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Study on Characteristics of Corrosion Damage and Strengthening

Methods for Corroded Steel Members in Highway Bridges

Toru NATORI

Bridges, as well as other structures in nature, deteriorate over time. So, building
durable bridges and expanding lives of existing bridges are most important subjects for
bridge engineers.

Corrosion is the major cause of deterioration of steel bridges, and corrosion damage
seriously affects on the durability of steel bridges. According to the survey of steel bridges
replaced during recent ten years, more than 70% have been replaced because of road
functional problem or insufficient load carrying capacity, so far. The cause of defects of
superstructures had less than 20%. And among this fraction, half of the causes are corrosion.
So, corrosion damage must be carefully evaluated. In spite of such importance, few
researchers of civil engineering are interested in this problem and there are no established
means of evaluating the extent and effects of bridge corrosion.

Against such a background, this study aims to develop practical guidelines for
assessment of the effect of corrosion on structural details in steel highway bridges. The first
objective is to obtain the information about corrosion characteristics in steel bridge members.
The types of corrosion, locations of corrosion on bridge elements, and environmental effects
on the structure in existing steel bridges are examined. The second objective is to evaluate of
corrosion effects on remaining load capacity. The bending capacity and the bearing capacity
of supporting point of corroded members is evaluated by loading tests using corroded
stringer-members and plate-girders from replaced old bridges. The third objective is to

develop repairing methods for corroded portions in steel members. The effectiveness of the



repairing method by attaching cover plates connected with both using of high-strength bolts
and adhesives is discussed.

This paper, entitled the “Study on Characteristics of Corrosion Damage and Repairing
Methods for corroded Steel Members in Highway Bridges” , has the following six chapters.

In Chapter 1,”Introduction”, the research thus far performed on this subject will be
summaﬁzed and the background, objective and composition of the research is described.

In Chapter 2, ”Characteristics of Corrosion Damage in Steel Bridge Members”,
corrosion characteristics in steel bridge members will be described. At ﬁrst, amount of
corrosion information concerned with the types of corrosion found, locations of corrosion on
bridge elements, and environmental effects on the structure in existing steel bridges were
gathered and estimated. From this investigation, we attempted to make, so to says, corrosion
maps of each type of steel bridges in order to clarify where in the bridge and how corrosion
occurs. And then they were classified into several patterns. Secondly, non-destructive
techniques of adequate corrosion inspection are examined. Among many possible techniques,
two were tested. One is ultrasonic technique, and the other is technique using the infrared
ray detection. The accuracy of these techniques is confirmed.

In Chapter 3,”Load-carring Capacity of Corroded Members”, evaluation of corrosion
effects on remaining load carrying capacity will be described. The steel bridges undergoing
corrosion may be replaced including the cases they may still service as safely as the new ones
do. Hence, it is very important to evaluate the load capacity of corroded steel members by
adequate estimation and treatment for their corrosion level. In this chapter, the bending
capacity of corroded members is evaluated by loading tests using corroded stringer-members
from replaced old bridges. And the bearing capacity of supporting point is also evaluated by
loading tests using corroded plate-girders from replaced old bridges.

In Chapter 4, “Strengthening Method for Corroded Steel Bridge Members”, the
strengthening method for corroded parts in steel members will be described. In many ways,
strengthening by cover plates is often selected because of its simplicity and effectiveness. This
chapter describes an investigation of strengthening by cover plates that are connected with
high-strength bolts and both using of high-strength bolts and adhesives. Tensile tests using
corroded plates and bending tests using corroded stringer-members were conducted for

making clear the composite effect of shear connections between cover plates and corroded
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members. By comparing and investigating of various methods of connecting cover plates, the
composite action in the case of connecting with both using of high-strength bolts and
adhesives is confirmed.

In Chapter 5,”Strengthening of Corroded Steel Deck Plates”, an example of practical
strengthening by cover plates will be prbvided. Thé applicability of the method of attaching
cover plates connected with both using of high-strength bolts and adhesives for corrosive
deterioration on steel deck plates of the box girder are described. Corrosive deterioration
treated in this chapter occurred at surfaces of steel deck plates under asphalt-pavement.
Based on the results of investigations on the degree of deterioration, attaching cover plates on
corroded portions by bolting and bonding is chosen for the strengthening method. The
composite action between cover plates and deck plates is examined by loading tests using
large-scale models. Also, it is found that stresses on deck plates decrease, and it is confirmed
that this method is effective by a finite element analysis and the loading test in the field.

In Chapter 6, “Conclusion”, the results obtained in each chapter will be summarized.
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nié&FmﬁwﬁﬁJ%ﬁmkufw5$Wm§w.E—Lnﬂﬁmmﬁmaﬁﬁsﬁ
i?@mﬁ%tﬁfitm%ﬁ%iz%m%iLt%ﬁﬂhﬁt@%%ﬁ%%gﬁtgﬁ
Ltﬁ%ﬁ%é@uamﬁﬁu%ﬁgient%ﬁwﬁﬁﬁ@an%ﬁﬁb,é%%ﬁ%
i%%#(m&%)m%s%t&ofwé.E—Lzm%ﬁgzantﬁﬁuowf%w
%Zwﬂm%%ﬁbtﬁﬁfbé.%H%i@@@k#@%%wﬁﬁ%EEKE&E@%
%h@%%f%éﬁ,ﬁwft%%ﬁmﬁgmié%é(MJ%,mﬁﬁxﬂ(4%)&
Eofwé.:@t%%ﬁ@@%ﬁﬁ@&éht%%uowf%wmﬁ%$ékﬁwwm
@(ma%k%ﬁm%ﬁ(%ﬁwwwwhe%ﬁbrwé.Ltﬁof,ﬁﬁﬁ%%mw
ﬁ%@%ﬁ%@ﬁk%&ﬁﬁ&@ofwéz&ﬁ%»?%&.Ltﬁor,:ngwﬁﬁ
%ﬂ%wmmﬁ$i<ﬁ5mﬁ3%&ﬁﬁf%0,&Dbﬁ%ﬁwﬁﬁmﬁbfﬁﬁfﬁ
%%tmﬁ%ﬂ%imiéz&ﬁﬁ%wﬁﬁﬁﬁéﬁkéﬁéiﬁﬁgxﬂktiﬁﬁb
HEWZD.

