4Cu) after 10 years, 50 years, and 100 years, under the horizontal
or verti calr mxpbyitey condeti oh ahewsalkul et Thendesiiigs df0+ hi s

cal cul ation can be seen in_a panel - 53 shown in EIH'?) ,17. V\heg a button
at the | 6@eyatehenss tHedpadd) o2 ndsd® ar 70drr 03F Bn UHodhP e edi LPilch

Overview' is cljcked, a corrosion curve predicted by the calculation can be
di spl aye@eiaﬁ‘%rgﬁﬁi%catrh?of‘rﬁoa&e’gﬁ Cfrheai g%(i)a g}ll\nhca lcﬁ%d%raglbi %% inthe
graph is dic LQN O [.r.0Sd n . (1 ang f 2~ 1R he

nat ur al sf{%a ec?' ang%?;r]%(ggrggcdgeé?ggﬁjsrt %&wgi\%%ﬁgﬁﬁﬁt?‘rgaieon%%f ?OQ, 0. 5
a, and Q're25C\QBveY¥'!f@p@%%&ﬁ@@haw-t%”@%atEO'r%,p0$§klb-| e74p adthe
realization probability to the predicted corrosion/wear curve and displ ay
(representg)qltipofN,saéspkhe feblowing Fig. 19, Fig. 20, Fig. 21, Fig. 22,
Fig. 24, Fig. 26, and Fig. 27, it is possible to add the realization

pr obabi | i4,Yutm) = 3R6QZ 7484 +cDIT o$peil/.viehK QT Ve -antEdi sflaay (represent)
it. Display/non-display of a desired probability region can be reset by
oper at i ngda(icimpekbdh16£’ + he2.1D%erd.05ef t . (pedorkR gfgl@o ar gubBdts i recent
academ c conferences, concerning both concrete and,gteel ,. design and

mai nt enance maAMEEABRE aeb¥ . t FHRN petformRiS o AR E4SHIt PBA t hat
corrosion and deterioration occur on a | -term hasj re for
structur é%“‘f%rbgaglon‘é?iﬂgtsedfegﬁgrdo 1< gg‘crl%' aﬁrlr%vg’?reefn if:gtait é;}yg?gr?a%

mai nt ena a n o] f fr e fespb@ni ng.
Based onﬂfeﬁneg%gl %ﬁ%t%%%%&%ﬂ g%g:fl ?%?Egslofétwmgﬁ)g%%g??gg{i on policies of
steel matRmMEkL$scand Ra sukfacee reat gt darihodh tahia slesifgoofohliydges, and
- 54 mai nt enance nmanagenent policies are required to be studied so that
the corrati®nvamindatae dposupet atbhbewi tarich apanoxthat dlor Dz@nalon one -
side in 50 years and 0.5 mmon one side in 100 years, this corrosion anount
hardl y affetibemg atre Hesd wdpedi g shpacittiv ekt ,uddpe | ey BVTiBEASN bri dges.
In the calculation exanple in Fig. 18, it is determned that when a bare
hori zont dis nghsem iisheNAGLVeRY af HBBpFerROLSr rdsFBnaresi &t anf ¢t eel

SMAHor i zontal ) i s used uynder these enyiraqnnent conditions, there is a
|(oossi bi | iz‘tzi‘ﬂ"gf%8%5§&R%’@Hén&ﬁ8$i"(‘?ﬁﬁ+ﬁaﬁﬁr%f g{lg @A n 100 years at a

probabi | it o ; 30% nce di Gty |Gl a,hep is nmade with

3N - 0. 4mh%5§%8%%oalsi%i?9at(rr%§bhepir€ @ggr ggtlﬂoén)?rgging%l'ant steel as a steel
material v dheieesu { yexenplhbired dik Eigtyl% e ahtadaedr Incidentally, a
cal cul ated value wth excessive influence taken into consideration is also
shown by @ yeihicasi b hat ahefleced 9aryFisdmédi vemsiith ]l iitfy taadst eel
material is the 3Ni-0.4Cu based coastal atnospheric corrosion resistant

st eel , M plEoNEi a1 £hgncer é sejqudged thebedsatfiigtehohy ippsgile® i n t he use
of the bare atnospheric corrosion resistant steel under these environnental
conditi omsith no distinction with symbols such as “A” and so

on.
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For the purpose of further inhibiting the corrosion of the atnospheric
carrosi.on resistant steel and the coastal atnospheric corrosion resistant
steel, a surface treatnment nethod which pronotes rust stabilization slowy
and surely is sonetimes used, - 55 whereby a list box is set up at the
| ower right of a panel in preparation for the need for estimating roughly
its effect as a corrosion anount. |f an assumed period until the surface
treatnent fil Indetachoobdt eshand queet Conr dfln @8 )t hendt mbhspheqile tdern osi on
resistant steel or the coastal atnospheric corrosion resistant steel starts
under théBe.usHye, caritk t veasid sofebedtxrld flog secdbire Woknasileom apbunt
prediction curve is recalculated as, shown_ in Fig, 19 in the case of JIS
type at mBadgHerf £ECaHGDSP En LSkt E FAC s t12RE LY el &d P ¥RNnéMal pai nti ng

surface treatnent, and as sho in Fig. 20 in_the case of t JI S type

at nosphePRE L RESEGT re ihsetrh\r,l\?h& e‘éﬁ’ggﬁbjoe’!ctgd 19 sarddce FE@&H rr%n%sgf’or
at nospheri ¢ corrosiqn resist | . The f . in,Fig. 19 is a
corrosio% arr%$3§fép?%; %ﬁﬁgée%%§§Vheﬁgb9e%; |n§ﬁ% ca %u ation with the

start tigR4QfcCOH @3} ofnaf ntt{ﬁf SHhoplot L 8558l a3, RbLRIr 25sY 8-S ©Ret e

assunption-that the treatnen or “pronoting the formation of protective
rust is E}%tldl@ré@rgedinoeatche oghar ifemndi st kecd abhen wshomaliln Figesd0 is a
corrosi on/wear prediction curve obtained by making a calculation with the
start ti megfesoipoSidmady safd ecadb breads tendnisnadl ttandoasly nmul tiplying a
coefficient of effect on the first-year corrosion amount A and the rust

st abi | i zawifohi ¢ héext 187 oaigmel Bssambt ivhathstt it@liyeat ment for pronoting
the formation of protective rust is performed. From these cal cul ation
results, undeThteiEigSHTYRAENCOTEOSinm amougtych of RREH + Raf2rdb- year

service life can he realized by m ni nrum nmai nt enance by sybjecting the JIS
type atm&ﬁﬂﬂﬁ?ca5&4%@FBE%%%¥gt&%u%?éBPt %urf&&e??éa@ﬂﬂﬁtgﬂpch

prmﬂnes(Hg{f9EQHQ§”BORJJ§ 959%%?ig§dr%%nce it is
insufficient to show a prediction range. A weather
data observation site and a bridge construction site
have different environmental conditions, whereby the
occurrence of variations 1is inevitable. Hence,
Semilogarithmic plots in Fig. 9 and Fig. 10 are made
to evaluate the range of the variations, and
prediction results are presented in the form of a
range with an upper value as 1.7 times as many as the
mean value and a lower value as 1/1.7 times as many
as the mean value, as shown in an equation (Eq. 8aU),
an equation (Eqg. 8al), an equation (Eg. 8bU), and an

equation (Eg. 8bL).

AP =174, - (Eq. 8aU)
1

Al = — 4 - (Eg. 8al)

g .77 4

AP =174, - (Eq. 8bU)
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Repainting in surface treatnment for the atnospheric corrosion resistant
st,eel i,s not generally expected, but in this software, to answer purposes
and needs such as the realization of very long-termdurability at |ow cost
under severe corrosive environnment, use of surface treatnent for |andscape
specifications, an increase in life conbined with painting, and the |ike,
the cal culation of the corrosion/wear curve when repainting is permtted is
al so possi ble. \When a "Repeat" button is clicked after the nunber of

dur abl e yE4f s -of A,he surface treatnment filmis inmputEed BIhe screen in
each of Fig. 187to Fig. 21, a panel which encourages an input of a grace
peri od before repainting s displayed. The default is ten years, but a
change i s posENBl € be¥ Qe ey ol % ¢oI6PNRAPELFJraEXShpl e, when the
durability of a geperal_surface treatnment film.s set to 25 years_and the
grace peY BHQ&ﬁéhEyrﬁﬁﬂﬁﬁﬁnﬁ'%ogg ot Fi §8 Wenp it 5 ¥8¥F Y

ware’is so
programmed that a corrqsionl C tqt eals d,s. repeat ed
in an ad’d?t:i:(‘)ahra{?snﬁ neﬁ}éaﬂa\ggggfa #é\é&}{){ng’c%r%s?%%ﬁ%e%ragreﬂ ICtion curve
as a st I iS4 S . Ahe,resu thiS,£g1shown as in
Fi g. ZZ?P ?cs)% %P%%QZ%,Q)OH%@%%%%;HBQ% Alf u%geg%téhalgg\ﬁﬁgn&régﬁér al surface
treat ment x b NEFd omeERGb d Pr ahlie Bk a0FRNES & Cyeard ash e ILiSb At amfowh eelh under
t hese environnmental conditions, 100-year service life can be realized if a
desi gn apd & @i néerdrcel NerageNRNE paEnlsy rom tdhevadsienpti on of repainting
are made. In the aforenenti oned exanpl es of corrosion/wear prediction,
cal cul at comries pradd img | ppubttinespbrdii¢ 0AS raP THELS Y epP es& at i ves of
-construction environnent, but in an actual structure which has
conpl | cad EROFRIPRT AFd EXE ERE WV ek o8 14 HRNLarfde® © LAvillaRB At ANLBRIAL i ons
are different fromone portion of t Structure to aqplhe;. Accordingly,

g

h
the needP&t3GREBYi FFH? BHFE | AP QP oA AsEEFH 7 g S&RT ¥ BAFent al
diti : di t h. i - - i
cone T ops Secor 0 Lo;sach sorton of oy stclei s, and Shuangee
structur glis gy phed Aty pEl G+ 23,1 S AN FXAMR £ 0L GANbf OB nputted to a

panel of age Envirohnent ions Setting" 1n a portion of a structure
around WRirely 1 HeiampWH a of s¥IMdOFBe a3 énkh igssUsed it Daeeliat i yel y smal |
in a bridge structure to be constructed. Such conditions can hold in

gener al gioderisumbakeswivhihcht lae e friats tt yeetd ycexposeidoh oaacgeat wAnd i n t he
bridge. Fig. 24 is an exanple of a corrosion/wear prediction curve

cal cul at 8¢ urder holyd zomtatli grisifnapidy. tRe ir3hesSSeri bhzet i Me structure
around which the anount of airborne salt is assunmed to be - 58

rel ati velpdeval B, athdpee¥ieditohcaf @k ediction calculation rises by a rise

refat SHaIF. o eBFdi on”of. tion cal . )
por i on of & SARRT ur §F S0°% nat oF TBERa Uhc o 10 SO S & LprapsaEFom thi s
predicti @adesubl, df Be ARl mhigd dJhat HAk Veanndupbhlicl Yo rafela fully

realized even i T the bart typé atnospheric corrosion resistant steel is
used for ;thesg; gepeimie 8l M derg SHPHAGEASown in Fig. 11 is obtained.

From Fig. 11, the following tendency is perceived
although there are vafiations. Namely, within the
range of the first-year corrosion amount A up to
about 30 um, the rust stabilization index B reduces,
whereby the long-term effect of reducing the
corrosion rate can be expected. On the other hand,
in the severe corrosive environment in which the

'first—year corrosion amount exceeds about 30 um, the

rust stabilization index B increases, whereby there
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Fig. 25 is an exanple of conditions inputted to the panel of "Usage
Environnment Conditions Setting"” in a portion of the structure around which
the amount of airborne salt is assuned to be relatively large and the
hum dity is assumed to be high in the bridge structure to be constructed.
Such conditions can hold in girder end portions or the |like which are
Structurally poorly ventilated with a tendency of high humdity. Fig. 26 is
an exanplies of heodrarsyofioneaabppediat | on rowrsyEovalteul @t ed lyndeec ctilte
conditions in Fig. 25 in the portion of the structure around which the
anmount oﬁWﬂhb@r%@Qﬁ#ﬂCMSk%s@ﬁﬁd%cf%@nﬁeMﬂtvelMQQﬁgéhémjEh@ Admidity
is assuned to be higqé Qgso in this case, the precision of setting of

ion

envi r onmERPA € 8BRES SiisesCORG aat 1 8s EddhcePnd Athet BRediict$bn curve, a

region up.to 0,50 ]js displayed, Eromthis prediction result, it turns out
t hat eve%lﬁﬁatﬁg §%H%g%%%§§%ﬂ%?i8@95%]ect, the corrosive environnent is

sometines | ocal] ytﬁ@?’%rsecirﬁgt?ioﬁﬁ of tyt'ihaé Lhs? RATLL 97 10f, { NS pSTHEL YT €

under the severe environnment is bare used, corroslon excessive Yy

Progresses, #héCh iadses ra &F ORhemo fhene i &seAssSidpplivaidna m ni mum
mai nt enance structure can be realized by taking some corrosion protection

measure agadlstednityedUeheb PDELI A Ofhlibke Stddehtrieondi gre2smslae exanpl e
of a corrosion/wear prediction curve cal cul ated al so under the conditions
in Fig. hibhet hrefportiog dfotheagtlrerct dae aarandd twd chikke dwunt of
airborne salt is assuned to be relatively large and the humdity is assuned
to be hi gheandcamnht | ebdubjeceedetor ¢ uscostadl pitimn ohhsor fideet t £dat nent
for the atnnsphgric corrosion resistant steel. Based on this prediction

result, iftt%anlbe deteRfitned® tREENRS yEPSnR RS ACEIDi PPy Tt be real i zed
t the | t. t .as the entire structure jf only orti of the
2truc$urce%’ usj%% gtszt?etajr%galll %’Iévgré'scgf?ggi °%ﬂvﬁ¥~§?{}£ﬁ{‘e: 3%%’1’.)?&& ed to
th t i bLzati : diengl Lt becones possible
Lo rel | edtra Rl £ bont Bdga T e nd et Bh e A e DAt g S T ar 'y, as

for EX!SWﬂﬁlﬁhkwaﬂHGﬁsiﬂn!§a€€“%éwsﬁkmfhﬁer§@8%éupé%mﬂ%$98g0”fLﬂure
corrosion and wear on a portion-by-portion basis and draw up a nmaint enance

nmanagenemic ot reys dfnaecalertakiione nehbed for speediLsd | B8 et hep L opaney m
corrosi on/ wear anpount of the painted atnospheric corrosion resistant steel
whi ch i s dfirpd enemtteldf 8 etzien § oamesft soflewarsi asodesch | thed tabwesedrt ,be
wi dely and - 60
which cannot be grasped by the measurement of
corrosive environment exist, whereby a reduction in
the rust stabilization index B is hindered.
Hereinafter, such corrosive factors are called
excessive influence factors.
(ii) When the extent to which the excessive influence
factors inhibit rust stabilization is extremely low,
the rust stabilization index B is within a band in
which 80% or more of measurement points are
distributed. Hereinafter, this state is calied a
natural state.
(iii) In the natural state, the probability that the

rust stabilization index B exceeds a Natural Upper

line is low.