1.2.2 SR DB R

(1) BEOHELFDES

BIZEDILEM TH DI HE L LT HRICHEE LTV b DEMBY AT R F— %2
TCELLEODOTHY, IO LRRRE LTHEETSL) bILAWE LTHET 355
iﬁ?@é:&%%bfwé.?@b%,ﬁm%ﬁ¢®%g&&mbffﬁﬁméwﬂﬁ
55&#5@E%ELT%D,:@i5&%%#%&@%Ki@@kéhﬁ@ﬁébé:
&&&5.%Utﬁ%&LTEEﬁEE&Eﬁﬁ@LtDTé:&&&é%,:@%U%
ﬁ%(?ﬁ?)&“%ﬁ”&@ﬁwﬁﬁtomfm%ﬁ&B@d&ww.Ltﬁof,$
ﬂ%mﬁwfﬁ,%U@@ﬁmiDﬁ@@ﬁ&%%tLt%@%ﬁﬁ%ﬂ@ﬁ&ﬁ%t,
RIS REICHEDRE LIDRED DV VIR S L REEL RRBF B & & L.
e, BUOREEYILT 21TH 20, BEBBITASBRLELE- L L L
EXOERITER (wet corrosion) & #A (dry corrosion) LIZIFHNB. BRITE
ﬁ%%tﬁwf%&@%wﬁETTE:6@@?%0,%E%%K%ET&E@&:MK
%té.%ﬁw%ﬁﬁﬁﬁﬁﬁ¢®%gkﬁmLTEE&%E@M%%T%D,%ﬁ@ﬁ
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PRAERERREEZE LSS, FOREIILAELNT ENDRFETIIHEE L
WwZ kL.

EEIIHTHNE—25EEE LT, W—ER (uniform corrosion) & BEER
(localized corrosion) LT TEXBBANDHH. BRDOHEILZDRERMESLNFE
Hire &eftE GSHDOEROEE) ItL-o TEEEEARWELZET D, Fontana ZERIARE
F—11ICRTEHICH—ERL THEORNERLICHEEBEL TV ®. ZAOHED
5, SETIE, 2E—EEEHIVERNEROTOEMEARE, REER, LRQ
PREEOBAWELEL LN, FOMOBERFREIZOVTIE, APETIIHRE L2V
L L L7. ¥/, Champion iZE—1.3 27T L ) ICERE2ZOHX, FiE, BRERIHLO
% OBEASICIOSEEBLTRY, FHE, MMEEEZXSL, ELLARICOVT,
BRI DA & EES D TR LTWS 2, —F, B HiIdinicikd 2B RERAEZ
LI E—HERL, RIEEN—ETHIILAMTIRAMIIESL EITLEREREL
THELALDE LTS D, SBEOEEICBVTY, MIBICRT 2EARE L FRICEBE
Tz U4 BEEA MR A ILEITLT, RECIVBECEIHDLODILRLBE
L2 zn b RAEMRENRY 2L TRABRIKES LD LEALND. ZOLI7D
Lak, AFETIIENESY AT —HERO—ETEMIIEL, TALERBEICOY
TIBAREICR Sy L7222 & & LT,

(2) BEOBHLEXNELEZTOBER
SEMOBREH I, UTOL I BXRNHD* (R—1.4FMH).

O ORELHEL, KOBRIIAANRVIITTD

QE YU AESHSOTIMCL VMM BEREBERICHLTHEITD
QERNIERDETEZIEDD

@BERDERZHETD

FEATRE L OMERICOWTIE, M 2 S T IERMBTRET S Z LITL 0 iThN,
BHIER B 5 WV IEED FMEE BV BE DY, Ho X REMHICL D& BHREE Y,
SARTFTAF v I AN )= R LB TA =T WD HENRSD.
(& S B EOREICOWTIE, THENEMN, 27 VL ARST F v OERREYRSH L.
THEMESRA 8B4 Cu, Cr, Ni R X 2B L TRREEPIZE W THEMEREICEEZ IV
(BREIVLES) 2HHIE, THBPMERS~DOKCHmADOHRELHE, BROET
RIEITHLOTHD P,

EERAE, IMEERRETIEREME 2V P — VTR ELEVERENSH
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BETHD. BRPRIEL, TOFREENOD Y — NHRIELT J — FIHFREIZNT B 5 0,
TIRICESAWDR TN D DD Y — REFRIETH D, 2B OHEKR & OERE~TKN
HE D T OoBMEITLHE T I LICLVEBA AL DA EER A5+ 25 9.

BENDBRREELUET DL VEREHLLT A2 ELHD. BN HES L
TH, BRESHMIRERLEDOFETHD. F, BHEHOEBEEMEZRET S & T®
KEBIELIZD T2 XL EVERTOERBENOKEL 2 5.

BRI D RMBICOVTHEBR L L 3 REBOFENRE bR TERY, B L
D130, IO EREHR L EOSBMENC L AW 00 [HEMSM 90 25
YVRIZ TR VBB NNIFL Ty R PR ED LS WCABEM DL DI EH
DEOCHBZERT 2 HE, FMESHNGR S — 7 LS 258 LIES S S84 5 5k
IR ERBD. LivL, BEMEL BB, I OB L AR NS b AR AL
HNTND. BERENBED TRIBESMESITEEN TV ARIZERNE Ui, B
BEHLEELHTDD, bIAPTRIVBILERT I LNLEL LS. B, &
ZBEITIIMFTFS VD21 > b —REMET Z NVEERBIER RN B VLT X A, |
B ERIREREICBNTREMICBERSL, Z0L) RBETOER T 5~10 £T8%
DEZBERESNTEROD Bl Tlt, BHOBRBIZHED, BRBEORM L izt
B RBIEACEMEEBERSERSNS LSk ®9 HiEs CoOREBAIEDR-
2HhDb.

&EIAT, SRR DERDOEITOREILEABEE UM O, s Sinkx <
ER3IND. HmERR EOBRKAI G VRTVEML, 53 U EEKSE Uod e &
(IR DERAL & S8 U TRIEDEHIC L L, SEMRREREIZE S+ SI0/eTih 5
OO0, FERFNIIERBETL TN DL IR E0R3H2. T, BRIIKAEHICEETS
DA OMEADEBEZT D, LT, WERTFCERBY 24 Y IIER Y EETS. &
BE IR Y UL (NaCl) HEIESLLDRICE VM RBEICHETS. 2=, &
FORE OB LT O DI B SNAEILA LD A (CaCl,) LT R U 7 A
LIRS OWIRIRE 25, WBEEZOREBHICE VRGP N LDASEE DAL L 5 IC/EH
TED, TORBR, EHOME LI TIEE ICEARETTS Y. “ 0k hBis
CEPNTBR THEBREOACA FRULICEHICAE LB L5 ENH D, Lk
BEPETLTVDIIREFAGLHZ . Lvl, Z0BRAICBNT bERDEE TER
DEEAL TR VBB DR CTHIITHRDHE SIS S HIET B & 5 2800, iz
HORR, T77 V8, &2 VIIRMEEM 2 I8N TERDRAENE L,



SOX Iz, SEOHEIIBEIZLVITONDONERE THDHN, BEDHLH KT
THDHEENEL, BBV TENZBY EARERShEVWEERBEINDH I L
CEVEENBEFMICEITLTLED 2 &%, LizRoT, D &0 & D REMLIC
POES3 I ERERTEANELZONETALMITHI LIE, DEROLIRETI L
CEBERBETHHEVLD. £, BRBMSEINT, 1 ORBRAOEAIZILDY
N—EETRVEA NSV ek, BEKEXTRICIEEL, B O EECREMI
BT T B A YN 5 2 ENEER I EBEL, LT 2 LEREOTERLY
B CEDORABREESNTNDEIRBFELHDENZD.

1. 3 EXEODOHE

1.3.1 BEOERERE

SHREEMIC BN T, FPOEIRBEICRVWT, YR BREMIC, EOXIRIENR
ECEANELDONEEMT 2 L IIRRBEOMNERELIT) LL TEERIETHD.

BB EF T, EMAEIC L VG OB R - BROEREHANMIT L E L BICHKE
SO A EHEOE DL BRE LSRN RHRAE LTI ETOESEERLTND . 2
DIEEFTIL, R EERE, GHORECESEEFATELZEEICBRTLIILT, Kk
JAD DL I REFIC YO L S REENBE LD TREMDHDONE LMY LTI RBEBI
M D, B, BEL WML AT NF U OBENRBREEEZRETOANT
Ee - FHOLEELEARE L BERBREEML T 5. BHL PiIEOBEROMIE
LTI ICOWTEBRAEET S & L LICERREOMMNFELANI L TVD. Eiz,
BABERLSTEAA LA 9L LTHEMOBEISLRRA L R BEROEEZ /TR LI
BXOEELZEDTND.

HESRREEYIC B LTI, BES T IMCHARAEEN LR L LT, SMOER
EAEE BEFEOTMEB LU ELORFCETIEANREZLF T LT D. It
B 5O SO IR IR R 72 & O & W o B S A MG L LT, 300 HHRRE
DHEEMIZHOVWT BERBSIC L VESREDHE, ERMMIONEHHEZERL, BRO
FLRERCE AR E 72 CIZEAT 2 EmEZANITL TN D,

FETIE, JMKULICKI & ¥z kv, MEBEOBERICL 2EEMICETINA KT
A > (Guidelines for evaluating corrosion effects in existing steel bridges) MME

RENTWD., BIRICRT 2 AREE, BROEETIMFELZOLOOFMELLLD
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BRIZHATHIZEEBOMARE R ELREELNBTLEATLLOTHY, RE~v=2T )V
(AASHTO bridge maintenance inspection manual) <° % 5t £ % (AASHTO standard
specifications for design) ##E L, BARDOAEU-IBEYOREELZITMT IIIEELT
DHA KTA L LTUEMTOLNTWD., £z, BHFIZBIT 2 SBRFEICBVNTL, M
MOBE, BB 2BERERICEREAILE ZDRRNZIKIZHOT ) FEMIZET
BENTEY, SREBEFICL BENRERLZERLTNS.

—J7, ENOMEEBCELTE, IHETBREICLIEIRS—RMICAVWL N TE
ZE0h, BESICET IERERESCTZOFMEEIZ OV THA, ORFIMPERINTE
T3 OO UL b, BIESCOFMEED, BRARICESWBREFIE
T AE LI RELTIMT A LICEREBV LD ThH-72Z &b, RFTHIRE
M TOBRELEBLOZNIEIBROBEIZ OV TS R2BREN R STV, X
=, BREXNR L LEEERAEICOVTL, IhETIZWS Oh08E 0230 T
WABDS, BIIR L7-Afe, BEEEEY, HOWIEIKETONA RIA il LT 5 &,
B2 OREFECHEBERRX, HOVIEIHEREIRIIH L THFIRBESIERSNATVD
EREVAEZV. 56T, BAREBIZESW-BEEOTHMEEICE L TOME ™ ™ H1Th
NTWAER, BONEEEOEERSEEDREMUZARL LIZLDOTHY, TOEAD
AR L TORIEL DI &R TV, L3RI Ehb, MBICBITIER
DFEERCE DOFRATM L FERZHAMI LRRERICT A — Xy 7 SEDZ L0, L9%
KRR EEPRD ECEERRETHDI L VA D.

1.3.2 BEOBREFIE & £ O EE/ETHE

BEOBRIEFEPLCEBOEERMBRIEMFEIIOVTE, 77 FRIEORERSY V77
FERxBLE LTHEL2DFEM/RTTENTVD O BA T, RIVEIATEFIALT
BENEHSNEROBERRREZZHT 2 FiE VO —F—-AENMBEICLD2ERER
BEIRRCREDRIE S AT 5 %, [REMAe & OB BN L CGRTREE 2 EA L2
THRREODW L AT LR BB INTE TS,

—%, HBICB VT, BRARCLIBRBEDHER® L /XX, ¥ U /—, <4
7 aA—& 7 OB EE PHIVIIBEEREICL 2BFREDFHRINITHONT
W5, SREE DR EA ISR B ST S TEYE S LTV B 72 HBAMTE S 72 & THEm
BErEEOCBERTAIZENRETH 72D, a7 V= RT AT 7N M & D%
W, =7 AR DX D IR BN S N2 EA O 2 VIRV T B R AR



HIEROMRNAAREL 725, £7-, MEMIIENRENRVEL>TEY, POEROKE
EPRRIT— TRV, ZOX) AR TIHMEL TR L L TRRORERIEZE
BT A0, DERHTHOFEMEZAE LBV AT ABLETHDS. ZRET,
BIEL( A2 TBE L THATERAVTRECLSILEREZBELEZOT — 4 2 EHGLET D
AT MIOWTORE DT HHH, BREMNELE LIEHREPIXELA LRV, Lkdio
T, BRESICEL-REFEZERETIZEBLETHY, ZORITIIMMDE THRES
NEHFLUWVREFEOER, WREZRHTAIZEDBETHD. 2k, BEMOREFH
FLTRL—BRIICANOA TV DI ERER L L UBERESFHI LSRN H D,
BATOMMPEVDE, RECEEZREPFHABECREELZRIITIENEADND
=9 FOEAOAECHBBEOIENEERREDNO—2 L1 XD,

1.3.3 BRI DEE & £ O

FEE DR OMEICRITTEEL LT2oOMNEX LN, — DB EVMM OBIK A,
B3R X DM OMERE: & OBAVBHEICRIETEETHY, b O —0id, BRERICH
SEEMEEOET & LTOEERL L UERILHE ) REMROBIEFREICRITTEE
THD.