generallly used, everybody can easily determne the applicability of the
at,nospheric corrosion resistant steel, select a steel type, select a
surface treatnent nmethod, make a durabl e design, draw up a mai ntenance
managenent policy, and so on at any given construction site, which is not
limted within the country, by referring to its output data. Consequently,
under st andi ng of the proper usage of the atnobspheric corrosion resistant
steel is(5pheddy whechamaralbutestee 4hé neredabihithe tBptadinety of
this steel material. Mreover, the provision of safe, secure and | ow
life-cyctestostt abeldizathiphstimAetr 8 ils f LPWRer et aR o, NBY Y& &onpari son
with the predicted calc:tation result, research and devel opnent on new

at nosphet?P¥elork bRF ol S esP¥tant steel materials and the surface treatnent
and mai n{ epance mapagenen t.h r.ef o r r i cJ and
nor eoverEYF i %egﬁ sse’f%e;s%y“? aght%%glfeprcégi gftarg;ggg:ggu a?%gngragr%ﬂ: can be

ef fecti vlggyggtaigvéégd ifPreh8e S 1 09 UnPi PEWNREYELAPHRIY s d@@lmed £ S

utilization inevitably |eads to a great I1ncrease in the efficiency of a

busi ness, get had: cepeardi Hgpkhg af sesphald € aor@shan ngspskant steel and
the surface treatnent therefor. Moreover, the follow ng business formcan

be real i gednbkla ti¢i Y pYs & VAR chpahlte tife capmd Ingo futi it heumetdeodimccor di ng
to the present invention. First, in the stage of planning a steel structure
to whi chJtperatimsplsériicatedr ds? oher esilseuatl stleetvn &y &1 Extrgplied (the

stage of selecting a steel type), it is possible to plan the type of steel
appl i ed Infilvenreeell ifigucbyte thrédsgR ke stepsebie daf ctir¥disty and

predi cted corrosion ampunt of one type or nore tha e type of atnospheric
corrosi ohPPEdi SRAAL Nstdef BE 35 LLARS erﬁﬁélé&%norﬁlu%g}? cal val ues obtai ned

b tually. i tj.nati § t al ta Lpeludi I
mean t RV RTE A £ b Bl b end aPE Rl ShFeleed. ai rbor ne
sal t amoynt, syl £y 10X 081 AMHN e 127G, SO0 8RN foR! Y¥EEhLOGAld @Raflor use

where a usér plans to uSe the atnospheric corrosion resistant steel by the

met hod of +ihe pressart 1&ayent igHowantd copRar Mg the Ipreriehed cpinesi on
anount and a design perm ssible corrosion anmount in a design life period.

| n ot her i words, ekt eiss possiibl £l toneel ecs laestept hegperdu hitough t he
cal culation of a predicted corrosion anount of the aforenentioned each
at nosphesit@kciol t eeitdron es hskeght Bseasl x¢Phesant asi ®xofr BN # Af or mat i on
i ncl udi ng weat her observation data, an appunt of airborne iﬁué% and an
e

anount oBPRRY uYad¥iede® fntiiie prafnst2BEAtiZAt 8P JRAGKe

at nospheri ¢ corrgsion resistant _steel is tq be used,. and intyinsi
mwrogioﬂﬁ¥ﬁorn§ﬁ§ﬁ%%ﬁ &&ﬁkm%ﬁ?s%ﬁc%ﬁgﬁﬂenbpgiﬂﬁic%ng %&é S
a““wpheih%(¥”%9$§¥5$fiﬁ§ﬁ¥q ﬁtQﬂPé%agn%¥t8aHQé@eQn ANLLBgive
conpari son of the & ot enentione predi cted corrosion anmount and the design

perm ssi bl GELhel G fARWY, | AnbNe HIeShER WA E RRPOH. v Ui SE the

determnation of applicability, generally, - 62
rust stabilization index B is called a natural upper
B value. Similarly, a natural lower value of the
rust stabilization index B is called a natural lower
B value, an excessive influence value of the first-
year corrosion amount A is called an excessive
influence A value, and a natural upper value of the
first-year corrosion amount A is called a natural
upper A value.

According to the aforementioned interpretation,

it becomes possible to represent the range of the
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‘11 f". when the predicted corrosion anmount of the atnospheric corrosion
resistant steel is equal to or smaller than the perm ssible corrosion
-anpount in the conpari son between the predicted corrosi on anount and the
perm ssi bl e corrosion amount, this atnospheric corrosion resistant steel is
regarded as an applicable steel type, but in sone cases, for exanple, when
a large anobunt of thawing salt is sprayed to prevent the road surface from
freezi nguexcessinel i phlkuencei idetords heedheo bettakeh sftd«onsi deration.
In such a case, it is suitable that in the conparison between the predicted
corrosi @s tatmante carklyt he ipeg nésviillenmenitesi ohadroutt tht k& &i f f er ence
between themis set to be a given speci fied anobunt or nore according to the
excessi vatufhdenoer ¢ icBorsd LHRd 3 i%hﬁr@%ﬁ%EPét%PVﬁEoﬁxﬁ%?B%?ﬂs in
the predicting nethod of t rese i nventi on as [rect] for rust

st abi | i Z4t% oRXCEIDHES Iltn%fugpé:feer bY \it%atlfhpgegsl‘;rﬁﬁpn;tdne%ﬁod or

sel ection nethaod further_.inc e foar rdi ype
whose praé%ﬁ’ﬁ?éé.mac%?ﬁgsitomga%gﬁﬁ%gei;cgéggeqfhg Bgrlﬁn%'si %ani gto}?%gggb(%}tn anount ,
recal cUl Al ng,d (U egh¢lah £8T basiAll BIBUN1 Al ehAUdA B 1 1006 ppSirom
protection nmethod and/or a mal Nt enance managéenent net hod capabl e of

reduci ng, § hgePiRAi £t 8d iGOr§@8HeR RMPYNGL tr £& 1pertia sdihice. corrosi on anmount
or less; and disclosing an expected cost and an expected life to a user
when oneqé¥pevir IotRet et ane it ipepet & nospher il esr Oosli Dnisesi stant - 63
steel as a candidate is applied to a spot and a portion of a structure to
be used &yophedises. aNaetya lr egaanidagc ef stbel 1Yype whose predict ed
corrosion anmount exceeds the perm ssible corrosion apount, it is preferable
to cal cuaebid pzetiiered 23eKoR oh? afBEnte HREF SV E eé§&r}dh"eni3§pe ‘of met hod
selected fromthe group consisti of a cprrosiaon protection thod and a
mai nt enahtd tRanagRR¥RY St hghef ﬁggﬁaﬁci% ?ﬁé:epsrse’g}’gt g&%%rlregg:leon anount .
Moreover, it is preferable.to o [ n an XREC dlife
when t he™d¥e C&arﬁ%?e G AL S %‘g gp%atcﬁ%ggﬁgen%?cc&gg%rsdsidv(J)lﬁeresi stiaﬁt st eel
is used |} e cati o] ES o i he+gost i ncl udi ng
surface %?eé@ﬁgg Qg%gﬂﬂkg ﬁ?ﬁ%? %i%5?§§%dJ§%§§L§§gﬁﬁg§§§T%o si nul t aneousl y
consi dergﬁ-lu'&e%n kb d hea BRisNtENapEe MRNegeReNtupfethe steeliestandture, it
is possible to calculate first-year corrosion anmounts A~ and AH based on
actual neasuneentadf wepeesippnvabases astérf ixlapse uofdangtgindimeeri od of
tinme, and based on the predicted corrosion amount_ recal cul ated fromthe

act ual | ythedsuraticlilrast 1 98ab Y02 R 0SXSE 2RDUARL st 1bHL HES Gfet RBE Sof HrBsent
invention, to determ ne a nore approprjate, future nmaintenance nanagenent
policy. EAMmkermedhed fplys ﬁ)%%silﬁ‘idel‘f%t&QIgcut?lé?esa\:&Ih%?f‘é fEasur ed
firstyear corrpsionéﬁgnunts of _a verthfal exposure menber and a horizonta

exposur_edﬁﬁr?’o"ejrbﬁgd TV &n & fo3PHRES S corrosion resistant steel
respectively hased op,neasyf GEENf s rgsyYll $; 0f 5 §QS QSb PRelsPRSRE1 Y t &4

the first-year corrosion amount, it is possible from
the above description to estimate the value of A
based on weather data, the amount of airborne salt,
and the amount of sulfur oxide. It is also possible
to find the value of A by an actual exposure test.
By setting the aforementioned distribution band
of the first-year corrosion amount A and the rust
stabilization index B, the result of the prediction
calculation is also displayed in the form of a band.

When the statistical analysis of the amount of
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.any ‘gi.ven period of time of the vertical exposure menber and the hori zont al
exposure nenber made of the atnobspheric corrosion resistant steel,

- calculate a predicted corrosion amount of the atnospheric corrosion
resistant steel with extrinsic information including weather observation
data, an anmount of airborne salt, and an amount of sulfur oxide in a

“planned | ocation for use where the atnospheric corrosion resistant steel is
to be usedroiditdnnaift eor i 6§i orea nborirtat ¢ @k rdre G ofPEnd §€6f Ahe?
at nospheric corrosion resistant steel, and the respectiyve actually neasured
first-yeasuddr rofi s adnbshisabhd asEervi? A8 9 e REPATENahEE tetag8ment
policy based on the predicted corrosi pn anmount. én trgg G3ge, it is
pr ef er abl&ht Hare t R Tige@NBENdtd bnCPL Lokt PRE et “cbr €ttion in the

corrosivity index zZ Nanely, it is_pref l,e al cul a rosivit
i ndex ZPHEEH Thedudd™ nﬁﬁ%i“c?rﬂtedmgﬁ%a‘ﬁ %ﬁg?‘éq.&%)tg\ﬂhglﬁé t %Erg{“"id‘?gf ed d

corrosi on_amount is cal culated. agiat e MRasiy ©klapaleue exceeds a
pr edi ctEHa al T WPt ﬂégars% to ii\h?r:a/o? AH it is preferable to adopt a

ma ntengg%%g@p@ge 1088y dRivish bhefwivae prgoect éd rooraosi on
anount Decomes equal to or less than a predicted corrosion anbunt at the

begi nni g Qft+ PIaRNIINGw e MONE rBPe6itf ixap tydiwheadatcdmass iome wEathe actual |y
nmeasured first-year corrosion anounts of the vertical exposure nenber and
the hor pzanial cexpaside wartierabede 09 8fh@nd 68% of- a cumkdbdFReric
corrosion resistant steel exceeds the predicted caqrrosign armunh it is

pr ef er ahloerri@l addpt sibh td ami ABEVEnc el fERRERENE 1961 i cF SHE/ t R¥ predict ed

corrosi on anmount becones snaller than a_val ue_at _.the begj.nn of
pl anni ngdddomever realigakiedBr BAPB1ddi%f nfRe e ﬁ%ginlt&t') 8an excess

when the nmanagenent policy is actuall [ onsidaratigr i®fn t he
aﬂmolut§QEﬂ%§1&nt%%r88MTﬁ?8n%§%)ﬁ%rggyggggd%fn%igg%éﬁly,laﬁnwe

appropriate ifgi %’{ﬁ%pagtgegq?g}gggg%ntwpghi ¥ dwekudesct hgcghange of a portion
sibj ected 1o

of a sttt one type or nore than one type of operation out
of inspection, repRidyt aPda&£aNHhBG ANty BE pleher b i nang: ©f aperdsphéngd ot he
Fginal |y

operation fromorigina pl aned ones. Note that the maintenance nanagenent

policy is PPbslidh t edstiG tdetakaweels called coastal/seaside
atmospheric corrosion resistant steels are developed
and introduced on the market by domestic steel
manufacturers. Among them, only a coastal
atmospheric corrosion resistant steel of Nippon Steel
Corporation has long-term exposure data on conditions
under a bridge girder. However, the number of pieces
of data is smaller as compared with that of a JIS
type atmospheric corrosion resistant steel
(hereinafter, steel materials stipulated by JIS G
3114 and JIS G 3125 are collectively called a JIS
type atmospheric corrosion resistant steel), and it
is difficult to grasp and analyze the qorrelation
with the aforementioned systematic weather data.

" However, at the present time when the influence of

airborne salt on the seashore or caused by the
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"Morebver, in a nethod for providing information on the atnospheric
corrosion resistant steel, as an exanple thereof is shown in Fig. 28, a
-met hod for providing information on an atnospheric corrosion resistant
steel, including the steps of: a user accessing a server capable of
perform ng the nethod of the present invention via an electric

‘communi cation line such as the Internet and inputting environnental data

i ncl udi ngp payamuad £ mean drevpératar enga agei ti iy, RO pnécidhiaatiodt a wind
di rection/speed, an amount of airborne salt, and an_anmount of sul fur oxide
in a spats adésd yovteok ofphesessd a praftteked 7 ahieh ttheti€er plans to
apply the atnospheric corrosion resistant steel, based on actu Iuy nmeasur ed
or esti @ BEORIAN | 8RO WHE uBSCWHH LAF &G MY & pleditt 34 &N$%%P§ﬁéﬁmunt(ﬁ

one type or nore than one, type of atnbspheric corrosi resi st.an eel as
excanéﬁﬁ%eoﬁﬁﬁﬁiBﬂ ﬂﬁ?%%%gﬁ %ﬂftﬂ&%&ﬁ%ﬁpF&1%£ gggﬁéfétége% Ich the
user plans tq use, accordi ng.to.the . i n tion; and

di spl gyiﬁbeﬁqr é‘é‘ﬂ?r&P]t%egggl & a??ﬂgtﬁ%%lggt %P%%%Féggt%meé{ﬁger via the

el ectri C LRRTYNI £8LAGY d | DECSUAM AR Lh d Gher nathe Pegeras, passible. | n

ot her wor tthe provision of 1nformation including the steps of: a user
accessi nigréd%‘%fﬁffﬁgf fle toRbaulrdd ng anpar-egl sted s e dsicarr smlint of an

at nospheric corrosion resistant steel with environnmental data including
weat her gbmerseai ¢ ofl cdai@r ras iaroune sdfs ttambosrtee shl &5 dra dndamun®nof

sul fur oxide, and intrinsic corrosion information on conponents of the

at nosphethe &mrsbsi of resesedimreneslt fenadanedhe Aalf cde R £8AHCE HRg

el ectric comunication line, the user inputtin envinonnental dat

i ncl udi nyheader oSBT vANPHR tda 6C UM kwbBRt BFShi FAdheP Salrt® ahtiSan
amount of sulfur oxide in a planned |ocation. for eﬁhgr aghg§nnspheric

us e
corr osi ohYP&si St RAL PRt Ci Otror‘Bélﬁgledr??éﬁttaHéttgim ral “device to the
server; the .user permitting.the er to recognize intrinsic corrosion
infornat%8ﬁléﬁ”%8 3ﬁ§ﬁt8@oﬁlgH%Eg%%ﬁnre than one type of atnospheric
corrosion reshglantosteel; phanngdhne Cdccurt @1be disesEromike ber Hinal
device; the sérver calculating a predicted corrosion anount of each of the
at mospheficG £04 1 0%itdfb § hieHiant c ke i based Histhatenvi eotindrt al data and
the intrinsic corrosion information; the server transmtting tQ@ predi ct ed
COorr osi 0B vdRIAt eldo tdieaheraR pné sdévdrcer gpa etsen ekedctry cY csmfdhi-cat i on
line; and the term nal device outputting the predicted corrosion anpount
fromthe ternilied dewistal batoearhesdichl @0 L FPSiopnEesi Sfed Ytpsdiest abl e
enbodi nents that such information %gvfr?vided as %art of a_homepage of a

i

steel mater ial stegdufBeterdra L Bhays RY SHUCROFHPsHHRi 8RY a user can
easily investigate whet her, an_at nospheric osi; esLstant steel can be
act ual | ydt}s%%O?chd'osrbof‘cgﬁd”at}SOrtwi o%r%%yaq—'g{ér ugkgﬂ%e{ ﬁgé\%\ﬁ%i ch the user
plans to | erjd C.GOornROsi r8si gt the Internet.
As a resﬁ%?,r%ﬁﬁgﬁbg%gﬁégnVééyogsé¥ﬁ$ ?ﬁ?éﬁ%%?igﬁhﬁﬁﬁgfgéggg to diffuse the

a““wphe@dkfﬁé&@ﬂ(@e§§§ﬁ%ﬁ@ts%é%d-ibtém%Ime&ewﬂﬁﬁ thatt tde wdar can
sel ect a steel type whose predicted corrosion anount is to be cal cul ated by

prepari ngres W pg@w d fmslipte & be e rostent atedasxaont t Reesgot and t he
portion of the structure to which the user plans to apply the atnospheric
corrosi on resiBtantostsedli @ timpsphed ¥orcasaessi pRomehes hapt aheeel

di spl aying steel types which the steel materials nmanufacturer canéprovide
by a nend Sedestiaml nébhothiaht 1§ FSARGESHOThEE Blbrdbved FHTEPPAETI i ness

nd facilij h rrgn n . .
and fac igggg%gcg ?s %éﬁ?gi%ég by the formation of Ni-

containing rust (Zairyo-to-Kankyo, vol. 49, No. 1,
pages 30-40 (2000)), and therefore the level of the
rust stabilization index B of the coastal atmospheric
corrosion resistant steel is lower than that of the