BB A P RIS T BB OV TIE, MBI 2BREXRE LTHL MIcL ViR
HPTONLTEY, SEMIDEKERT S L, BENRFED D b, BRAPLFIRES DR
ITIE & A EROBBOHRENZE LLIETT2ZL083HD L LTS, BRELFIZSIT
3E BRI T LIREREN o1 2 D, BRIZLDZRERR, TobbILRD
TEEL Z OS5 RN, BEEICEELLZLOLERL WD, BEMOMUMEREDREIC
ST, FHS 2L THHRINTEY, BAEM & FEMOBUDL 2 BHEEFE
HEEHLT, WMk & bR FEEMOREOCEDREE BV TEBERVENZEERT D
TLEER/ELTNVD.

— %, BERBEICEE S WEMEDKTIE, SMOBIRMD, Akl OCB’EmMIZ
BEE RITT.

EEREIC S B EMAOE(ICEL TiE, BRHEMDOER L /NRERR D5 RS
Bk EICRTES ERE R HET 2 D ORETEE RS HE DI h 5. AL P
BELEY— M ELOBIERBRAZERL, TO5RABRER LMERE L OBFRIDL,
BRI OB IRE L BIERE» CEHT D HEORELITo TS, ML 23, T
WE L HREOEEREY BV TEAGHEERACAEDREL RO D FEZREL TV D.
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WFIIZ LT, BREMOBIEMADIMIC VT, BEMEMELEIC L 2@
THhDIENREINTND. LLERE, ZALDORREREINTRGLH BB LN EAY
BICHLTOLDTHY, BESNLFTMFEL —METI0100E, L0 EL DB
RBICH L COBEMICB L TRET 2 2 ENBEL LTHRIA TV S,

BRI OIFTHAICE L TOREEFIZ RV, BED %, #ECAL LTINS
WMEMAMRLE LT, TOBRRREAET D & L LIEE LT OBIERE OIhE
KOWTRIT D DME L VIV LY oV OMFRBE2ERL, ) 7 ofiFRiE
I, WMEMOTHRFRELAOCCIHMETED &R L. £, BRSO
BRAIT oo fE R, BMMEE L RTHEEICE L, AL 2 VBROBERITTETHD
0, RBOBFEHREIZOWTUIAB =L E LTOMTT A5 0 EIIRE T -7~ &
LT3,

BEMBROERMICEAL T, L0/ ERRA 2 AV EFRRIC L 0 SEEED
@A DTV D . Fi, MITICERR OEMRE LRI TEROEEOMHA LR
BIRFTBITON TS B0 b o 1005 AL TEMIRE L TEF AL LT
DR, BEZEHRIC OV THRBYAREMMBT* ZHE L, BREF, RAERE, B
BT A—8 22 E L SMRE % BV CERIR O B E % 54 2 Hikrig
RLTWD. E7z, BE LA OB & HATE9II R 2 BFFE 10010 087 A3 i
ETNEREL, M OBFT )RR B I RE DR BEZS b & FRAF 8912 3K 1 7= BF 28 109 ~109
LRENTVDED, BITERORYUMELRIET 220D ERMARBIHIIITHOA T2,
BREOETIIEFRDSMICE W THEICEITT 52 L34, & LABRIENOE
N CHEREARRBMRETRT I ENE. T2, ROREFICBVTEADRRAR
229, FRUTHEI MR ORUHBEZ BNDHECERIC L B XHLMERBEEH DL LR
EZONDH/EREFEARERNHY, 4%, EERBMEBVEERICL O RHMEFED
BEOEERIET AR EOBEREINLTVS.

A LB L ORERTEOESREICOVTIE, TR E CEL OFZE 9195347 h
NTEY, TRLOREIZ OV TITARMIEEHS TSy ORE R EHEs - D)
MzE LHENTVNDE., KERE L-TEMOESBREICOWTIL, BRICK VRMET
MRy SR SN, ARG HEFIRELVIET T2, EERETESEI 18T
WIONTET LTV, BREOBRWIEEMOEFRE LB L THRAT 40%BEDET
ETHY, BRI VETLHEESEY LS4 TOELROBENER CIHET L
FESRECETRIRABETHI I ENTENTVS. T, IRy MNLEETEE)Y



REAE TSI OEERERET LARWE LTWD, BEFFOESBEICOVTEL,
SEBEREOL YIRS VEFREORVHF TIIERICL 28D REPRITEL
DIESRENMET 52, THRAGERFEOL Y ICbE b LEFREDROEF T,
FEHDLOUN REPREDOFNPRE /ERATA-DBRICLDEFBEDETIIZ LA
Bk LTWa. 7, L THERSNBEREOFAENE S ETICHRF SN T
WAEEEMICE WL, BIUERICL ZEFREDCKTE2EE T OLBEII LN E LTINS,
PLERAE X910, BAOHERILELHETHY, TLRHBMICETTHILMNEVE
HIZ, T OTHT ARSI R T RE LB THET 2 Fiki, BRRRTIIHAICHEILISN
TWBEEEVEHD. ZOLIRIEND, LRLT D EFBRBENEEA TV RVHEE
B AT F ORI L THERYBANITOND I b o7 MOVEXLINE I
ORI, H 21T, ERECIESREROKMEREEY AV HESNENFRISHE L&
2 HME I PERIEEICT A EMNBV. —F, SERETIE, REHOFRICHELEYIE
L7 ARSFIRIS A L TN A RIS N E L ERICET T 2RRDOFIEIZLDFHREINNE L
D EHISHHER) ZBEICAVTWS 9, L Laen s, REFHEICRT 2 REIE
Bx DRBBEAEINTNWEZENEL, HEL FASHEZBBRLIENL LWV 2TL
FLLFEOESURMERDRD LD TR, £, HERNEZEHT I ZHONE
MERE DA E PR — R IRER BT 2 M2 BT D4R, EE OMEFFMFIELS +2IC
BN STV B EREXR. LedoT, BRIVEHM O HEIZRIETEZECER
A OB O FIELTEN T DI ENEELBEL 2o TS, 2k, MEITEA O
MRS SN2 SRTEDEEM TH D Z bbb, —EOEMICERENE LGS
i, —RRRICREET AEAREMAEREM ) £ O IXE MBI TRADOESE LT
PREBIZARRREEICZR D LSRR, ZOX I REREE VAT L LTOFEI
BLTCHLER+ORRBRENRENTROTEROBRITRELEALND.

1.3.4 BRICXT HHEAE

A OE UT-EMIC LTI OO EEZHBE LD EPUEERS>TL D, INET
CEB SN AR TIAE L D ELORE P I LD L, TTERE LRI 2 <,
olE R X ERNE I RBAICIE, BROELRIETEHIETHIHIE
BUET 2, AEEN AN R SICE VIRARHEK, BROZ LY R EDBREREZREYT D,
AR ECRRRER P ARE L CREBRLRET I ETHEARRELUET L 0, HE
D REFRBE, SBEHOEBRY, LVBRMEICENZLABEERT DO 1 RED
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BhéE - THEXMENE bND I ENEL, I LT, MEOXRENELL, MRAFRE
PAELTWVWA LS RBEAICIE, EROEZEDORESE - BiRFRIZMZ, WimkiEnBEED:
HOFEBRE LTUTOL I BRRBWMOND I ERHFEINLTND.
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MOMMEHEREZEIET A ENTFRETHD 2. £, N IRABST—FFR L OMEEE
HIEETIL, —EROEM ORIRLDERE OTIN VB I RIS T DTHEO SR
MEL LRI ER MBI 2L 22 e nEXOND. EFED O IERENAEL
72 kT A B ORI % 5 BRI HEATR IR D ER A OEL & SLIEREITIZ L W BADNTL,
HERRIT AL S BRI D ZALIT AL B ) O ZIR I REBIS I DE U D ERERH D
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QDOFEIZOVWTIE, BRUSZ—KREIRETHZ Lob, WEREBROMREEL
ORENE LS. HERIZEMOMEY ZITEERT D Z & AR THIVUIRERL 2V,
ERICITRERBANE . ZOX I RBEDOKLFIEL LT, B 03— R
WERET DEM (S SREH) 2HFMNTEHEEZREL TV D, BRI O LIRS
L OEHM OBEARICB T A EGREMER, FRM OBEBIEICHE O ISR OELE
B O RE, WREOMRAERICOWTHEA DEREIToLER, HATOERBTTO
BHERTTIIENAE LI TEENSH DI EEEM LTS, 7o, FHM LR L OE
BEEASWMPSEYRELORH AR I L HEILN, BEFHAEORIELLETHD.
@O FEE, BEBEMEYSZHAUROFBIILI VBRI LTIHIETHD. HRD
HAFEE LTI, BELEIRL MEAREZOND. BEIL OV, BBICRITD
HETCTOMIL R L2b, LHEATORELIIRRY, [BORBEZIIRT,
SAERT - BB T CTOMIE 725, BfHTEMORBERRIEETH D, TH - BRL
HORE S, BRELENBREESNIRELEVo-B4s ORBENRELD Z EXEHINTER
D ZORTEECRERE, BFRE, oM ~OBRROBEBRAELEICEALTINET
%< ORFFR DVIRTFTON TS, T, BHRELHER L L TEFAEERS TIHEHE
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139 2 VERL LTV DA, BUBREEOERICIE LTI, RS TV 288 DRSS RIRE)
RO AT OREEN S, ROEMIREL SICETOREEITI LBALELLTE
D, EREY~OBRELELLEHE, BESNFETOERIIRLEDZER. £,
AL AMMEF AT AEA~DEHEIZOWTHEE, MMBBEEORITIAAHER/L— MO,
B, THRBELBTOBRICRIETEEIIOWTHNITLIZEUSETHD. Tl
ﬁbf,%ﬁ$»b&émiéﬁ&m,ﬁ@%%ﬁ%@%ﬁé,MIwﬁzé,%wﬁ%
MEOCENLEEL R L TEML L ELLNDD, BRAZXMNRE LIZEBRESIZIBNT
X, MABO+SREMENEONT, TORBRLELTHaRIDEERRINRNI L
WIS I TUNE 8018 20k 3 RBEOxHLE LT, BARN NEBES LEERE
W EEES L 2 AT THECOVTHE D MORBINTVDS. £, BREZXR
L LSO TIRAVEFBESRECRBA~OMEEE 1 L 215, & 5V T84T L IRIR
L DEMALIZIBIT DB AEOA MM LI L THE " 90k ahTnd. LlR
5, BEREAICBY 2 HDEEERPERIHM & 50k & OSRBR, KFHMANE
WA LB OWEDER S L TIARRALANRE L, HFRESICRIT 2 %
RBEUEBT~OBEAMELRIET D EVEERRETHD.

1. 4 KXHEDEK

REE, MERBEOERLXMRE LT, TOABRMLHEMRIIED —EDO/HEFER
FHEORNEHELTIZEFBENE LT, EBCHELTOREDOEERHECHEREM OM
B L 7 OfREICET 5 EROEER X OBITHRF 21TV, &b, EROERIOMH
BT EIZOVWTIEARITL, TODREZERLZEFUIOVTHERDLZLDTHD. LTI
ARG O Z T

m1E (Fh O, SHERBOMBETEOEEMENRAENTIRELHIPFT, B
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EORNICELT, BEOMFEL2EET 2R CHRES LM LAFZED B AR L OLESR
TEBRMNZ L.

woE BOEAEFRELBROREFEICETZ 1, 20®BE T, #ECE
WT, TNETIIRESN TV AERFFACEBRAERRLINE - BEL, WMEBGBICE
T ABEROBBICHSOWTEESITT S L LB, ZO/REIDL, BRERBPLRENCE
S EREPERT RIS ICERICBITABERIZOVWTHRI L., £z, BEOD
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£—1.1 BEBEOEHY
H—Ee uniform corrosion  (2HEER general corrosion)
BEEE localized corrosion
(BERmIES)
EMEBER galvanic corrosion
HHEE crevice corroion, filiform corrosion
HE pitting
BIRER selective leaching
EXES erosion corrosion, cavitation damage
(PRIRBEE)
HAER intergranular corrosion, weld decay

IEAEREIN stress corrosion cracking, corrosion fatigue

OO0

a
even general corrosion

HBHTIEGEARER

b
uneven general corrosion

MODOBLLNVEEEE

c
even local corrosion

HBHTFBELRMRER

d
uneven local corrosion

MMOBLLEEEE

e
wide pits

LOOHE

f
medium pits

TRNIE

g
narrow pits

2 {AEN-

h
cracking

B h
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1, 2DBE

2. 1 FZL®IC

B DR EERTE & L CREN—IRIIZITER TV DD, BFILL HBIEOS{LITET L
NEVETHY, FKOHACESDOMNEREIZEY BESBHICHILL, BETRLE
BORE, EITICL DV EMRESBLTELIRBELHD. ET, R (BRI T b
) ROEERIER (T RU T A, eI D L) TR EOEOPHET DL
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BRI RIETRER LISV TRET S I ERLELE 2B,