JIS type atmospheric corrosion resistant steel.
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- .68 . S. data when the data is stored in the server. Further, the
environnental data inputted by the user is preferably a nean tenperature,
hum dity, w nd direction/speed, and so on actually neasured in the spot and
the portion of the structure to which the user plans to apply the ‘
at.nospheric corrosion resistant steel in view of the fact that the

af orenenti oned data provides the steel materials manufacturer with useful

i nf or mat i on Wsedat d ame dalogul thieora Ho eemsinord ofi edhev py edifct elliodrimogi on
amount and steel materials environnent. However, on the other hand, it is
nat ur al 1§h@s§dRAL t HaR T RPETQSd qRnamedmr & Ahiadid hkbe aeeEs without the
af orenentj o qtpre ration, and hence it is preferable for conveni ence of

t he useﬁ?ﬂgg 4&9??88(ﬁ“%ﬁ§mqiﬁﬁ pae 1501 HrueRdssshneRagtabt a
necessary, for calculation in,a_manner qther than {he_afqrenmentioned input
o Fur s B EH e A R hE A s L 5 o PaR el HETRE S ep of 1 he
server aCHpbl it 8k phedsic Pabl s bATEN £160RH t4ELRY (g gnvi ronment al

data in nner otnher than the 1 nput by the user 1 urther i ncluded. For
exanmpl e,sigNakl oan; £aB0d MeDi 4hhals Chi elonPa AakacAd | ORamP 1158l a steel
material on a map links to a database of the Meteorol ogi cal Agency or the

| i ke andfdtadeldrorceharyegnlit onfeanal e gpba uashn bestetun@yed aor
calculated is preferable. Furthernore, since it is open to an unspecified
nunber dérlidgres,gitrdies prefwhdldle thely earacsedsjec68d teight in the
server is hierarchized, and that an access right for a user ID to access
the ser Rerigojrtajceadnl dyreo Lorrspda g exopd sofat h&hgt Msp¥edinc corrosi on
resistant steel of the user. |If the environnmental data inputted by the user

is stordiPAtsie SitvewhenecdhecrBodnt 8h AHFReFPE SRIAENidsSt rht Bon

ide, it i hl t i busi t t b d

o105 LRSCOT PRIV 8 SR 5o RIS, S P e o e
data,f”%%ézgﬁ{@o?QWdTHQEmaﬁﬁ@L éﬂ“&%ﬁggﬁﬁ%%ﬂg W%%ré%?&ﬂ(”ed and

accunul ated in the server, and based on a res her eof , arge the
envi r onneak ilsd At Cla td Bt i BY sSteeb elly et a8 sAPP! FB¢ alamprifeor m research
and devel opnent on new steel types.

disclosed in Japanese Patent Laid-open No. Hei 2-

125839, Japanese Patent Laid-open No. Hei 11-172370,

and "Zalryo-to-Kankyo, vol. 49, No. 1, pages 30-40

(2000)"
(Table 1)
parameter | 3N1-0.4Cu Steel |JIS-SMA490W |Ratio
A(4m) 120 220 0.55
‘B 0.72 0.95 0.76

From the result shown in Table 1, the first-year
~corrosion amount A of the 3Ni-0.4Cu based coastal
atmospheric corroslion resistant steel is a wvalue
obtained by multiplying the first-Year corroéion
amount A of the JIS-SMA atmospheric corrosion
resistant steel by 0.55, and the level of the rust
stabilization index B of the 3Ni-0.4Cu based coastal
atmospheric corrosion resistant steel is a wvalue

obtained by multiplying the level of the rust
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‘Additionally, if the user is provided with further detailed information in
addition to calculation results obtained by access fromthe user to the
server when there is a request fromthe user and/ or when speci al
consideration to the inputted environnent is necessary, it is nore
preferable in ternms of the user's conveni ence and prevention of wong use
of the steel type. In this case, it is efficient and desirable to transfer
the det aislteb i At Gerfat Bn inslex t Br gifhat henstldd + 2YAi @ iThesas&r kC near est '
busi ness base via an electric communjcatiqgn line such as the Internet. The

near est R hR8dOFaskeePheMAes StMSEePBf %hed useM & Ghi &R SEPePBon in

h t busi . -, 70 Nanely, th i1ed inf. i b
[ anot or F3 £ F ENE CE B ndi" T nBESCGUE FR P IRE BB £ TEEPBSC DUATABEE hase

or may b%éé@rﬁﬁﬁ%rtreeéio{ﬂear ROy hablag ter aingly brqugi ILQ@% the place of the

user. In a situation a businéss operation in front of the user, in the

study of rappl hEatiom of A FESRNAL | £nCRUPEL 0D HES ShaN Y eek b a spot

and a portion of a structure to which the user plans to apply the

at nosphenidn §ote@%l 0dixpesist@ntingledel suahf 8k shusd Ness 1fdnad

at nospheric corrosion resistant steel including the steps of: a person in
char ge ofcdndibhesshs nphatti,ngt kovigtonirtential ebap asiurd udndg rare apnualgarean
tenperature, a humdity, a precipitation, a wind direction/speed, an anount
of airboierdakt, Hrel agadmuns dfarushad led dehiam ttheasp®tf aad t he portion

of the structure to, which the user plans to apply the atnospheric corrosion
resi stantP&teaL BIsedI8n ddt®iafRy RRRHAPES 1 est itidbedifuretteal a4 ues to

t bl f ti t hod of the p t inventi [
21 Gt ¢ KURRUR ARTBh PR ShOR e T he ARG ABE Cort § raRPATH Rt one.
systenms cal cyl aine &, redl.ehed cof rosten Anpunk ol pDgLYRE, L MOr e  han
one type ‘of atnospheri ¢ corrosSion resrstant Steel a candi date by the

met hod Ofw}{f'éhp%eﬁﬁ%di BMRIY L @nsaceosdi ngd 0 Lhe fOssuRRtd oped input and
the selection of the steel type whitch the user plans to uses and presenting

a result ofl11beteal cthah amdert khdISEE o acoOnes dmssi Bbard il i ehher words,

a business for an - 71 r.
the absolute values of both the first-year corrosion
amount A and the rust stabilization index B are
thought to be smaller. The ratio of the first-year
corrosion amount A and the ratio of the rust
stabilization index B between the JIS type
atmospheric corrosion resistaht steel and the 3Ni-
0.4Cu based atmospheric corrosion resistant steel
cancel the aforementioned problem of absoiute values
due to the'exposure condition, and hence they are
thought to be effective. Incidentally, also as
concerns the method for predicting the corrosion/wear
of the 3Ni-0.4Cu based atmospheric corrosion
resistant steel, the concrete method has been
described here, but respective coefficients of other

steel materials can be also found by accumulating

future data. It becomes possible to predict the
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- ‘at mospheric corrosion resistant steel, including the steps of: a person in
charge of business inputting extrinsic corrosion information including
-Weat her observation data, an anmount of airborne salt, and an amount of

sul fur oxide in a planned |ocation for use where a custonmer plans to use an
at nospheric corrosion resistant steel to an electronic calculator for
‘cal cul ating a predicted corrosion anbunt of an atnospheri ¢ corrosion

r esi st anb rataeel owi/twe @kt pifndi ke 86r o of tief orRALEGT 3 hEl ddi ng” Reat her
observation data, an anount, of  airbor salt, and.a unt,. .o, lfur oxide
and i nt BRAS dhe@BRedsi oRNPnfidr nhfi &?eo%f?f&r‘?po%%ntsgyo&}?%g gthrrlnéspFuL?f\{rsié(:j
corrosign resistant steel,; .the rs i r of, husiLpess permtting the
el ect r ofic ?8u|lz§’tcofu$8dr elcrbg%ﬁge si()@n?}:‘jlgns%r% g(ﬁ;?r&%ﬁéiﬁﬁf ormation on ‘
conponent s of Qng or nore t han one type of atnospheric corrosion resistant
st eel \Aﬁinérhe?ﬁe custoner plans to use; the electronic calcul ator

cal cul ating a Juedhgtef €8T ke e 2ARUN i 6h E@topPb stahe) ab fiospheti
corrosion resistant steels; and the person in charge of business presenting
a resul tsofp 1 he 2Gal cohat iian dydiehe ©bectunariiercaindidaceor the t he cust oner
becones possible. Also in this case, it is preferable for convenience that
the stegufcatouw rvygthe cakchbate ngrpatmentall tofienfidodh@ifal data
necessary for calculation in a nmanner other than the aforenentioned input

i s furt katvantkegeey s Mscedvet ecitegarBpfdof - 193 TOTBERG type whose

predi cted corrosion amount exceeds a perm ssible corrosio tooit is
very degirabpe ttiieg FH@tst%JpoHﬁyr e%%?c&luaﬁ?iéj g?bﬁ'rédjlégtea %%;f‘rég%to% anount

after a corrosi,on protection netho 0l 4 a i n e t net hod
such as C¥RFPEHRL Eﬂe S&%ﬁggpe&%‘%r§§g{lognda9m%ﬁr#tﬂ‘f§o§tgﬁglﬁ?rangssﬁl e

corrosi &q}armunt o&akl%%fse}%@wedl@ngt%@r sfieRf, discliosi &g far texpect ed

cost and A gfﬁetc e en one type or nore than one type of

at mospheyr | cmgqrdf'@émntrrf‘éi%a@t 4 pel 135y ac6pRd ey eoifs apptirecdtore spot
and a portion of a structure in which the user uses it, are further

i ncl udedyysirnge +&eycadng npkudicy sifr fraireet wadtment aepabnsing heylife,
and the |like can be studied at the sanme tine. Also in this business form a
t er m nalt gapahites ol tperfon nfog ttheecalralt actdy DyrvRE MRYXPBE UG e present
invention may be | ocated in a business departnment or a person in charge of
busi nesswhay e akedsgdnm pBEt AN er PEAAhal 2E6 a"%l 5&‘? t?ﬁg user.

Preferably, if access to weather data and_sa an_ discl b
Met eor ol BEEEA L ageddy ]f‘?%n?lshi%o?%?‘&ﬁalr’?m ?E%poasssi I%e%zl?ggnérfte[%lgtudy

based on dat.g cap_be nmade.on.t.h t in s . the sel ettion
éﬁ%ﬁ?ﬁ?%ﬁﬂaOf S e?ﬂ%cé&%h 9 {3p0SYLIR Y PEneR

of a steBfD n-wh user doeé§ not keep data such as
temeratgﬁ%ﬂ%@agq.s@cﬁgﬁdib@ 4 Psbhissr byshress, mefliats aotreaniytt be

busi ness”opérati on can be made nore éfficient, but also a large nerit that
steel typgs %ggu(}iéjagggtcm@g ar @t 1 gdandt qRi@ntyietzt $ veloy T®npared can

e years for the atmospheric corrosion resistant steel
commercialized from long ago to which a phosphoric
acid based PVB based surface treatment method is
applied and application results of steel structures,
it is proved that this concept can be realized.

The effect of the surface treatment for forming
the protective rust slowly and surely can be
provisionally estimated as a standard by the

" following way of thinking.

(i) In the atmospheric corrosion resistant steel
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‘provided to the user. Besides, this pronpt provision of quantitative data
enhances understandi ng of the added value of a steel material called

at nosphere corrosion resi stance which conventionally has many uncertain
factors and leads to further diffusion of the atnospheric corrosion
resistant steel. Industrial Applicability According to a nmethod of the
present invention, the amount of corrosion in a service |life of several
decades &3P bhecprestieeedhli thukfge prieEpgitore el Paskdrvand niked act ual
measur enent data ,such as an exggsure est. Moreover, it is also easy to

i ncor por P BEESAVSSi BHSSr iRV dn IRE nSH Ty a FRITHRPAREe dRPalEfent

met hod t ein. The present invention can.make_yarious operations such as
j udgment ggle t%gmgppe[tlp%agi Iqli?/vgptﬁr#)a‘t‘ﬂg&&hea}i Egc%yr rOsi on resistant steel,

SeleCtioﬁéﬁeﬁi@¥§¥i3h’d%”@giyﬁ§%ﬁ@éi%%aéfg g 5@mpﬁgf%@ﬂgcaMIity

of surface treatnent and selectio rts type, "and creation o

Mai Nt enancie; yrRARIHRA! tBald GYheWhitdle sty tOr r gk i @rh@ngs: esm exposur e
test, nore precise and nore efficient. Mreover, the present invention can

reduce theheostgen idecbuds negsodpariagi emrofatbe tatdwispbai £ €orrosi on
resistant steel. Accordingly, the present invention can contribute to a

ri se in thermbnpettihi ¢ vpmedse of iviee mt srospphHerw tycamrdss onerlgsi ks ant st eel .
Conventionally, the judgnment on the applicability - 74 S , has been nmde
only by tarmRHBGSd of tBer foreeeslitve whddabyl $ nfoamed eghorihe he
application gf t he gtnnspheric corrosion resistant steel is withheld even

t hough i 545t aCRef ont e e s ROETEHE e COFE FRhaGe ket L 85 cahekd

i gi nal [ t he at heri i i_ st ant |,
whi oh caibest B FHrEate o oREEMIETFor ol TP S AHATAF SREnGL RA et
management, cOst $-e LONLT gréltp Lhis, repair costs are sonetinmes caused since

abnormal ‘corrosion unexpectedl'y occurs due to high humdity and tenperature
or the likei gyend houghstie: ampurt ©Ofrablbsmeradld &8 eml |- According to

the present invention, it is possible to avoid such situations beforehand.
atmospheric corrosion resistant steel at a point in
time when the deterioration of the organic coating
has been completed is lower than that of the bare
atmospheric corrosion resistant steel at an early
stage.,