2.4.2 B DFEIZKLDEEDEFH
EADHENERREEE L TEZALNDEFL LTEE-2.23 IZ M7 ABOTEME
HFRN MEFEICR T 2EREGERT. BMCIBEFEBM ARV TEY, TOR
BHEFEITII RN MEMIT DD D Y FE—ADBERIT LN TS, N RR—A LD
WP T RENEICEAL, BRHORERICELVERRNRELZEFTHD. Z0kD
RREMLIIFAKIC L BEEHEZZ T2V OT, HEOPRAIHBELEREZRLIZLDLEER
bNd. BE—2.241%, EEIL VEELLBRERIZCONWT, REOHELZT 7 A MLE (A
F—N T Yy FTTAN, YU RTFAR) KLVRELERAZBELZLDOTHD.
By R ESEMMOEBLWVERRREEL TWAORDMNS, £, By MOEEIIIZ
TS5 A MURIZEIYVBRELENRZWESPEEZL, 772 MR, EbIIKgERIRL
ERERELTWS. £-2.4 377X MUBERIBLUORET 7 X MLBROKFENE
PRELEERERLELOTHD. EHEORIER, 1057 =BT E=U LA TRIEL
KBIRPOEZEAA VBEZHETAZILICEIORD. BRA A D{LEHLELT
ez bN5D, ZOEFOHEIEORARENOZORELHBPELT ) VLTH
ZLEZLNE. WTROT T X MUBIZEWT HAERTE B L THESESED LT
BH, FOREIZTIAMBFEILODRYRR VDL R>TND. £, —i
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WCTBYBER LI ERY BELERT 2HEDHFEFTEESEL LT 100mg/m* (NaCl
HiE) BEOEPHRINATHIN DD DX 5RELHELTHLY I X NUEOFE
WZEoTiE, DPRVDESVEELTLED ZEbhd. ZoXoiz, HEBIEBALL
WHDOREREEIDZVRELFETHY, BREIELTORMABROREY, T0%
DEFEFMBLIUOBROBRICERLEELRIILTNDILDEEXLND.

2. 5 BEBEOBRHEFEICEHYT &

BRI OREICHNIHHARTHDZ E0b, TORBICIIBRICE 2 ARNE
ELTebDERD. UL, BHRAECEERESIICBNCORLAEL DI, EFCBIZAX
RVEMLICBITAERORA, EITEFALZV. Z2TIE, ZOLIRBEHIVIIES
ZER%* BENIRR T 27-DOFBEREOCFBHFEICELT, SR —2AW-5E
HIRER D AR DR G IE & BERE S5 AV 72 RETRITOB AR OB E HiEIC
DNWTHRE LR DI o0 Tk 5.

2.5.1 BHTRZIZH T HHKOBEFZ

BHTINE CTOBROFEEIZOVTIE, HITHLORER»ODOABEBEEBRETIIRRL
1< <, FHRESLETDMOBKICEOREDHERINTEM T, BENSMVEITL
TWBZERZW. ZDXHIRI LMD, I TRENMNOBEDERTHHHKEHTO
S LB BN A B IR AT 2 FiE & LTHRARE P —IC X2 IREFRIZ 0 £,
ZOBRAMIZOWTREILE. 2B, FAREV P —2 AW EBREREFEICE LTI,
arvy Y — MEEMIZBIT DEEOBREFESLHMNORECERBEROBREFIEL L
TEEBRENPERESNTND O ®—2. 8%, HARE P —IZ X 0 BHINEIZRT S
BWRKEBRETDVAT LEERMTRLIZ SO THD. ST T 7 0 I8 BHKERE
WRKEEC TV WMLE DIREES, ThLEMINOHF INAFARE LV —ic X
DIZEBRLETLIHLDOTHD.

(1) RERAE
HEBRIIERICHAKDELC TW A EHBENR L LTEB L. BARTEEE-2.251
Y. BALMNITHEAK LTV AERTIT 1 &R (OFA) ThY, T7FVoft) 7HICE
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WTHEE S AICE S SmBEIZOZ D EKBE LTV D HAKDESIIHKRK 15mBETH
ofc, TS E LT, BKIZELTHWRWHDODT T Z Y FEAEIL TV D KDER
L2 BET (@, QML) IZ oW T HEHXI &R E L. {ENOEEIIR/OH DT 100mn X
100mm BETHD. T/, WTNOFMIZEBWTHLVETIED DB FKBEEIC 4 &
NTWBRETH-T-. 2B, T77 v VOREIL 16mn~19mm TH 5.
FRLERAMRE P —DEFEER-2.5 (TFT. EFRALFROE P —THY, &
ESREEIL 0. 1°C, BBIEBEEIL-15C~5CTHD. 0LV —2HTTIZRELTY
FUyTEERE L. EE-2 26 XKL TRT. REERMT InBETHD. R
MY LABEIL3BRICOI VRIS ER L. £z, BWARKEBEHEKDOELT
WARNW—RETOT 7 7 PORER L UOANKURIC OV TEYE & AV CEREHE L 7.
(2) REBKER

WKEREHEKRDEL TWRWVW—REICBITEIT 7 7 POREHAFREZH—-2.9 (TR
T ERAOXRFEIIENTHY, T7 7 PEOKRSIEEITR 20°C (R 12:00~16:00),
RIKIBEIZH 14°C (B816:00~8:00) &72o TV 5. HAKERE HAKDAE U TWARWERL &
DIREZEIL0.5~1CRETHY, 12:00~14:00 ZAIZNTTRRDBEEZENEL TV
B—2.10%, IR EL P —ICL2BEBRLZBERBITLZbDOTHS. HF0O, @,
OIIEE—2. 25 TR LIZHAEMLOES TH D, £72, B—2. 11 IZ#EKODOEHIZ2NT
DEFTREROFEM A T Y. 08, ZOMIRBRIIK—-2.9 (2779 12:00 OIREFHRIZE
L7t Thsd. QOEKIZELTIE, T7I7 U0t 7RIS T 3BT
B S DNCBENSFORZDEEARO b, BHAICHEABELTNDINE I PO RKE
LTI+ SR BETHENTRETHAZ ENbnd. @, O, HXKIZAELTHRVED
DEFHEN - REOWAICE L TORRREREZ T LIZLOTHD. ThbDEAICELT
LHALMZEBESFORRIEHEPBOONDIBERLEL-2TWD. iz, BEIMORR
HEEIL, EBROENROAE LTV AERE IS LEBEREL-TRY, ZOL 5%/
HUE 2 IRAKBETICN L THOREDATRETH D LV ZD.

2.5.2 EEAI-B T IEROBEFE

EWREC L BRERIER, BHOFR»LOEETHENAETHL I N, £
BEMOREREICE L ®, HICBRTEEMNIIER TCERVROERRM TOERIZED
REBD BT ABACELEFELEZD. LrL, BAEICRENTELTWDD
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N—ERTHY, 77, ILRICLDIMNEFESTZHEED
L CHBER L ERT B4, KEaOMD, RIEEE
WWLTRBLIENDLETHD.

(1) HEBAE
RER T, EEABEMALTVHLEREOMMBREDORLIRBR 2RV, E1,
HER I Z OREOMMOBREIZ LY FEMICMMK L MM IO 2 BERICKAI Lz, BR
oMM OFAICIE L —F —REMFHZEA L. £-2.6 KERLLLV—F—RX
ettt s, B—2. 1212 L—F —REMEFZ L 2B EMREOMIRFHRAIR RS 27T
MYk OEATEIZ OV T, 3mn~5m BEDOERE COERE L D2RERR L L>TNDO
25t U, ME OB AT Inn~2m FREORE TEIOAE LS REWMREE L TN D,
-2 13 (XL —PF—RBEMEH L AREHROFHEERL O MMOEN 5 ILE TORS
(§=61+62) 2EBLIELOTHD. MIORBRAIZOWTITIRS 6 A3 0. Imm~0. dmm
2R (EHEATES 0.25m) & 72> TWADIZX L, MihKOREBR A TiX 6 28 1. Inm~2. Imm
BE (PHEAES 1L.Tm) LRERLDEMR>TND.

REREIER L BERE SEHI—ROICAV SR TV ATROBRERE (v ARS
REEEE, SEIBEAT  T528B 5Z10NDT, fEHEEEH oMHz, HRAEFHE 10m¢) THD.
HECII T OEXHEZAVRBAREICS mmEAR CTEEVWHHEEOZ R EZRIE L.
BEE -2 2T AR AR
HER D ) — R IERFOMMDOEELRETHEDD A V) —XLBEVDNEDORBRER
BB 7HD B VY —Anbis, A VY —XT, BEEHDIVIREGEREEOMMOE
B BRET 5720, FRIOZEERINTICL Y PRICE LTRSS W TREZ EiE L
. el MOEIELTIRT I A MBIZIVEVZREL TS, £z, BERES
HORELERT A-®, Bl Lz L —Y—REAMHE BN TETRE SFFORIENE &
F—MBOESZHEI L. B—2. 14 10—V —REMHEAVCREMEOHEZ, &
7 BE-2 28ICRAFEBOBELRYT. BAMEZIIAT—EMRIIERFLL2ED
L— et o —2F—B LSS SE, FRENOL—YF—t o h— BRI LD
SREEA SRS T LI L VARERER L. 2B, LV —RERFIT XY MMORED
KX VERMORER AL, TOEEMES KB LARER, - —REMEORE
FBEILIH0. ImBETHT-.

B LU —XizonTiE, BEETICRITBHBUORENRTRELSEZEEL, BEIC

Z\VW., TOLIRBEREERRE
HAENIEONEOEEEZH L,
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B 2EUODMEOFBIZE L TRELER L.
(2) HERKER
£—2.7 ITAYV Y =X IRV TEARMEROMMN EHREFMICRIETHELRTTL
RERTHD. ZIT, RPICTRLEBRERELE, RBAOEERAELERL, REHE
LM DBAIEE (7.85g/cm2) MOLIEHHREEXEHLLBERERLIELOTHS. SH,
TOEBEICIOIEHRELZES L UBETRFEEGRLFMToZ L L L. KLY, &
EEE O MM FHRETMZIETEEIIP L, WhHRKOBEIZOVTHEVEY
SUBETHDI NS, £, BEEOMMIZEL TL, MMYNOBEIE, 0
EEMILEALRBOONLVOIZR L, MK TIERIEARF R S B EmL, #l
AL VEH L - EREFMIEEL YV RKEXEDEZEXDHAEZRLTVD. K
EOMMOTFIEIL & 0 T & IERIEY & OB+ DI Lo e 2T & B RIEREIC
EEPRIFLE-BDEELZONS. Z2C, MMELOBEREIFIIIVIREZSAIL
A DA DRIESICBIT AHAEEAHET LD, L —AEMAHEZRAVES
LRSI L7, B—2.15, I—2 16 3BT HESFHI L AREFRRR L L——NE
MIEEAVWEHARR L OBRERLZLOTHD. B—2. 15 13FRIZ L HMMOEBED
INEVES (CEHERTES 0.25mm) (ZBT AR EZTRLELDOTHD D, BERES
SHo L AEAIEIZ L — P —REMFHC L AEHAE & LR L TE A RE BOBRMITH D LD
DEERDFE L 22> TR HEHICBEVWHEBEEZFLTWS EWA D, ZUIx LT, B-
216 IZFRTMMNORENKEVEE (FHEREES 1. Tan) 121%, BERESFHILDE
BE & L——REAEHC & 6ﬁ@ﬁﬂﬁﬁgﬁ%b6né.V~ﬁ~ﬁ%&%@ﬂﬁ%
B (+£0.1mm) #ZELTCHEREZRE BICTMETARRER-oTEY, HK 10%BEED
BABELTVS. ¥, BRICIDZBESKREWVERNIZOWTE, BEESLREVWHE
MCdH Y, FOL5REFCEIT2BERESFICL 25 TIIERAMES ZERTRHIR
AL/ BRI S D o7, -2 1T IIEREZ LRIEFREE L DEFRERLIELDOTHD.
ZC, BIETFREEIG LT, HOBRGFEIOLPERFIH L TRIERATRETH > LAl
@%ﬁ&%bt%@f&b,%ﬁ@é#a&murtﬁé&MEﬁKﬂ ERDGENE
L, BEAEEXNLmUELREE, ZOEEAEPRIERFATRERGERER>TWVS. K
—2.18 1%, MIMEENKDEE L/IDERITONT, BEREIHOBRBTFLEREL D
BRI EROICRLE LD THD. -2, 121R Lz & 5 ICMMBEN K E VST
i, ERET (10mme ) EEARE & OEMSMSERICOBOMEICRE SN, & 6IZMHMER
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TOREENKENWZ EDLEREZXE BICHET 2ERICHLILDLEEZLND.

M—2 19 TAY ) —XIZBWTRIEEBE L EHRECEBERLIZ LD TH D, 5 fH
e CHRIE L7-3BADEH & 5mn FEOT —F 535 10mm, 20mn R TT —F 2 EH L TE
PIREZ RO TR LEZHBRLELOTHS. MKOmEm»HEE LS (A-2 MdhE
MORIE) DAHRBEBENHL LDV EHHRESL KE FET HERICH D, £O
BETYH 5mn M & 20mm B CTHEIE LZBEDOET AEETHD. £72, TOMDIBE
WEBWTIHBEBENEL L THEOREZIFIE—E L R-oTEY, SEDOHEEE D
ETix, BIESOHENFERETMICRETRZEI RN E NI D.