Information about the number of years the
corrosion and wear of the atmospheric corrosion
resistant steel have been completely prevented is
necessary to estimate the effect of the surface
treatment applied to a region under study based on
the aforementioned qualitative hypothesis. Regarding
this information, setting seems to change variously
according to specifications of the surface treatment.
With reference to remarks based on actual results of
steel materials manufacturers and surface treatment

manufacturers, the number of years is inputted to

software, so that the effect can be provisionally
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"Such” avoi dance of problens prevents troubles when the atnospheric corrosion
resistant steel is used which are probably caused by the existence of
uncertain factors on the environment side. Accordingly, the present
invention fulfills a role in nmaintaining an infrastructure safely and
securely. It becomes possible to design a structure nmanufactured of an
at nospheri c corrosi on_resjstant steel havinﬁ a nore, than 100 year-service

g

life by &SEomSitRA i on IoCiPaséadely estde | ORGSEST nt £BFr 0T on/ wear

dicti d [ Ki nds, of [ .ot ectior t hpds , based
bt ai ned TP EN T OnIPESY s HEoriSRaEEHT 52 CCRE rREFASAL i Oh oF i ni rum

ol Nt enanegagh & 9gkand IR HE B IS RENENGRD, 107% oy Tt M INAL s

claimed 1's ‘or“predi cting an amount of corrosion of an

at mosphef £ 64l 061 9R o PSd ERBI: SLERE. SOFPLLITI iBa Steprot qal culating a

predi cted corrosion anmount of the atnospheric corrosion resistant steel

usi ng exisiBSi G £OopaeSIIaNe 1 nfigr natéoaiirned tdong Eakhereppsenval i on dat a,
an amount of airborne salt, and an anount of sulfur oxide in a planned

| ocati orpé et odseaxber ® yt hehat pesphedi © ode beirdrorasiistrand fsttdd is to be
used, and intrinsic corrosion information on conponents of the atnospheric
corrosi onrgesiist ane astieed , ofii thhenathestplvakd ccatebkatsoron2. The net hod for

predi cting the anmount of_ corrosion of the atnospheric corrosion resistant
steel ackefdisipn® Er&id 1SURNEEEAdt A wehehSU HbaERY 1T R LH&™ME i ncl udes
an annual ness, 1inme, an,annual an W nd speed, and an _annual,_ nean
tenpenﬂ?ﬁgﬁkitTﬂéem&4ﬁﬁlF59%ﬂenEmﬁq® ?ﬁé%ﬂ%ﬁﬂp(ﬁm%%PEoﬁﬁﬁPof t he
at nosphey | i resks t |, acc i cl.aj ,~%nﬁ;ein sai d
step of %%%cﬁﬁgéfﬁégpﬁé‘%#eg?@ié%ﬁggﬁfgéigﬁggggﬁ% tcéﬁ%g%éeé the step of

CoL U AR RS RTH Wetatee Skt Lol o0 1o eghat o (E0. 6.
Moreover, by multiplying the predictively
calculated first-year corrosion amount A and rust
stabilization index B of the bare atmospheric
corrosion resistant steel by a surface treatment
effect coefficient with respect to the first-year
corrosion amount A and the rust stabilization index B
found from exposure data on the atmospheric corrosion
resistant steel subjected to the surface treatment,
the corrosion/wear curve of the surface treatment
atmospheric corrosion resistant steel can be
calculated. Thefeby, also aé concerns the first-year
corrosion amount A and the tust stabilization index B,
the prediction of the corrosion amount with the
influence of the surface treatment taken into
consideration can be realized.
When importance is attached to a landscape or

" when its application to a region with severe

corrosive environment is planned, surface treatment
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r, (where TOWis an annual wetness time (h) in the planned |ocation for
use, W.is an annual nean wind speed (nfsec.) in the planned | ocation for
use, Cis an airborne salt anmount (ndd) in the planned |ocation for use, S
is a sulfur oxide amount (ndd) in the planned |ocation for use, Ea is
activation energy (J/nol) of a corrosion reaction of the atnospheric
corrosion resistant steel, Ris a gas constant (J/K(Knnl)i, and T is an
annual n®&n ftEMPERALME 1K) siofne hemgisarmed fogde d oROftoro s ¥. Aorabver, a is
a constant determ ned by a conparison with an actual peasur
ba%fsaﬁégg

d val ue,
rc, b, aRBTEYarRLagfst eV Bvel ySPEFr&Sent £ RG AR deér"’é-?aho‘r’l
| nfl uence. of 2AEh; gfy et pLa WL chatheve ar g assoclated WEh e 4 p Jhe method
for predrcting T ha"&mdtnt “81* ot rosion © tﬁe é%nnspherlc cOrrosi on :
resi stang 816l o ARCUS PYSHQ ) Rl T3 afWeh el 1t 15 3E HeStlih PEmedCLb ALY the
predi cted corrosion anmount conprises the step of calculating a corrosion
anmount agewmyt QEiMErisi prfithe s sPhedLi §OANQSI DS pewnst 884 st eel
by estimating a first-year corrosion anount and a rust stabilization index
of the abroIPhesheerd roBhan tlesi sbarosieal F4oe ke coOrvoSiNA 1y hndex Z.
5. The method for predicting the anount of corrosion of the atnospheric
corr osi opures ¢ atitr est e ndcdor inng rt & chaiimt3i nghdéridim paed esiep obo
cal culating the predicted corrosion anount conprises the step of estinmating
a first-pegblemyosingh Bhdumorrggion ratepforegenticad BXSRER¥ e nember
and a first-year corrosion amount AH of a hari.zo xggsure menber from

ntal e

the corr68HATL PRIGE T2 by Pa [udbBAEE rblyr ¥4 Dh Ehél yoi5:36€ The met hod for
predicti t he amount. Qrr,0sjio f atjrospheri c, ¢ Si si st ant
st eel acggrecﬁmn%egg ::}itlaﬂrln ér vﬁﬁéegﬁqﬁnnéggfjd f?t)%g gfs fq%gig%goﬁg‘%tégl'ati onal
expression, t i qpatd 73) , 88¢ ti R d Bfi néuire
found. A"(, urﬁazc3é7£%%%ﬂgg%§4g§%%Eéggn(tEq.n?a) ey o .u .
AH(um) =- 24146021 482l 944508 s1g-EBEm 78k réb Thet eldwsl far g edi cting the
amount of corrosion of the atnoSpheric corrosion resistant steel according
to clai mEmdsphberi cospriraisigohheedeptahtf istend astrangeuvafeyari ati ons by
mul tiplying esti mted values of the first-year corrosion amunts A~ and AH
by thei r whespectiave cont ramst ehkoh aor L nppardenendn iuppehd inmt and a
lower [imt of the variations. 8. The nmethod for predicting the anmount of
corrosi o igfaR@éadt iosPREAINS cofr &S pELiCH s St de?C@dcording to claim
7, wherein said st of finding,the range of, variations conprises the steps

& 170 B Fo& of TEwe

of : taki 9@ RBEST 1FAPt PAPRRTde oM LR 358 Y &t U5&H %BProsi on
A= fql i i : ~ Ki Em L ~
amount doaesstggt %%Q%EQr%qi’?t haw d B d%aclgl%égp'l%gov?}l]é%%léﬁmtthéb‘ (7)\§/er_ |

and

of the range of the Tirst-year~ corrosi on amoun oW ng _
complicated corrosion phenomenon of the atmospheric

corrosion resistant steel. As a result, the
provision of safe, secure, and low life-cycle cost
social infrastructure is furthered. Hence,
potentiality which leads to the regeneration of
industrial competitiveness of the entire nation
increases. Prediction technology of the present
invention, which is a new idea using a natural
phenomenon of the corrosion of the atmospheric
corrosion resistant steel, can be improved to raise
its precision with the further progress of the study.

However, it is needless to say that even in this case,
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“equati.on (Eq. 8al); taking an upper limt ApperH of a range of the
first-year corrosion ampunt AH as the follow ng equation (Eq. 8bU)' and

.taking a lower limt j~LowerH OF the range of the first-year corrosi on
amount AH as the follow ng equation (Eq. 8bL). A~uPner -1.7 A, . . ( Eq
8 a U) ALower =117Av ... (Eq. .Bal) AHper =1.7AN ... (Egq. 8bU) Lower

-1 AH1.7AH ... (Eq. 8bL) 9. The thod for predictd h
gorggf{ﬁzfoﬂD%ﬁéFaﬂﬁﬁ%bﬁéPidL%o?Po ith F@gfgﬂéﬁy %ﬁ%g?h%cgor |%§Et8fclaim

, _ conpri sing_the steps_aof, e i = [
?xg;\t slﬂ;earhggﬁﬂ 'angﬂgle_&i ss,ttr?%)bﬁ%iscl)ln t?%ngtf'iocr)bngl ggutlha{atsé ?J)s{te%gt gtgt?%io;e?inon

dex: ng._a pe Im r€gi o o -
ndex: Lok 10, 50 pPeL by B o8 1A0% b aher £ 541 rn vnorel- gwamr et
excessi %%ff‘ééﬁ%%cewy%t ot abhbi zati ®8phrdexc obbairmesli by adds hgtanal ue

according to the degree of
steel was compared with hitherto accumulated actual
exposure test data, it could be confirmed that these
two coincided well. It could be verified that the
predicting method of the present invention 1is
appropriate.

It requires enormous labor and time to deal with
calculation procedures one by one when the
aforementioned new way of thinking and the invention
based thereon are executed. Hence, in order that
everybody can easily predict the long-term
corrosion/wear amount of the atmospheric corrosion
resistant steel with a personal computer, the
effective and efficient manifestation of the
aforementioned significance is tried by developing
calculatable software with Visual Basic (registered
trademark) 6.0 of Microsoft (registered trademark)
Corporation as a language.

Next, the behavior of this software will be
explained. This software is developed by the
inventor et al. of the present application, and one
of embodiments of the present invention.

First, in a panel (screen) of “Atmospheric
corrosion resistant steel Usage Environment Overview”
shown in Fig. 12, environmental conditions are set.

In an environmental condition setting screen, weather
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- "excessive influence to the natural upper rust stabilization index; taking a
lower limt of the region where 80%or nore of the measurement points are
-distributed as a natural |ower rust stabilization index; and _ 79 _
taki ng a val ue obtained by adding 0.15 to the natural upper rust
stabilization index as the excessive influence rust stabilization index.
~10. The nmethod for predicting the amunt of corrosjion of th aLnDsgheric
corr osi datresirsd aat réeeneasedrel aglEd ) akAIE FAFENET BPEiTsihg t he step

of expressing a predicted corrosion/wear curye wth %¥&§a#kéation
pr obabi Fe gy ot deEet REYRA btE&sed oh S YUS(FPOSr R¢AFi &1 Tal Iy anal yzing the
rel ation between,a distribution band o tabjdd ZALkQH A ndex and
act ual BRPENRU B “bea'f?if:’rfll.o%gg(rieti%%gﬁgiaﬁéregi %tiéng t he anount of
corrosion of, the atnpsp ig C [ fesiistant  sbagl dscerdagetio claim
4, wher8Ff s]d?%lugt%ggp’ofgggl c%ulgc%flgatﬁh% cor rosi E)n amount accumul at ed over

time cogrBri s&s EQ% sgfpao ey gﬁie%ﬂjj@nr_at iMb pé oraxsur etent val ues
bet ween adfirs at nospheric corrosion resistant steel and a second

at mosphegkiss £9£1 Pk I 8idS tredihe Slodel an wotit pes pédtl & ol t RE Vi) rs®year
corrosion anount and the rust stabilization index respectively, estimating
a corroghdrcnpdet mpeed tnaltait eal pesu tt mksofo uttrusscshdd aenmdspheri ¢

corrosi on resi stant steel fron1a.corrosion anount accumnul at ed o%ﬁg time of
the first atfuspheoidccdve oBieart ¥eBRst &2kt &8e WOt NRRS bt A6d TOF

predicting the anount of corrosion of t h% at rmaghera%' c ﬁgrrosi on resistant
steel aecot dthg ©BFRPAPHEL I GHEPELP ShV d Mt epBF %cdl cUf&ting the corrosion

amount %ﬁ%ﬁ%g%&%ﬁfwgrdéf%hlated from input data. Moreover,

the annual precipitation is not used in the
calculation of this software, but it is desirable to
input and store it as a reference value. As for the
airborne salt amount and the sulfur oxide amount, if
their measurement values can be obtained, the values
are inputted. When their measurement values cannot
be obtained, it is possible to click a checkbox and
set an approximate value from five levels in Japan as
an assumed value. When the prediction result is used
for the design of an actual structure or the like, it
is thought that the condition setting including a
judgment about whether or not to use this software is
accompanied by its appropriate accountability.
Therefore, the name of a person who sets the
conditions is entered. When the corrosion amount for
one year is known by actual exposure, the prediction
calculation baséd on the actually measured first-year
corrosion amount A can be performed by inputting the

first-year corrosion amount A by the menu operation
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‘ti-me conprises the steps of: finding a surface treatnment effect coefficient
wi.th respect to the first year corrosion anmount and the rust stabilization
.index from exposure data on an atnospheric corrosion resistant steel

subj ected to surface treatnent;

and finding the corrosion anount

accunul ated over tine of the atnospheric corrosion resistant steel
subjected to surface treatnment by nmultiplying the estimated first-year
corrosi offatkdih® SFF 9t 2a8CabiViEathiiondi Bese ofehtBdY%e- at nospheric

COrrosi on resj Elt ant steel.

3
corrosion of F & al Eﬁﬁer‘?% E':G’rn_r%’sFBﬂer?sr? _
L, whereig sald sten.of;ealoul aling the, predipted
conpri ses e s ép-of " displrayi’hg a &orT 051 0N/ wea

rel ati oncggxlu;é%egia@ewojwﬁ%tp%hgd

time on a ay vice,. the netho

The, net hod f(g{ é%&e]g{lg iﬁng)cf‘t:he anmount of

otfding to claim

%%rcrlorﬁéﬁ]n amount

curve

1 2GOMY1P5H 00 AWYPL caccugylated over

urther conprising the step of

ich indicates the

di spl ayi a4 sigrea ¢0brOSi PPLEEeaM CHEYE ), t RE nditSP) a¥ ndeVd 6€6oWd h 4he

corrosi on/ wear curve being noved in parall el

in a direction of an exposure

peri od aXIsidwytd perdtoshofi sdetkef cheat itoo dfi sgnl @yganiggaceat isigowh am

at nospheri c corrosion resistant steel

subj ected to surface treatnent.

14.

The met hBd df.orl Pr ediZct s @detchel anpbett wé e norersst ohoofg i thedat mospherisd

corrosion resistant - 81 st eel

according to claiml, wherein said step

of cal culafidiigt ede  praads et e b Poiediv afbumto Eohpliatest HAE F%P of fi nding

a corrosi on/ wea

period af@YfRot P&t @modmd aRBurhiRiE Bdodverh ¢ 8 13:e2d°

condi ti o(r;agacecordlmnq1 ttoe? %%rél

cyrve which | ndicagtes the relation _bet wee% a gxposure
n i ronnent a

structure.
adre made,

on of

ree, 1hu secon@' and then if a

w_w

button is clicked, the value obtained by the
decimal conversion of fractions smaller than the
when a

degree is calculated and displayed. Further,

“result transfer” button is clicked, an input
operation of data on latitude and longitude is
completed. |

The weather data can be also set easily. Setting
values can be easily inputted from a database to a

text box shown in the screen of the aforementioned

“Atmospheric corrosion resistant steel
Environment Overview” by clicking data
“Visual Climate Search

(not shown)” by

operation to activate a panel shown in

Usage
processing and
the menu
14.

Fig. On

this occasion, if the latitude and longitude 6f a

spot under study are inputted in advance, a database
selection operation becomes more efficient. A small
red circle is shown at a point corresponding to the
" latitude and longitude inputted in advance on a map

of the Visual Climate Search. A range is displayed
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15. A conputer readable record nmedium having a programthereon, wherein
sai d program causes a conputer to calculate a predicted corrosi on anpunt
Mith extrinsic information including. weather observation data, an anount
of airborne salt, and an anmount of sulfur oxide in a planned |ocation for
use where an atnospheric corrosion resistant steel is to be used, and

ihtrinsic corrosion information on conponents of the atnospheric corrosion
resi st anPYstdhOUs@ QP AEATGP P ol 1ddt Bt FhG d*3Peecl@Ype, conprising the

te of: calculating a_predicted coryrosion anpunt of each of at her i
corT st ORSERS Ep e te a1l OHE S HE Bk 15 e SRl B! BT T BEAt AR REL ud ng

vest her ShyeL e 08t g L ABUN, O e DS ldregad an amunt of

sul fur on for-use eret nospheric corrosion

resi st a”tobsstc?e}?bait%rtlere 14560n 09 d 1 § £YSIfr CORLOSI Oy T B QITRL | R3O0

[
conponent's of one or nore than one type oOf atnospheric corrosion resistant

steel plannede%e Re-tsgdarky BRectlarttori orfdl ¢4l aldrscaed -£83m a _
conparing the predicted corrosion anount and a design perm ssible corrosion

amount i nistlesogn lite peri Dublye thedeleciginudeca cal ahown 1dn Thes net hod
fox selecting the steel type according to claim 16, wherein, as a result of
conpar i nqame pneditthedddartrasten manduht: sarids t e lgarha seidblandor r osi on
anmount, an atnospheric corrosion resistant steel whose predicted corrosion
anount i slietpibRyes or She |Epalper thleeperimsaneee W\ﬂgﬁson BhAsBunt is

judged to be an applicable steel type, . 18. 6 The thod for selecting the
st eep ty&é“aajciﬁlrdioﬁlgfgﬁr&rh‘??ﬁlé,n f]tﬁFHEPdc%n‘f)ngi]ﬁgm?ﬁ %p?6f, regarding

2oL el (VP Wipec gBSEL £ER0 0N 05,00 AIPUEL Excapds g perrsg bl
latitude and longitude in a plane, and thereby
referring to the altitude of the weather observation
site, the selection operation is advanced. When a
“data transfer” button is clicked, selected weather
conditions are automatically inputted to the screen
of the “Atmospheric corrosion resistant steel Usage
Environment Overview”. Note that this panel is
devised so that weather data within Japan can be
easily inputted, and the setting of weather |
conditions necessary for calculation can be also
inputted manually. Namely, the prediction of long-
term corrosion/wear of the atmospheric corrosion
resistant steel in overseas countries is sufficiently
possible in principle, and the effect of the present
invention is not limited within Jépan.

Before executing calculation, the excessive

influence degree is confirmed by a panel shown in Fig.
15. General values of a scaling factor with respect

to the natural upper A value and a value added to the
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| east one type of nethod selected fromthe group consisting of a corrosion
pr.ot ecti on net hod and a nmai nt enance managenent nethod for reducing the
predi cted corrosion anount is carried out. 19. The nethod for selecting the
steel type according to claim 16, wherein in said step of conparing the
predi cted corrosion anount and the perm ssible corrosion anobunt, an

excessive influence factor depending on the degree_of _.excessive influence
i s takemfhtS acbnePB&tatP ok 148 FHE Rt PHE Pé’? é%ﬁéé’t]i%g the & eel type

according to cl.aim19, further conprising.the .st f correcting a rust
stabi | i z‘gf?&n "mﬁﬁ? WY t ﬁgfr-oré%”gxc,e.s%&X&ﬁnvgf}lgﬂcueen%g factgor i ss_t aken
into congidenalion. o3l gbe mathod, fars seb et Lhe.sieohe! W agcording
to cl ai ,1Tur er “conpri sing the 'step of "acquiring an expected cost and

an expect ed¢hid e whenR f henore it AR 4 hanTare ¢ ypa i @ft & JomRitais e
corrosion resistant 'steel is used in the planned |ocation for use. 22. A

met hod f@L tHRitH @i Bixitg: 884 vERNAYE DY et d e@bgxtgeiChHieh coapr indtng the steps
of : finding an actually measured first-year corrosion

included in the environmental measurement value taken
into account seems to be unnecessary since a
prediction calculation in a natural state based on
proper measurement results needs to be originally
made, but when the environment seems to be severer
than the early stages of constructioﬁ in maintaining
and managing the actual bridge, it is thought that it
is a convenient function to display an empirical
standard value. Therefore, the function of changing
the excessive influence degree is added to this
software. After all the condition setting input is
completed, the “data processing” is selected by the
menu operation, and then “Execute Calculation of
Value A and Value B” is selected to move to a screen
of “Parameter Calculation results”. Then, Y“to
Secular Prediction” is selected by the menu operation,
and by clicking “Execute Calculation”, a panel of
“Secular Corrosion Prediction Overview” is displayed.
In the panel of “Parameter Calculation Results
(Assumbtion of Bridge Inside Girder) shown in Fig. 16,
the estimated results of the first-year corrosion
amount A and the rust stabilization index B can be
seen. The corrosion and wear of the atmospheric

corrosion resistant steel are predicted by an
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“anount froman actual neasurenent result of a corrosion loss i [
Qerloq of an actual structure nade of an atnospheric corros?onnrggys?gxsn
-steel or a corrosion |loss in any given period of a vertical exposure nenber
or a horizontal exposure nenber which is made of an atnospheric corrosion
resistant steel and attached to an actual structure; predicting a corrosion

"amount of the atnpspheric corrosion resistant steel wth an electronic
cal cul atmprwis i bhe zepuasientedshved fTr 8K ydal: cBPFosT bASEnount as A~ or

AH by the nmethod according to claim?9; and deternini a_nmai
managemeat It i 8 FERRENEn aHUBREG T SdO¥ET o5t B rarfouint o'lf %ﬁgg@ce

at nospheric corrosion resistant,steel. a 1A ' F A
gnagi nge]zci‘_rssi cBlaP g ¥ ; c?h cbﬁprqestll%g%tlhley rsr%%%%%o%(?&f Fﬁhﬁg‘tgﬁngcﬁﬂg |y
asurepaﬂéft6¥emb§;5%%%é¥‘@a§%ulation Results”, estimated

values of the first-year corrosion amount A and the

rust stabilization index B based on the setting
conditions are displayed. The prediction range in a
state in which the extent to which the rust
stabilization is inhibited by excessive influence
factors such as the influence of spraying of the
antifreezing agent, deposition of salt, and retention
of condensation water is very low 1is displayed with a
natural lower value (cumulative normal value 2%
value) and a natural upper value (cumulative normal
probability 98% value). The standard value when the
extent to which the rust stabilization is inhibited
by the excessive influence factors is large is
displayed at the same time. A shift to a panel of
“wCalculation Results Overview Reference” 1is made by
the menu operation or clicking a button of “Next”.
Based on constant prediction values displayed in
the previous panel, 2%, 50%, and 98% probability
values of the one-sided corrosion/wear prediction
values of each condition of the atmospheric corrosion
resistant steel (SMA) and the coastal atmospheric
corrosion resistant steel (3Ni-0.4Cu) after 10 years,
50 years, and 100 years, under the horizontal or
vertical exposure condition are calculated. The

results of this calculation can be seen in a panel
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amount--from an actual measurenent result of a corrosion |oss in any given
period.of an actual structure made of an atnospheric corrosion resistant
steel or a corrosion loss in any given period of a vertical exposure nenber
or a horizontal exposure nenber which is nade of an atnospheric corrosion
resi stant steel and attached to an actual structure; calculating a
corrosivity index Z by the follow ng equation (Eq. 6) fromextrinsic

corr osi ol PHorkat £d9 4 nk¥udi ng weat her observation data, an anount of

irb | t d t | f ide | ti wh th t ual
Ctructure 1's MhER 4 chSThitr  Aer s cledEeose il A oFfiae B0 oh Odnponent s
of the algpspher|c QT o8t QN sk 3hante SLgele WA NOBD & ehuonie

cal cul ator; "estimating a TIrrst-year corroSion anount 0 e atnospheric

corrosiopiesisfant HeelEhYR tHg G 198k iitd;té'@dgg,a%méth the el ectronic

cal cul ator; conparing the actually measured first-y corrosion amount and
the estigptiedfdfsbny@nCRE Qﬁiggl&%{i\tiw YrdPRielaact £ 8RimC 24l cul ator;

correcting the corrosivity index based on a result of the conparison with
the el ecéhemirc Tal gulpt o18.prexli Khidthed Coegdssronianaby gk aiphye hsmaspheric
corrosion resistant steel based on the corrected corrosivity index Z with
t he el ecpreniiccttabcweat Don afd cdetrewvminmgaadrasabenancenganagen2iat) pol i cy
based - 85 on the predicted corrosion amount. Z =a . TON. exp(- rc . W
) . C+ 8n-the pagural state gandg hhisFreyR s further

divided into regions of 10, 0.50, and 0.250, which

are displayed. Namely, it is possible to add the

realization probability to the predicted

corrosion/wear curve and display (represent) it.

Also in the following Fig. 19, Fig. 20, Fig. 21, Fig.

22, Fig. 24, Fig. 26, and Fig. 27, it 1is possible to

add the realization probability to the predicted

corrosion/wear curve and display (represent) it.

Display/non-display of a desired probability region

can be reset by operating a checkbox at the lower

left. According to arguments in recent academic

conferences, concerning both concrete and steel,

design and maintenance management need to be

performed on the assumption that corrosion and

deterioration occur on a long-term basis. Moreover,

as for structures to be constructed, there is such a

movement that a plan of maintenance management ought

to be formed from the stage of designing.

Based on the calculation results of this software,

" application policies of steel materials and a surface

treatment method, the design of bridges, and
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‘(where TOWis an annual wetness time (h) in the planned |ocation for use, W
is an annual mean w nd speed (nfsec.) in the planned |ocation for use, Cis
.an airborne salt amount (nmdd) in the planned |ocation for use, Sis a

sul fur oxide amount (ndd) in the planned |ocation for use, Ea is activation
energy (J/nol) of a corrosion reaction of the atnospheric corrosion
-resistant steel, Ris a gas constant (J/K(Knol)), and T is an annual nean

t enper atmarien ¢ Kpainc ¢ hmaplageedntore L on ifasy ase. needved &Cj Be constant
determ ned by a conparison with an actual neasured val b, and F

e, and.rc,

are consttand sefesirecEhedl ERRPFOISIRF AT RN ABH e DR gr‘?fllule‘%&eéjf each of |
factors which they are associated wth.) 24. T e f. i ntaining and
managi ng ¢ 1§ §PP&&%&%3§8§(}?\3¢|’1§ %rg“c?%i %‘ﬁégﬁgr ellq{n ggi d step of |
det erm ni ng_t he mai pt gnance : | 1 CYn@ongu i ses tie; step of

adopti ng}'eagﬁﬁi e aﬁég %ﬂaﬁa%garr%n g%?%jc‘?solu‘l#\ m?cﬁ%ggér e%ﬁ:?ed corrosion
amount RECOIBS sl hao ddnn 8B diry aglelac i agne &/al ya dihed: ab slrpst one of
the actualTy nmeasured first-year corrosion anmounts of the vertical exposure

menber ang,LRe prigantad aSxXPagyy eo FERhaYe MaBe iafgé e atlspheric corrosion
resi stant steel ‘exceeds the predicted corrosion anount. 25. The nethod for
mai nt ai i HYcand tresagioxahpee- 86 Fig.stkd) sttr uict ude tacowni diedg tlatl ai m
23, wherein said step of determ ning the mai ntenance managenent policy
conpri seshéhe astlepref hadopeong sl nmemb@Emaneé vayfagéhentt YR&icy in which the
predicted corrosion anount becones snmaller than an initially planned val ue
when at 2EBOBIMRIL 4E (GRr BEFHAN YL AEASHANLT St&ededPMPbr r 0si on anount s of
the vertical exposure nmenber and the ri zontal exgosurq%ggnber made of the
cte

at mosphe PEIEATHBRTdn FBsPEEENURERE HhedBdS The pHEGt corrosi on
or i rgoPE I o REDs EhREo shi Bosra ot Thar BB Sy B L ance

) ern sal step o erm ning the mai ntenance
Add £

manage_meggrp: %’nc%%ﬁﬁgslptﬂ"eo stepnPfi £hapy nge At sl eastaone type of
sel ecti on element sel ecte romthe group consisting of a portion and a

time in ﬁ’gbg}[&@hh% to PNELiNRE 9hopDer aid PPeSelaeqs eddfilcam éhe group

consi st I nspection, repair, and cleaning is perfornmed, from

ori gi nal &y 1phenaed cenei s 2hadBhew frehh@N £ 60 . gl nt aasieny @ndtmdnagi ng t he
structure according to claim23, wherein said step of determ ning the

mai Nt enaatecEplageientc ooyl eonpeissiest 8RE sﬁt‘éfbegf achangPi§ St | east one
type of selection elenent selected fromthe group_consi %in of a portion
and a timatierimleh tdrel é&ﬁu%%eeﬁﬁﬁé’%%féﬁéga’t‘?oﬁlgel e ed%f romthe group
consi stin

O o BBt bR LT oS L PR BT BT o o7
excessive influence taken into consideration is also
shown by a vertically hatched region. From this
result, if the steel material is the 3Ni-0.4Cu based
coastal atmospheric corrosion resistant steel,
minimum maintenance is judged to be sufficiently
possible in the use of the bare atmospheric corrosion
resistant steel under these environmental conditions.

For the purpose of further inhibiting the
corrosion of the atmospheric corrosion resistant
steel and the doastal atmospheric corrosion resistant

steel, a sufface treatment method which promotes rust

stabilization slowly and surely is sometimes used,
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‘., atnospheric corrosion resistant steel, conprising the steps of a user
accessing a server for calculating a predicted corrosion amunt of an

- atmospheric corrosion resistant steel with environmental data includin
weat her observation data, an anount of airborne salt, and an anmount ofg

sul fur oxide, and intrinsic corrosion information on’conponents of the

étnnspheric corrosion resistant steel fro t erm nal | |

el ect rivheominyni zalilet |HA&; itheSaSeMR n‘i‘)g}t ?'ihr?g g‘?lv\fl%rroﬂren%%ﬁgl E at§n

i ncl udi ng weat her observation data,  ,an ang an UQ%th §Hg§Mg oxid for use

\M;(ra:net f@]aaﬁfﬁsblhepF@%%’é%F_li°§‘ P be W& d" FFom ; ﬂe Server: the user

Pesi st a%l?nggtgé‘rfﬁ ag}%%nktﬁ/fiﬁgltr ba;)%ng SRz o Ll e e e T ba o |

resi staht tern nal-~d to e server to recognize intrinsic corrosion

AR %ﬁs%?gcggpﬁne&t ﬁn‘%fi 10“€1a@r J1PF atlran p@gtgrer of idtmospheric I
tant 'steel planned to be used fromthe term nal device the

server galculaling s PARE Giedl €8Krasd ponantiint hef agauhsph et C
i phettec |
corrosi on reS|s%ant steel s based on the environmental data and ?Lgnspher|c

T LSS gheon pLEtaut opvesle e oanal AOR R Se
i nes ap@ dhestienrinasidewdrce sbegdt t$hg it ﬁﬁggirgf%%egg;@&“ecat hon
conditions is selected, the secular corrosion amount
prediction curve is recalculated as shown in Fig. 19
in the case of JIS type atmospheric corrosion
resistant steel subjected to general painting surface
treatment, and as shown in Fig. 20 in the case of the
JIS type atmospheric corrosion resistant steel
subjected to surface treatment for atmospheric
corrosion resistant steel.

The former shown in Fig. 19 1is a corrosion/wear
prediction curve obtained by making a calculation
with the start time of corrosion of the steel
material as after 25 years on the assumption that the
treatment for promoting the formation of protective
rust is not performed. On the other hand, the latter
shown in Fig. 20 is a corrosion/wear prediction curve
obtained by making a calculation with the start time
of corrosion as after 25 years and simultaneously
multiplying a coefficient of effect on the first-year
corrosion amount A and the rust stabilization index B
on the assumption that the treatment for promoting

the formation of protective rust is performed. From

these calculation results, under this environment, it
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L]

corrosi'on anount. 29. The nethod for providing the information on the
at.nospheric corrosion resistant steel according to claim 28, further
conprising the step of the server acquiring at |east part of elenents
constituting the environnental data in a manner other than the input by the
user. 30. The nethod for providing the information on the atnospheric
ctorrosion resistant steel according to claim28, wherein an access right in
the servérs dehpamdreadzEdat hdORethrrirt geiek ceorprisi Aignt e step of the
server setting an access right for, a user ID to access the server _according

to a usad€FetdrE AtY t e PdrHHR pREAnL RBAPEGS dnYr S4ist amE 1%t P 8f Jtlhe user .