£—2.8 [ IBY ) —XIZRBVWTIHFEEEIZRIT 2HOOMEDOHEICE L THRETLIZRE
BERRLEbDTHD. BEEFHOHVOREZT L RTFX MUBIZLVITok. £,
WTHhORBRA LIFEERORBREINMKTHS. RLVERIZBITL2HEVOMNED
BECLLEERLERRDLNT, FHUREOFEIZBWTIIERDOHFEVDOFEDHEL
IZEAEEEEZRITIRNENZD.

Ubnz &y, BEERECLARETFMICEWTE, BREEOMMLOEBERSHFVO
BRI EBIERE S OBELZ+DICEE L T I EBVETH LD, FEROFENE
EHERTIIE, TEHRRREEZ M IR L T, EEmAToMNRHEMNTEDFEIC)
PhbT, HARECEE THIMAAMEEEXbND. Lo T, EHFEMIZARIZK
VR TEXRVWERRTOBERZEMT I HEL LTHEEREEXNFED THDI LV ZD.

2. 6 FEDH

SERAE L BT RIS ICERBICRBIT ABRICETIH®RE LNV LTV TR
HTBIEEFENELT, INETRHEIN TV IERSFZINEEEL, BREOKH
IZOWTEEBS L., £/, BFOBEISRTIEIER LIS WEMLIZBITOBROELE
FRETA-ODOEBERBTFEICE L TRIZEBLE. UTILELNREREE LD
TRY.

FT, BREFHREICIVUTOREREE:Z.

(1) BREEREZMDY, BEEESCRMIRE D DORKDHREAL L UEE L AR

AEEDT bV R EBNERICE AHTREOBREFANEVER L RoTz. BROMK
REANTHAOBEEBI TERICHABERITEEXTHLIHENEL, ThICH
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

LT, FEHKEBEZRE L MEEBLFEA LI BEOBREFIIVLRVERTH
27z,

B2 ) — MNRROBEBLT LM ERRED b OFAKDIAKIZ & 5B EEH
bBREREZMOT L. 207 ) — MRIROBAKBOET AT TVARWES
(21, FRBRBROVEINE 2 ENORRAICBATDEZ L 250, avs)—
MR ZAR D S TeWAKIZET AR ) OB EENTEY, 20T AL VESIC
W7 ZNEEFBREZER L TV AHEIZE, BENEBICLL LRI REE 24
LTV 2B, TOHEORRMMIIIMPRBOEHT T 770 PHTHH I &
W%, T77 0 PORFTNBRBRBECHTIEENILETHS.

R T v X7 L— FOfEL OBMEICBIT 5B AT, MEROENY =7 £
i) 7 L7p EOEEOVVEINTE»LRAMRAT S Z ERFERTAHE U TV SR,
FURRR OB+ LI TV RWIZ ENFREZBRTIER L 2o T 5.
EESY ﬁ%ﬁooﬁnbibfwéiotﬁm,%éwm?y#7v~b@%mﬁ
R+oThd L H %5 TR FFICT v X 7L — N EEZART D L
MULBETHD.

FETE 7 L— MU — & —BIZRB WV TE, HIRE O OB CE R MRS BT
218 E 22 A F ORI & OFRKDBAIC L D HTANEICHEANE UERDRAET S
EHIAZ,

THOT—FFERL N7 ABIZBWTHE, BE»SOFAPLCROBIUEY (2L 0 £
RO 8> B U MIH SERICHK, B D \E T HBHEE L CER DAL LD EMHZL .
Fo, T—FBOBEMBHD VT N T ABORMRPLEEMPHEFRFEA BB L T
DI RBEICITHE L DERBIIBNTERDOELTWEZ LD B,
BARN PRV Ry FERER LBBHFWIZONTIE, BEOME IR LIZL
WEMLTH D, —RRERICHE B RA Uo7V,

BARN POBERET, RV RERT Y PEHREICAEL, TROHEMIICBVTERIC
LDBANRE LWHEIZE, FHT8SAMET T2, #BHORTEHAIIELHAE
MREVIZEZELL, M22 RV FOFETHENL AT v S OIEA 8mm FREIZHA
L7356 CHIBRET B A O 5% EE TR T 5. &k, v MIDBEA &
BETICRIETEERIIAN FEAOZAL Y REVERAICH S

WBRICE LIEMED 2V OEICRIT ONEBRIIBVW T, BROLEIIER
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BETT LTV DEFNL . BETOMEBENERESNIBET TOBRTHE, +
NUSNDERET TOBR LR LT, BREEE CTOHBAERN V2L, WHENT
DI EZEREBRTOIREREREEZIONS.

(9) ZOBEBITBNTHEROEREIIBROZIMITRRY, (THEDITA TH R
SIS KHERET D & 5 B, FlxIE, 4, EHEOARRY =TEH, T30
TlE, KRTORMBEH2EICBWTEROBENE LV LD E R > TS,

(10) MERFOMEREER THEE LIZRORE LY Y P& MMO LV ERHR
ZzELTEY, Yy FOERLEOELDHERBIZIIHEDOESNBEAL TS,
(11) SRICRALESDOREREL, ERTI7 72 MOREE, NEBEFRB LUK

TNDOHELRLIZEIVRLRD. FAEMEBEESEL LT 100mg/m2 (NaCl HaEE) 2
EHERTDIDICE, VU RTSAME 6BV FE2ER) 0k L%
175min/m* LA L& 420, 0 N7 T 2 MABRZIZKEVWEZER TS 2 EBLETH
5.
W2, BEOBEFEIIEAT IREFTHCBWTLUTORREE-.

(12) FEREDOBRDFRE L 722 2 MAKDEACKRENT T MR IHETIREFEL L
T, RABREZBVWEFECZOWTEOBEARERTTLIZRER, BWAOBREIZL-T
X, BAREICE DR EELFERT O ENFRETHE Z E3bhoT:.

(13) EMDORU»PCREDBER LB T HIEMBEREFIEL LT, BEHRESSHILS
REFHRNZOWTIRE L. ZO/RER, BRI MME» HIEE LI-HB48101,
MMOREIZ L O EHEBENREL Y, MMAKREWVEES (EWEAESD I 2 )
DFE) 1213, FHRRFIRE L R A FREMEN BV & & b, FBIFRELREE TH ER
BExREFMTHIENHALNER o, MMM B RM LSS (EBRIEX
25 0. 25mm BE DFE) (1%, MONE»GEE L712HE T 5% E ORE T3
WA THD. o, REBOERMELZBEETVE, BEERICBITEEOMED
FEBIVERIZLZ2MMOBFEEII»»DOLT, EHRRIRELHESTD 2 & AT

BETHY, BREOREDFELZHEDBTHILEDRFETHDZ LPHRTE
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