31. The r{et hod tc(I)nrosDro‘\a/iqui ngcct)hgoi nf or mt iso.nS o(_gnl;cheS aégt_es%herég orcr 0Si on
resi st ant dteef "5 ‘a| ngcto 2F & r%lz%n F&rtlhe? corrprti ST g the® 8F 6 Of the

server SLOIdDgnLha. S EANROLAL cdaAl A hBPULd £abY dilieo HS@he 32 The met hod

for providing the information on the atnospheric corrosion resistant steel
accordi ng,rt@tg[:@iimgsru%e_rei n said step of the server transmtting the
predi cted corrosion amount conprises the step of the server transmtting

ot her detail ekdphontEin®niw tdut hecpr aedi eheeheant r 68iror le@ount to the
term nal device when there is a request fromthe user and when speci al
consi der attiroms pb etriiec | pputtesli envireonisharits seeedsary. n82. The net hod for
providing the information on _ 89 _
generally expected, but in this software, to answer
purposes and needs such as the realization of very
long-term durability at low cost under severe
corrosive enVironment, use Qf surface treatment for
landscape specifications, an increase in life
combined with painting, and the like, the calculation
of the corrosion/wear curve when repainting 1is
permitted is also possible. When a “Repeat” button
‘is clicked after the number of durable years of the
surface treatment film is inputted in the screen in
each of Fig. 18 to Fig. 21, a panel which encourages
an input of a grace period before repainting is
displayed. The default is ten years, but a change 1is
possible'between zero years to 60 years. For example,
when the durability of a general surface treatment
film is set to 25 years and the grace period before
repainting is set to five years, this software is so
programmed that a corrosion/wear curve of a total of
30 years is repeated in an additional manner, and as
a result, a corrosion/wear prediction curve as a

standard up to 100 years is drawn. The result of

this is shown as in Fig. 22. From Fig. 22, it can be
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"t-he at-nospheric corrosion resistant steel according to claim32, wherein
said step of the server transmtting the other detailed information
~conprises the step of the server transferring the other detailed
information also to a termnal installed in the user's nearest business
base via the electric comunication |line. 34. A business nmethod for an
"at nospheric corrosion resistant steel, conprising the steps of: a user
accessi ngcysdr tbetf orheal CgRErAd & pFE8C& e‘ﬂrﬁgltt“k?s‘?tbnlﬁnount of an
at nospheric corrosion resistant steel with envi ronrren}_;gg .dat.a, { ncl udi ng
n

weat her Pelssiee ¥Bedorf At A earf BHBERN OF 1 i (S h@Sd&t | BRd "an arount of
sul fur oxide, and intrjnsic corrosjion ipfaqr j np afr the
at nosph&se LoPP ]bntbgssiest%ﬂyl toenerFe#llreg% ?%gg%tggﬁgévﬁm?g an
el ectric conmuni gation _Ling; t ; HNRW td nge@iVd i oOaREINtaAl dat a
i ncl udi ﬁ&%la?ﬁeﬁaio és)efz\?artlt iq%% g%tag,sleia?laarmunt of a;@r borne salt, and an

amount of  spl £y (xd dRaink FeRbarRNgsh 1 pegt ican the useswherte am afnospheric
corrosion resistant steel 17s to be used fromthe term nal device to the

server thg, ¥$Rk iRRf Nhtel Agadbe server to recognize intrinsic corrosion

i nformati on on conponents of one or nore than one atnospheric corrosion
resistant stemh phannefotenen usedeir o anhe Lse nd halc ek Edon/Hee &&r ver
calculating a predicted corrosi on amount of each of the atnospheric

corrosi greésicstiam , - cad. cul agtiedl si pagedonP¥hd HWFFdMfent al data and the
intrinsic corrosion information; the server.transmtti n%ttggcgri%q{' cted
corrosi srPRABEACR® BFe RAFHEPNAICRIETFER TR RESuSYY VPA I He 8lecttic

communi cation line, the termnal deyi C%t ouégghtégﬁgr%h@hgr&qli ghed gorrosion

anount ; SRALIONESR hir n@ BE bb8i Ak s E50Rerpart based on at | east one type

P st ory GTRROEATTY HERer sl R Qg T B aate St he server
environmental conditions are different from one
portion of the structure to another. Accordingly,
the need for improving prediction precision by
ascertaining environmental conditions according to
each portion of a structure, and studying a corrosion
protection designing method accofding to each portion
of the structure is pointed out.

Fig. 23 is an example of conditions inputted to a
panel of “Usage Environment Conditions Setting” in a
portion of a structure around which the amount of
airborne salt is assumed to be relatively small in a
bridge structure to be constructed. Such conditions
can hold in general girder surfaces which are not
directly exposed to a sea wind in the bridge.

Fig. 24 is an example of a corrosion/wear
prediction curve calculated under the conditions in

Fig. 23 in the portion of the structure around which

the amount of airborne salt is assumed to be
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35. A business method for an atnospheric corrosion resistant steel,
conprising the steps of: a person in charge of business inputting extrinsic
corrosion information includi ng weat her observation data, an anount of

ai rborne salt, and an anount of sulfur oxide in a planned |ocation for use
where a custoner plans to use an atnospheric corrosion resistant steel to
an electronic calculator for calculating a predicted corrosi on anount of an
at nosphertiel abrirwsl vnsmesl 5t anfl hst eprewithi @Rt pifngd cpeediost baAni nf or mat i on

i ncl udi ng weat her observation data, an anmpunt of airborne salt, and an
amount ofC3LFtra okPBe Tdrnte § nb ki E186r ridsi bRei MR Fafild offconponent s of
t he atnnzgggﬁLc corrosion resistant. steel;,the person in phargg of busi ness

Lk
permtti &ng Rfr 6RC LAPREH DI £61ELbYANSe FREPEALRI - Te1 cach
corrosion_infqQrmation_on co nents of e or _nore than aone ty6e69f
at mospherf &% EdiPbs? bn r Gt BEEL 1 wef Cwli LhE t fe ZELbt BRer il Bfte Obe tise: t he
el ect roni £ calig 2L 9l chkhi Rth AsPLedi 1 £8 1601 10857 Aoyt 5of each of
t he atnospheric ‘corfosion resistant steels; and the person 1 n charge of

busi ness g&esenti mgda thest! 1 00f- jdigrcahGid Bl i QR Yycdhe vl echl Rl C _
calculator to the custonmer. 36. The business nethod for the atnospheric

corrosi onr¢aldiidadt esteeel i Acehredingreo J S tyde, dtmbb@heohpri sing the
step of the server acquiring at |east part of elenents constituting the
envi ronmede alr cdat @ni wes inmhast cttheelt Han ehed M bheswe pensarmln charge
of business. 37. The business nethod for the atnospheric corrosion
resi stantd5r€Er aBEL@GRSto claim 35, further conprising the steps of:
regarding a stsglg.t y20§ \JI.\,Q:O%en pé}eé\gim%leed 8 rrcoosrilc?{]tions inputted to
the panel of “Usage Environment Conditions Setting”
in a portion of the structure around which the amount
of airborne salt is assumed to be relatively large
and the humidity is assumed to be high in the bridge
structure to be constructed. Such conditions can
hold in girder end portions or the like which are
structurally poorly ventilated with a tendency of
high humidity.
Fig. 26 is an example of a corrosion/wear
prediction curve calculated under the conditions in
Fig. 25 in the portion of the structure around which
the amount of airborne salt is assumed to be
relatively large and the humidity is assumed to be
high. Also in this case, the precision of setting of
environmental conditions rises, so that as concerns
the.prediction curve, a region up to 0.50 is
displayed. From this prediction result, it turns out

that even in the same construction object, the

corrosive environment is sometimes locally severe, so
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©.anpunt exceeds a design perm ssible corrosion anount in a design life
peri od, the person in charge of business pernmitting the electric calcul ator

- to calculate a predicted corrosi on anount when at |east one type of nethod
selected fromthe group consisting of a corrosion protection nethod and a

mai nt enance nmanagenent nethod for reducing the predicted corrosi on anount

"i’'s carried out; and the person in charge of business sentinga result of
t he cahhdﬁti@ndnp@héhﬂ&m@foﬁW?-SQQ%Ctur? PW:?%UP%%Hg%gegﬁe(uwtoneL

38. The business nethod for the atmspher]j rrosi 8Si gLagt steel ;
accor dierg’ i o8I Ty 35S fhlﬁ'lfﬁily éb?’%?rsicr?grl‘f?ngqs?tnepé%?etshe pergon in charge
of busi ness presenting.an ex te ost AhdeAn expeeted i4fe when each of
the at rﬁ}’s‘b‘ﬁéfais(?ec%rrﬁgilocfr}]r%gi%ls%tea%tgs?tgel s 15 used in the pl anned | ocati on
for use. 39. Asystemf redifihhg @ Coff eslagic @npuntyctompr idsdmg: an

i nput ﬁﬁ%ﬁ§lFﬁfL¥§¥ug?¥ﬁ% ?nﬁbrnat?on; a conmputing neans for calculating a

predi ctied garrosiog @pnwakghgﬂs@M€Dﬁwumbsﬂnnrpsb@¢¢%§?§tmﬂ steel with
extrinsic corrosion information including weather observation data, an

amount pf »aihoragasaldt end yarswobumt wér Sdloruro bxitde i vt &Y Hhhed

| ocati on ?or use where the atnospheric corrosion resistant steel is to be
used, and i ntiignsix7 cosr asi oaxbmipdremefo® oRCESRPORRAL ¥ S5 t he at mospheri ¢
corrosion resistant steel which are inputted fr§n1tq} éngg% ; ns@nd an
out put peams doiocoutputYengad ¢esatebiatfe cHLGFati on tHe conput i ng

thran?'npﬁgi iﬁ;ﬁ%gﬂéﬂgﬁg CULPoA L ECLNLYRE rGOTRIS! AFoutfl | NPUL MBans

which the amount of airborne salt is assumed to be
relatively large and the humidity is assumed to be
high and which is subjected to rust stabilization
surface treatment for the atmospheric corrosion
resistant steel. Based on this prediction result, it
can be determined that very long-term durability can
be realized at the lowest cost as the entire
structure if only a portion of the structure under
the locally severe corrosive environment is subjected
to the rust stabilization surface treatment.
Accordingly, it becomes possible to reflect this
knowledge in the design from the beginning.
Similarly, as for existing structures, it is also
possible to make a prediction on future corrosion and
wear on a portion-by-portion basis and draw up a
maintenance management policy.

If a calculation method for predicting the long-
term corrosion/wear amount of the painted atmospheric
corrosion resistant steel which is implemented in the

form of software as described above can be widely and
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a‘‘conmputing neans for calculating a predicted corrosion anount of each of
at,mospheric corrosion resistant steels with extrinsic corrosion infornmation
- 93 i ncl udi ng weat her observation data, an anount of airborne salt, and
an amount of sulfur oxide in a planned |ocation for use where the
atnospheric corrosion resistant steel is to be used, and intrinsic
corrosion information on conponents of one or nore than one type of

at mospheBie bR L 831 S5 eesi SUMF YBOSH HRENSES E bybdasesamifiecht Bfe i nputt ed

fromthe input ans, a campari ng neans for, conparing, the predicted
corrosioﬁQﬁiﬁﬁgEé&fEﬁdQQgﬁ%%egﬁ@%ﬁ%hﬁﬁﬁﬁr% FEP ShoUnt &St $taddign life
peri od; out put ans_for o%hputtingle result of _the conparison by

m t

d
t he conp%&’lenegfhe_g _.e .aA_Ss%/%‘f’e € fraf _eﬁ(ﬁ n_a a?ﬁbr?r‘aﬁggi ng a steel
S”UCtur%reCélE'Bépo' Q@étﬁ@d,ﬂﬁw‘%k@eaﬁnsd 95b'lre0u&%'s'}%d nf QLIRS a0 jand a

conput i ng ‘means for respect’ively cal culating” actual?ly measured first-year

corrosi opAPEehanfe amYabld LRENXRASHI 8yTENdIed 8Rd & haki 2QN a1 xRpsure
menber which are nmade of an atnospheric Corrosion resistant steel based on
actual neastsepeiit f@subtisef QREKSI DO hessebinA tay wivernimpethed of the
vertical exposure menber and the horizontal exposure nmenber made of the

at nosphecdaurcboryesiton rediestmhbhgstteel i thi cutareti maitd ed from t he i nput
nmeans, cal culating a predicted corrosion anount of the atnospheric

corrosi o aTese qugmt kY eeng e hs xrivd g ¢ oifnfor eapireP ¢ nclugdigry abat her
observation data, an ampunt of airborne salt, and an apount of sulfur - 94
Al 3. AYERE AR EMR SANBS BNCA 90 PROAYE b, AGSAS ent steel is spread,
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| . Aal . A .%ébAEP.%S’EﬁQHFE(s. A28 APAURCAT 2R AhP A DA AeALAD I %RX’; A9;
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safe, secure and low life-cycle cost social
infrastructure is furthered. Also, by a comparison
with the predicted calculation result, research and
development on new atmospheric corresion resistant
steel materials and the surface treatment and
maintenance management method therefor are made more
efficient, and moreover it is needless to say that
the predictedlcalculation result can be effectively
utilized for the setting of a new development goal.
Its utilization inevitably leads to a great increase
in the efficiency of a business method concerning the
atmospheric corrosion resistant steel and the surface
treatment therefor.

Moreover, fhe following business form can be
realized by using software capable of carrying out
the method according to the present ihvention.

First, in the stage of planning a steel structure

to which the atmospheric corrosion resistant steel is
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5-7 9 h 4{vqgl gb] X] ca] ca] ca] ca] ca]ca] ca]Jca]JcaljcaU c aV]c a W]c
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ol ol calesl aleolcpl sl el e oo cal el gL anlopl ool ol o2l

yezeol Blestlaott dusll el sboalan) stleseakonlanl colemanotleg) 6ol ool onl s

ca W] ca,¢eq] e 8ULA FaLloH CamMtaWBWECoRe type or more than
one type of atmospheric corrosion resistant steel as
a candidate based on numerical values obtained by
actually measuring or estimating environmental data
including an annual mean temperature, humidity,
precipitation, wind direction/speed, airborne salt
amount, sulfur oxide amount, and so on in a planned
location for use where a user plans to use the
atmospheric corrosion resistant steel by the method
of the present invention; and comparing the predicted
corrosion amount and a design permissible corrosion
amount in a design life period. In other words, it
is possible to select a steep type through the
calculation of a predicted corrosion amount of the
aforementioned each atmospheric corrosion resistant
steel with extrinsic corrosion information including
weather observation data, an amount of airborne salt,
and an amount of sulfur oxide in the planned location
for use where the atmospheric corrosion resistant
steel is to be used, .and intrinsic corrosion
information on components of one or more than one
type of atmospheric corrosion resistant steel planned
to be used, and the comparison of the aforementioned
predicted corrosion amount and the design permissible
corrosion amount in the design life period.

In this determination of applicability, generally,
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comparison between the predicted corrosion amount and
the permissible corrosion amount, this atmospheric
corrosion resistant steel is regarded as an

applicable steel type, but in some cases, for example,
when a large amount of thawing salt is sprayed to
prevent the road surface from freezing, excessive
influence factors need to be taken into consideration.

In such a case, it is suitable that in the
comparison between the predicted corrosion amount and
the permissible corrosion amount, the difference
between them is set to be a given specified amount or
more according to the excessive influence factors,
and it is preferable to incorporate this in the
predicting method of the present invention as a
correction for fust stabilization factors.

It is preferable that this planning method or
selection method further includes the steps of:
regarding a steel type whose predicted.corrosion
amount exceedé the permissible corrosion amount,
recalculating a predicted corrosion amount after
adding a corrosion protection method and/or a
maintenance management method capable of reducing the
predicted corrosion amount to the permissible
corrosion amount or less; and disclosing an expected
cost and an expected life to a user when one type or

more than one type of atmospheric corrosion resistant
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for reducing the predicted corrosion amount.
Moreover, it is preferable to obtain an expected cost
and an expected'life when the one or more than one
type of atmospheric corrosion resistant steel is used
in the planned location for use. This is because the
cost including surface treatment and the like, life,
and so on can be also simultaneously considered.
Next, in the maintenance management of the steel
structure, it is possible to calculate first-year
corrosion amounts Ay and Ay based on actual
measurement of corrosion losses after a lapse of any
given period of time, and based on the predicted
corrosion amount recalculated from the actually
measured first-year corrosion amounts by the method
of preéent invention, to determine a more appropriate
future maintenance management policy. In other words,
it is possible to calculate actually measured first-
year corrosion amounts of a vertical exposure member
and a horizontal exposure member made of an
atmospheric corrosion resistant steel respectively

based on measurement results of corrosion losses in
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any given period of time of the vertical exposure
member and the horizontal exposure member made of the
atmospheric corrosion resistant steel, calculate a
predicted corrosion amount of the atmospheric
corrosion resistant steel with extrinsic information
including weather observation data, an amount of
airborne salt, and an amount of sulfur oxide in a
planned location for use where the atmospheric
corrosion resistant steel is to be used, intrinsic
corrosion information on components of the
atmospheric corrosion resistant steel, and the
respective actually measured first-year corrosion
amounts, and determine the maintenance management
policy based on the predicted corrosion amount.

In this case, it is preferable that the
recalculation is coefficient correction in the
corrosivity index Z. Namely, it is preferable to
calculate the corrosivity index Z with the under
mentioned equation (Eq. 6) when the predicted
corrosion émount is calculated.

When an actual measured value exceeds a predicted
value with regard to Ay and/or Ay, it is preferable to
adopt a maintenance management policy in which the
future predicted corrosion amount becomes equal to or
less than a predicted corrosion amount at the
beginning of planning. More specifically, when at
least one of the actually measured first-year
corrosion amounts of the vertical exposure member and

the horizontal exposure member made of the
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atmospheric corrosion resistant steel exceeds the
predicted corrosion amount, it is preferable to adopt
such a maintenance management policy that the
predicted corrosion amount becomes smaller than a
value at the beginning of planning. However, it is
preferable to determine the amount of an excess when
the management policy is actually changed in
consideration of the absolute value of the corrosion
amount and so on.

Incidentally, a more appropriate maintenance
management policy includes the change of a portion of
a structure subjected to one type or more than one
type of operation out of inspection, repair, and
cleaning and/or the timing of performing the
operation from originally planed ones. Note that the
maintenance management policy is not limited to the
above.

Moreover, in a method for providing information
on the atmospheric corrosion resistant steel, as an
example thereof is shown in Fig. 28, a method for
providing information on an atmospheric corrosion
resistant steel, including the steps of: a user
accessing a server capable of performing the method
of the present invention via an electric
communication line such as the Internet and inputting
environmental data including an annual mean
temperature, a humidity, a precipitation, a wind
direction/speed, an amount of airborne salt, and an

amount of sulfur oxide in a spot and a portion of a
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structure to which the user plans to apply the
atmospheric corrosion resistant steel, based on
actually measured or estimated numerical values;
calculating a predicted corrosion amount of one type
or more than one type of atmospheric corrosion
resistant steel as a candidate based on the input and
the selection of a steel type which the user plans to
use according to the method of the present invention;
and displaying a result of the calculation in a
terminal of the user via the electric communication
line such as the Internet, becomes possible. In
other words, the provision of information including
the steps of: a user accessing a server for
calculating a predicted corrosion amount of an
atmospheric corrosion resistant steel with
environmental data including weather observation data,
an amount of airborne salt, and an amount of sulfur
oxide, and intrinsic corrosion information on
components of the atmospheric corrosion resistant
steel from a terminal device via an electric
communication line; the user inputting environmental
data including weather observation data, an amount of
airborne salt,vand an amount of sulfur oxide in a
planned location for use where an atmospheric
corrosion resistant steel is to be used from the
terminal device to the server; the user permitting
the server to recognize intrinsic corrosion
information on components of one or more than one

type of atmospheric corrosion resistant steel planned
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to be used from the terminal device; the server
calculating a predicted corrosion amount of each of
the atmospheric corrosion resistant steels based on
the environmental data and the intrinsic corrosion
information; the server transmitting the predicted
corrosion amount to the terminal device via the
electric communication line; and the terminal device
outputting the predicted corrosion amount from the
terminal device, becomes possible.

It is one of very preferable embodiments that
such information is provided as part of a homepage of
a steel materials manufacﬁurer. By providing such
information, a user can easily investigate whether an
atmospheric corrosion resistant steel can be actually
used in a spot and a portion of a structure to which
the user plans to apply the atmospheric corrosion
resistant steel on the Internet. As a result, this
becomes very useful information disclosure to diffuse
the atmospheric corrosion resistant steel.

It is preferable that the user can select a steel
type whose predicted corrosion amount is to be
calculated by preparing a window in which the
environmental data on the spot and the portion of the
structure to which the user plans to apply the
atmospheric corrosion resistant steel is inputted for
access from the user and displaying steel types which
the steel materials manufacturer can provide by a
menu selection method in this window. This improves

user-friendliness and facilitates the arrangement of
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data when the data is stored in the server.

Further, the environmental data inputted by the
user is preferably a mean temperature, humidity, wind
direction/speed, and so on actually measured in the
spot and the portion of the structure to which the
user plans to apply the atmospheric corrosion
resistant steel in view of the fact that the
aforementioned data provides the steel materials
manufacturer with useful information as data on
calculation precision of the predicted corrosion
amount and steel materials environment.

However, on the other hand, it is naturally
assumed that there are many users which have access
without the aforementioned preparation, and hence it
is preferable for convenience of the user that the
step of acquiring part or all of environmental data
necessary for calculation in a manner other than the
aforementioned input is further included. 1In other
words, it is preferable that the step of the server
acquiring at least part of elemehts constituting the
environmental data in a manner other than the input
by the user is further included. For example, such
an embodiment that clicking a location for use of a
steel material on a map links to a database of the
Meteorological Agency or the like and thereby
necessary environmental data can be retrieved or
calculated is preferable.

Furthérmore, since it is open to an unspecified

number of users, it is preferable that an access
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right in the server is hierarchized, and that an
access right for a user ID to access the server 1is
set according to a usage record of the atmospheric
corrosion resistant steel of the user.

If the environmental data inputted by the user is
stored in the server and can be seen from the server
administration side, it becomes possible to determine
a business counterpart based on user IDs which got
access to the server or the frequency of access by
using the data, analyze the environmental data
inputted by the user and stored and accumulated in
the server, and based on a result thereof, enlarge
the environment to which existing steel types are
applied and perform research and development on new
steel types.

Additionally, if the user is provided with
further detailed information in addition to
calculation results obtained by access from the user
to the server when there is a request from the user
and/or when special consideration to the inputted
environment is necessary, it is more preferable in
terms of the user’s convenience and prevention of
wrong use of the steel type.

In this case, it is efficient and desirable to
transfer the detailed information to a terminal
installed in the user’s nearest business base via an
electric communication line such as the Internet.

" The nearest business base includes a place of the

user to which a person in charge of business goes.
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Namely, the detailed information may be transferred

to the terminal installed in the user’s nearest

business base or may be transferred to a portable

terminal brought into the place of the user.

In a situation of a business operation in front
of the user, in the study of application of an
atmospheric corrosion resistant steel to a spot and a
portion of a structure to which the user plans to
apply the atmospheric corrosion resistant steel, a
form of business for an atmospheric corrosion
resistant steel including the steps of: a person in
charge of business inputting environmental data
including an annual mean temperature, a humidity, a
precipitation, a wind direction/speed, an amount of
airborne salt, and an amount of sulfur oxide in the
spot and the portion of the structure to which the
user plans to apply the atmospheric corrosion
resistant steel based on actually measured or
estimated numerical values to a computer capable of
executing the method of the present invention via an
electric communication line such as the Internet or
in a stand-alone system; calculating a predicted
corrosion amount of one type or more than one type of
atmospheric corrosion resistant steel as a candidate
by the method of the present invention according to
the aforementioned input and the selection of the
steel type which the user plans to use; and

presenting a result of the calculation to the user,

becomes possible. In other words, a business for an
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atmospheric corrosion resistant steel, including the
steps of: a person in charge of business inputting
extrinsic corrosion information including weather
observation data, an amount of airborne salt, and an
amount of sulfur oxide in a planned location for use
where a customer plans to use an atmospheric
corrosion resistant steel to an electronic calculator
for calculating a predicted corrosion amount of an
atmospheric corrosion resistant steel with extrinsic
corrosion information including weather observation
data, an amount of airborne salt, and an amount of
sulfur oxide and intrinsic corrosion information on
compénents of the atmospheric corrosion resistant
steel; the person in charge of business permitting
the electronic calculator to recognize intrinsic
corrosion information on components of one or more
than one type of atmospheric corrosion resistant
steel which the customer plans to use; the electronic
calculator calculating a predicted corrosion amount
of each of the atmospheric corrosion resistant
steels; and the person in charge of business
presenting a result of the calculation by the
electronic calculator to the customer becomes
possible.

Also in this case, it is preferable for
convenience that the step of acquiring or calculating
part or all of environmental data necessary for
calculation in a manner other than the aforementioned

input is further included. Moreover, regarding a
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steel type whose predicted corrosion amount exceeds a
permissible corrosion amount, it is very desirable
that the step of recalculating a predicted corrosion
amount after a corrosion protection method and/or a
maintenance management method such as can reduce the
predicted corrosion amount to the permissible
corrosion amount or less is added and the step of
disclosing an expected cost and an expected life when
one type or more than one type of atmospheric
corrosion resistant steel as a candidate is applied
to a spot and a portion of a structure in which the
user uses it, are further included, since the cost
including surface treatment and so on, the life, and
the like can be studied at the same time.
| Also in this business form, a terminal capable of
performing the calculation by the method of the
present invention may be located ih a business
department or a person in charge of business may take
such a portable terminal to a place of the user.
Preferably, if access to weather data and so on
disclosed by the Meteorological Agency from this
terminal is possible, a concrete study based on data
can be made on the spot during consultation on the
selection of a steel material even when the user does
not keep data such as temperature on hand.
According to this business method, not only the
business operation can be made more efficient, but
also a large merit that steel types as candidates can

be promptly and quantitatively compared can be
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corrosion resistance which conventionally has many
uncertain factors and leads to further diffusion of

the atmospheric corrosion resistant steel.

Industrial Applicability

According to a method of the present invention,
the amount of corrosion in a service life of several .
decades can be predicted with high precision even
pased on limited actual measurement data such as an
exposure test. Moreover, it is also easy to
incorporate a corrosion protection method and a
maintenance management method therein.

The present invention can make various operations
such as judgment on the applicability of an
atmospheric corrosion resistant steel, selection of a
material, durability design, judgment on the
applicability of surface treatment and selection of
its type, and creation of a maintenance management
policy, which hitherto rely on a long-term exposure
test, more precise and more efficient. Moreover, the
present invention can reduce the cost of the business
operation of the atmospheric corrosion resistant
steel. Accordingly, the present invention can
contribute to a rise in the competitiveness of the
atmospheric corrosion resistant steel.

Conventionally, the judgment on the applicability
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whereby in some region, the application of the
atmospheric corrosion resistant steel is withheld
even though it is a.region where maintenance and
management costs can be originally reduced by using
the atmospheric corrosion resistant steel, which
causes an increase in construction client’s
maintenance and management costs. Contrary to this,
repair costs are sometimes caused since abnormal
corrosion unexpectedly occurs due to high humidity
and temperature or the like even though the amount of
airborne salt is small. According to the present
invention, it is possible to avoid such situations
beforehand.

Such avoidance of problems prevents troubles when
the atmospheric corrosion resistant steel is used
which are probably caused by the existence of
uncertain factors on the environment side.
Accordingly, the present invention fulfills a role in
maintaining an infrastructure safely and securely.

It becomes possible to design a structure
manufactured of an atmospheric corrosion resistant
steel having a more than 100 year-service life by a
combination of these series of long-term
corrosion/wear predictions and various kinds of
corrosion protection methods based on obtained
calculation results. Consequently, the realization
of minimum maintenance of a social infrastructure is

enhanced.
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CLAIMS

What is claimed is:

1. A method for predicting an amount of corrosion
of an atmospheric corrosion resistant steel,
comprising the step of calculating a predicted
corrosion amount of the atmospheric corrosion
resistant steel using extrinsic corrosion information
including weather observation data, an amount of
airborne salt, and an amount of sulfur oxide in a
planned location for use where the atmospheric
corrosion resistant steel is to be used, and
intrinsic corrosion information on components of the
atmospheric corrosion resistant steel, with an
electronic calculator.

2. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 1, wherein the weather
observation data includes an annual wetness time, an
annual mean wind speed, and an annual mean
temperature.

3. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 1, wherein said step of
calculating the predicted corrosion amount comprises
the step of calculating a corrosivity index Z with

the following equation (Eqg. 6).

C+6-S —E
Z=a -TOW . — kW) . - - (Eq. 6
o exp(— kW) 3005 exp(R.T) (Eq )
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(where TOW is an annual wetness time (h) in the
planned location for use, W is an annual mean wind
speed (m/sec.) in the planned location for use, C is
an airborne salt amount (mdd) in the planned location
for use, S is a sulfur oxide amount (mdd) in the
planned location for use, Ea is activation energy
(J/mol) of a corrosion reaction of the atmospheric
corrosion resistant steel, R is a gas constant
(J/K(K*mol)), and T is an annual mean temperature (K)
in the planned location for use. Moreover, a« is a
constant determined by a comparison with an actual
measured value, and kK, 6, and ¢ are constants
respectively representing the degree of influence of
each of factors which they are associated with.)

4. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 3, wherein said step of
calculating the predicted corrosion amount comprises
the step of calculating a corrosion amount
accumulated over time of the atmospheric corrosion
resistant steel by estimating a first-year corrosion
‘amount and a rust stabilization index of the
atmospheric corrosion resistant steel from the
corrosivity index Z.

5. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 3, wherein said step of

calculating the predicted corrosion amount comprises

the step of estimating a first-year corrosion amount
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Ay of a vertical exposure member and a first-year
corrosion amount Ay of a horizontal exposure member

from the corrosivity index Z by a quadric regression
analysis.

6. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 5, wherein in said step of
finding the relational expression, the following
equation (Eq. 7a) and equation (Eg. 7b) are found.

A, (um)=37.60Z% +74.44Z +7.37 *(Eq. 7a)
Ay (um)=—24.16Z* +182.19Z + 4.05 ~(Eqg. 7b)

7. The method for predicting the amount of
corrosion of ﬁhe atmospheric corrosion resistant
steel according to claim 5, further comprising the
step of finding a range of variations by multiplying
estimated values of the fifst-year corrosion amounts
Ay and Ay by their respective constants which
correspond to an upper limit and a lower limit of the
variations.

8. The method for predicting the amount of
cdrrosion of the atmospheric corrosion resistant
steel according to claim 7, wherein said step of
finding the range of variations comprises the steps
of:

taking an upper limit AYPP®*;, of a range of the
first-year corrosion amount Ay as the following
equation (Eqg. 8aU):;

taking a lower limit AY°Y®*, of the range of the

first-year corrosion amount Ay as the following
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equation (Eq. 8alL);

taking an upper limit AYPP®T, of a range of the
first-year corrosion amount Ay as the following
equation (Eg. 8bU); and

taking a lower limit A"¥®"; of the range of the
first-year corrosion amount Ay as the following

equation (Eg. 8bL).

A =174, -+ (Eqg. 8aU)
1

Al = 4 - (Eq. 8alL

T (Bq. 8aL)

A =174, - (Eq. 8bU)

A;,Iower =T1—,;AH e (Eq. 8bL)

9. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 5, further comprising the
steps of, based on the first-year corrosion amounts Ay
and AH and a distribution function of the rust
stabilization index:

taking an upper limit of a region where 80% or
more of measurement points are distributed as a
natural upper rust stabilization index or as an
excessive influence rust stabilization index obtained
by adding a value according to the degree of
excessive influence to the natural upper rust
stabilization index;

taking a lower limit of the region where 80% or
more of the measurement points are distributed as a

natural lower rust stabilization index; and
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taking a value obtained by adding 0.15 to the
naﬁural upper rust stabilization index as the
excessive influence rust stabilization index.

10. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 9, further comprising the
step of expressing a predicted corrosion/wear curve
with a realization probability added thereto based on
a result of statistically analyzing the relation
between a distribution band of the rust stabilization
index and actual exposure test data.

11. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 4, wherein said step of
calculating the corrosion amount accumulated over
time comprises the step of, by using the ratio of
measurement values between a first atmospheric
corrosion resistant steel and a second atmospheric
corrosion resistant steel, with respect to the first-
year corrosion amount and the rust stabilization
index respectively, estimating a corrosion amount
accumulated over time of the second atmospheric
corrosion resistant steel from a corrosion amount
accumulated over time of the first atmospheric
corrosion resistant steel.

12. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant

" steel according to claim 4, wherein said step of

calculating the corrosion amount accumulated over
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time comprises the steps of:
finding a surface treatment effect coefficient
with respect to the first year corrosion amounf and
the rust stabilization index from exposure data on an
atmospheric corrosion resistant steel subjected to
surface treatment; and
finding the corrosion amount accumulated over
time of the atmospheric corrosion resistant steel
subjected to surface treatment by multiplying the
estimated first-year corrosion amount and rust
stabilization index of a bare atmospheric corrosion
resistant steel.
13. The method for predicting the amount of
corrosion of the atmospheric corrosion resistant
steel according to claim 1, wherein said step of
calculating the predicted corrosion amount comprises
the step of displaying a corrosion/wear curve which
indicates the relation between an exposure period and
a corrosion amount accumulated over time on a display
device,
the method further comprising the step of
displaying the corrosion/wear curve on the display
device with the corrosion/wear curve being moved in
parallel in a direction of an exposure period axis by
a period of deterioration of an organic coating of an
atmospheric corrosion resistant steel subjected to
surface treatment.
14, The method for predicting the amount of

corrosion of the atmospheric corrosion resistant
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steel according to claim 1, wherein said step of
calculating the predicted corrosion amount comprises
the step of finding a corrosion/wear curve which
indicates the relation between an exposure period and
a corrosion amount accumulated over time based on
environmental conditions according to a portion of a
structure.
15. A computer readable record medium, having a
program thereon, wherein said program causes a
computer to éalculate a predicted corrosion amount
with extrinsic information including weather
observation data, an amount of airborne salt, and an
amount of sulfur oxide in a planned location for use
where an atmospheric corrosion resistant steel is to
be used, and intrinsic corrosion information on
components of the atmospheric corrosion resistant
steel.
16. A method for selecting a steel type,
comprising the steps of:
calculating a predicted corrosion amount of each
of atmospheric corrosion resistant steels with
extrinsic corrosion information inciuding weather
observation data, an amount of airborne salt, and an
amount of sulfur oxide in a planned loéation for use
where the atmospheric corrosion resistant steel is to
be used, and intrinsic corrosion information on
components of oné or more than one type of
atmospheric corrosion resistant steel planned to be

used, by an electronic calculator; and
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comparing the predicted corrosion amount and a
design permissible corrosion amount in a design life
period by the electronic calculator.

17. The method for selecting the steel type
according to claim 16, wherein, as a result of
comparing the predicted corrosion amount and the
permissible corrosion amount, an atmospheric
corrosion resistant steel whose predicted corrosion
amount is equal to or smaller than the permissible
corrosion amount is judged to be an applicable steel
type. ‘

18. The method for selecting the steep type
according to claim 16, further comprising the step of,
regarding a steel type whose predicted corrosion
amount exceeds the permissible cdrrosion amount,
calculating a predicted corrosion amount when at
least one type of method selected from the group
consisting of a corrosion protection method and a
maintenance management method for reducing the
predicted corrosion amount is carried out.

19. The method for selecting the steel type
according to claim 16, wherein in said step of
comparing the predicted corrosion amount and the
permissible co:rosion amouht, an excessive influence
factor depending on the degree of excessive influence
is taken into consideration.

20. The method for selecting the steel type
according to claim 19, further comprising the step of

correcting a rust stabilization index when the
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excessive influence factor is taken into
consideration.

21. The method for selecting the steel type
according to claim 16, further comprising the step of
acquiring an expected cost and an expected life when
the one or more than one type of atmospheric
corrosion resistant steel is used in the planned
location for use.

22. A method for maintaining and managing a steel
structure, comprising the steps of:

finding an actually measured first-year corrosion
amount from an actual measurement result of a
corrosion loss in any given period of an actual
structure made of an atmospheric corrosion resistant
steel or a corrosion loss in any given period of a
vertical exposure member or a horizontal exposure
member which is made of an atmospheric corrosion
resistant steel and attached to an actual structure;

predicting a corrosion amount of the atmospheric
corrosion resistant steel with an electronic
calculator with the actually measured first-year
corrosion amount as Ay or Ay by the method according
to claim 9; and

determining a maintenance management policy based
on the predicted corrosion amount of the atmospheric
corrosion resistant steel.

23. A method for maintaining and managing a steel

' structure, comprising the steps of:

finding an actually measured first-year corrosion
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steel or a corrosion loss in any given period of a
vertical exposure member or a horizontal exposure
member which is made of an atmospheric corrosion
resistant steel and attached to an actual structure;

calculating a corrosivity index Z by the
following equation (Eq. 6) from extrinsic corrosion
information including weather observation data, an
amount of airborne salt, and an amount of sulfur
oxide in a location where the actual structure is
installed, and intrinsic_corrosion information on
components of the atmospheric corrosion resistant
steel, with an electronic calculator;

estimating a first-year corrosion amount of the
atmospheric corrosion resistant steel from the
corrosivity index Z with the electronic calculator:

comparing the actually measured first-year
corrosion amount and the estimated first-year
corrosion amount with the electronic calculator;

correcting the corrosivity index Z based on a
result of the comparison with the electronic

" calculator;

predicting a corrosion amount of the atmospheric
corrosion resistant steel based on the corrected
corrosivity index Z with the electronic calculator;

and

determining a maintenance management policy based
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“(Eq. 6)

Z=a-TOW -exp(— k- W) S50 5  cr| —Ee
| 1+e.C-.8 HNRT

(where TOW is an annual wetness time (h) in the
planned location for use, W is an annual mean wind
speed (m/sec.) in the planned location for use, C is
an airborne salt amount (mdd) in the planned location
for use, S is a sulfur oxide amount (mdd) in the
planned location for use, Ea is activation energy
(J/mol) of a corrosion reaction of the atmospheric
corrosion resistant steel, R is a gas constant
(J/K(K*mol)), and T is an annual mean temperature (K)
in the planned location for use. Moreover, a is a
constant determined by a comparison with an actual
measured value, and k¥, 0, and ¢ are constants
respectively representing the degree of influence of
each of factors which they are associated with.)

24. The method for maintaining and managing the
steel structure according to claim 22, wherein said
step of determining the maintenance management policy
comprises the step of adopting a maintenance
management policy in which the predicted corrosion
amount becomes smaller than an initially planned
value when at least one of the actually measured
first-year corrosion amounts of the vertical exposure
member and the horizontal exposure member made of the
atmospheric corrosion resistant steel exceeds the

" predicted corrosion amount.

25. The method for maintaining and managing the
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6, #10% atmospheric corrosion resistant steel exceeds the
predicted corrosion amount.

26. The method for maintaining and managing the
steel structure according to claim 22, wherein said
step of determining the maintenance management policy
comprises the step of changing at least one type of
selection element selected from the group consisting
of a portion and a time in which at least one type of
operation selected from the group consisting of
inspection, repair, and cleaning is performed, from
originally planned one.

27. The method for maintaining and managing the
sﬁructure according to claim 23, wherein said step of
determining the maintenance management policy
comprises the step of changing at least one type of
selection element selected from the group consisting
of a portion and a time in which at least one type of
operation selected from the group consisting of
inspection, repair, and cleaning is performed, from

originally planned one.

28. A method for providing information on an
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and an amoun£ of sulfur oxide in a planned location
for use where an atmospheric corrosion resistant
steel is to be used from the terminal device to the
server;
the user permitting'the server to recbgnize
intrinsic corrosion information on components of one
or more than one type of atmospheric corrosion
resistant steel planned to be used from the terminal
device; |
the server calculating a predicted corrosion
amount of each of the atmospheric corrosion resistant
steéls based on the environmental data and the
intrinsic corrosion information;
the server transmitting the predicted corrosion
amount to the terminal device via the electric

" communication line; and

the terminal device outputting the predicted

- 88 -



3110%&& ()- 1vU410 310%&&' ()- 3 109%&&' ()- 3!10%& ()-F

NpY10%k&&' () - 10~&10~&10~& 3 < 10%-&&' ()-1 U |[ NA41010k&10k&10k&3 3
TL<L109%k&& ()-3 3F"! 10984& ()-sSN 3F"!1 109%k&& ()-s 3y GLO%K&& () -

3109%&& () - +WPe| [: NA41010 F  #10% - & ()-MD3 ' #109% & ()- M3 # #10% !

& ()-MN  #10% & ()-M  #10%C& ()-M 3L10% & ()-r8/vU4l0 3H "10%&' ()- 4 39
" 10984 g}o 4 3H "10%&& ()- 4 DY10%&& ()-10"10"10"

33s<MLOYPEHIS} BP8RREATO 34 " 10%BYB& ()-* 34

29. The method for providing the information on
the atmospheric corrosion resistant steel according
to claim 28, further comprising the step of the
server acquiring at least part of elements
constituting the environmental data in a manner other
than the input by the user.

30. The method for providing the information on
the atmospheric corrosion resistant steel according
to claim 28, wherein an access right in the server is
hierarchized, the method further comprising the step
of the server setting an access right for a user ID
to access the server according to a usage record Qf
the atmospheric corrosion resistant steel of the user.

31. The method for providing the information on
the atmospheric corrosion resistant steel according
to claim 28, further comprising the step of the
server storing the environmental data inputted by the
user.

32. The method for providing the information on
thé atmospheric corrosion resistant steel according
to claim 28, wherein said step of the server
transmitting the predicted corrosion amount comprises
the step of the server transmitting other detailed
information with the predicted corrosion amount to
the terminal device when there is a request from the
user and when special consideration to the inputted
environment is necessary.

33. The method for providing the information on
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the atmospheric corrosion resistant steel according
to claim 32, wherein said step of the server
transmittingathe other detailed information comprises
the step of the server transferring the other
detailed information also to a terminal installed in
the user’s nearest business base via the electric
communication line.

34. A business method for an atmospheric
corrosion resistant steel, comprising the steps of:

a user accessing a server for calculating a
predicted corrosion amount of an atmospheric
corrosion resistant steel with environmental data
including weather observation data, an amount of
airborne salt, and an amount of sulfur oxide, and
intrinsic corrosion information on components of the
atmospheric corrosion resistant steel from a terminal
device via an electric communication line;

the user inputting environmental data including
weather observation data, an amount of airborne salt,
and an amount of sulfur oxide in a planned location
for use where an atmospheric corrosion reSistant
steel is to be used from the terminal device to the
server;

the user permitting the server to recognize
intrinsic corrosion information on components of one
or more than one atmospheric corrosion resistant
steel planned to be used from the terminal device;

the server calculating a predicted corrosion

amount of each of the atmospheric corrosion resistant
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steels based on the environmental data and the
intrinsic corrosion information;

the server transmitting the predicted corrosion
amount to the terminal device of the user via the
electric communication line;

the terminal device outputting the predicted
corrosion amount; and

determining a business counterpart based on at
least one type of element selected from the group
consisting of the presence or absence of history of
access to the server and the frequency of access to
the server. |

35. A business method for an atmospheric
corrosion resistant steel, comprising the steps of:

a person in charge of business inputting
extrinsic corrosion information including weather
observation data, an amount of airborne salt, and an
amount of sulfur oxide in a planned location for use
where a customer plans to use an atmospheric
corrosion resistant steel to an electronic calculator
for.calculating a predicted corrosion amount of an
atmospheric corrosion resistant steel with extrinsic
corrosion information including weather observation
data, an amount of airborne salt, and an amount of
sulfur oxide and intrinsic corrosion information on
components of the atmospheric corrosion resistant
steel;

the person in charge of business permitting the

electronic calculator to recognize intrinsic
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corrosion information on components of one or more
than one type of atmospheric corrosion resistant
steel which the customer plans to use;

the electronic calculator calculating a predicted
corrosion amount of each of the atmospheric corrosion
resistant steels; and

the person in charge of business presenting a
result of the calculation by the electronic
calculator to the customer.

36. The business method for the atmospheric
corrosion resistant steel according to claim 35,
further comprising the step of the server acquiring
at least part of elements constituting the
environmental data in a manner other than the input
by the person in charge of business.

37. The business method for the atmospheric
corrosion resistant steel according to claim 35,
further comprising the steps of:

regarding a steel type whose predicted corrosion
amount exceeds a design permissible corrosion amount
in a design life period, the person in charge of
business permitting the electric calculator to
calculate a predicted corrosion amount when at least
one type of method selected from the group consisting
of a corrosion protection method and a maintenance
management method for reducing the predicted
corrosion amount is carried out; and

the person in charge of business presenting a

result of the calculation by the electronic
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39. A system for predicting a corrosion amount,
comprising:

an input means for inputting information;

a computing means for calculating a predicted
corrosion amount of an atmospheric corrosion
resistant steel with extrinsic corrosion information
including weather observation data, an amount of
airborne salt, and an amount of sulfur oxide in a
planned location for use where the atmospheric
corrosion resistant steel is to be used, and
intrinsic corrosion information on components of the
atmospheric corrosion resistant steel which are
inputted from the input means; and

an output means for outputting a result of the
calculation by the computing means.

40. A system for selecting a steel type,
comprising: |

an input means for inputting information;

a computing means for calculating a predicted
corrosion amount of each of atmospheric corrosion

resistant steels with extrinsic corrosion information
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comparison by the comparing means.
41. A system for maintaining and managing a steel
structure, comprising:
an input means for inputting information; and
a computing means for respectively calculating
actually measured first-year corrosion amounts of a
vertical exposure member and a horizontal exposure
member which are madebof an atmospheric corrosion
resistant steel based on actual measurement results
of corrosion losses in any given period of the
vertical exposure member and the horizontal exposure
member made of the atmospheric corrosion resistant
steel which are inputted from the input means,
calculating a predicted corrosion amount of the
atmospheric corrosion resistant steel with extrinsic
" information including weather observation data, an

amount of airborne salt, and an amount of sulfur
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which are inputted from the input means, intrinsic
corrosion information on components of the
atmospheric corrosion resistant steel recognized via
the input means, and the respective actually measured
first-year corrosion amounts;

and determining a maintenance management policy
based on the predicted corrosion amount.

42. A system for providing information on an
atmospheric corrosion resistant steel, comprising:

a server, which is accessible to a user from a
terminal device via an electric communication line,
for calculating a predicted corrosion amount of an
atmospheric corrosion resistant steel with
environmental data including weather observation data,
an amount of airborne salt, and an amount of sulfur
oxide, and intrinsic corrosion information on
components of the atmospheric corrosion resistant
steel, and transmitting the predicted corrosion
amount to the terminal device via the electric

communication line.
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