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Corrosion Investigation for the Yodogawa Bridge

OEfk K A EUER e T e B
Yosihiro NATSUAKI Kannshirou MASUDA  Yuzuru KOHNO Masahiro SAKANO

ABSTRACT A series of studies and investigations were carried out with the objective of
obtaining information concerning the evaluation and diagnosis of structural health conditions
of aging bridges. Site measurements and inspection were carried out on an 85 years old truss
bridge, at locations potentially prone to fatigue cracks, such as members repaired by steel
plates welded to the original cross section. The present report focuses on corrosion, considering
surface salinity distribution on the structural members.
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Non-destructive Tests and Chemical Composition Analysis for Repaired Welds of the Yodogawa Bridge

sk ko
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Yuzuru KOHNO

HAH EPUERT
Kannshirou MASUDA
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Yosihiro NATSUAKI

L =T N
Masahiro SAKANO

ABSTRACT A series of studies and investigations were carried out with the objective of
obtaining information concerning the evaluation and diagnosis of structural health conditions of
aging bridges. Site measurements and inspection were carried out on an 85 years old truss bridge,
at locations potentially prone to fatigue cracks, such as members repaired by steel plates welded
to the original cross section. The present report focuses on the non-destructive test and chemical

composition analysis carried out on welded areas of the repaired members.

Key words: %, e, XARBimathr, mOmPRERER, 1L oot

Crack, non-destructive testing, X-ray, magnetic particle testing, chemical composition analysis
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Non-destructive Tests Applied during Repair Works of the Yodogawa Bridge
OfFpA =" LS HIm EPmRRT U =TT
Kazuya MORIMOTO Yuzuru KOHNO Kanshirou MASUDA Masahiro SAKANO

ABSTRACT Aseries of studies and site investigations were carried out on an 85 years old truss
bridge with the objective of obtaining information concerning its structural health conditions.
During inspections carried out in the former year, internal flaws and defects were found in
members repaired in the past. The present studies reports on the additional non-destructive tests
carried out on these members to find out details of the internal flaws. X-ray was applied to define
the geometric shape of the flaw and evaluate the cross-sectional reduction rate. In order to verify
the propagation of the flaws magnetic particle tests were carried out. In addition, macro and micro
structure analysis were also carried out to verify details of the flaws.

Key words: .2, FEMEMAT, MOpTREUR, </n - UnfEBR, XEuEEmln
Crack, non-destructive testing, magnetic particle testing, macro micro structure examination.
X-ray analysis
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EE LR KIBOME - FTEERET
Design Project on Maintenance for a Long span Aging Truss Bridge

Ol w2 HI* A BEPURRE* Uy Bl
Akinori HIROSE Kanshiro MASUDA Masahiro SAKANO

ABSTRUCT The design project on maintenance for long span aging truss bridges
is described. The pacific war or several factor, lost a part of member on any span, the
bridge had been in need of its strength, however, a steel member in about 85 years ago
is not good to weld, reinforce plates were welded at the failure part. Since it was
discovered that there is a part which is not penetration welded to the reinforcement
part by the past welding by a non-destructive test besides X-ray photography,
reinforcing with Steel Plates and High Tension Bolts, and Core opening of the place
for verifying a non-destructive test result was carried out after reinforcement.

Keywords: EX N7 2, BEEARED, a7#kE

Long span truss bridge, section not penetration welded, Core opening
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Dynamic Loading Test and Stress Measurements for the Yodogawa Bridge
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ABSTRACT

A series of studies and investigations were carried out with the objective of

obtaining information concerning the evaluation and diagnosis of structural health
conditions of aging bridges. Site measurements and inspections were carried out on an 85
years old truss bridge, at locations potentially prone to fatigue cracks, such as members
repaired by steel plates welded to the original cross section. The present report focuses on
the dynamic loading test and stress measurement under traffic load. Considerations on

fatigue life were also made.

Keywords: Bk mrakii, o ISR HIE,

W IiFFan, b7 AN

Dynamic loading test, stress measurement, fatigue, truss bridge
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Dynamic Loading Tests Carried out After Repair Works of the Yodogawa Bridge

K IR HAFH DU AR
Yosihiro NATSUAKI  Kanshirou MASUDA

U TR
Masahiro SAKANO

O —/# fafmy”
Luiza H. ICHINOSE

ABSTRACT As a result from a series of site measurements and inspections carried out
with the objective of evaluating the structural health on an 85 years old truss bridge, repair
works were executed at locations having inadequate structural details, defective welding or
cracks. To verify the effectiveness of the repair works, dynamic loading test and stress
measurement under traffic load were carried out. The results of the measurements were
compared to that obtained in the former year, before the execution of the repair works.
Considerations on fatigue life were also made.
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Stress Measurements on Transverse Beams and Longitudinal Beams End of the Yodogawa Bridge

O —/# fatmy
Luiza H. ICHINOSE

Hh L

Yosihiro NATSUAKI

Kanshirou MASUDA Masahiro SAKANO

ABSTRACT As a result from a series of site measurements and inspections carried out
with the objective of evaluating the structural health on an 85 years old truss bridge, repair
works were executed at locations having inadequate structural details, defective welding or
cracks. After detailed inspections at the longitudinal-to-transverse beam connections,
dynamic loading test and stress measurement under traffic load were carried out to
investigate the structural behavior of the transverse beams and longitudinal beam ends.

Considerations on fatigue life were also made.

Keywords: B)RUSRralER, JSBERIE, 554, MEHT - BUTES D,

k7 AR

Dynamic loading test, stress measurement, fatigue life, longitudinal-to-transverse

beam connection, truss bridge
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Modeling and Progressive Failure Behavior Analysis of an Aging Truss Bridge

Oty #f  FHE A

TS SN =LIN
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Yuki NISHIMURA Tomoaki UTSUNOMIYA Masahiro SAKANO Akinori HIROSE Kanshiro MASUDA

ABSTRACT This research is a part of a research project on maintenance for a long span aging
truss bridge. The project focuses on Yodogawa Bridge. In this research, several FEM models of the
bridge are compared with the dynamic loading test’s result and progressive failure analysis are
simulated. From some progressive failure behavior analyses in this research, it is found that when
all members of the bridge have strength as same as SS400 or more than its half, the failure of

certain part did not lead to entire collapse.

Keywords: £Ffinfk, &K 7 A, BT

bridge s lifespan extension , long span truss bridge, failure behavior analysis

1. ERERBKLUEH

Bl bzl - R RIEROBE & RHM I
HIFFEO—ER & LT, AW CIE T — Ok (4
MAHMEIZ 31T 2 et ilsEss) N RRREICE 5 )
EY IO EAT S . BREIFEEN St TV 5 EE
DLW b T ABZBNT, BRICE 72D Wik X
HHEALTWDHZ ENEL, £, ZblnmK
IRV TSI K D i & 1T - T 5 541
DD, T GHHHETIZ I\ TR 7R
U<ARWATEEMER SV, F72, MEBREmND b,
fisgel v 2% GATEY, BUROHMIZE~T
BMEICBWTH D B2 BN, TOREMEIZONT
TR A RENSH D, — ), FTORTEZIMN
BHTIIRWEE, DO ORMIE - fihiko
MEte & HIZ, T—OHMBW CUBRMHERIZ BT
2 Ml iEEss) NREEICE D008 5 hORET b
AT L CEMT HLENRD .

22T, AWETIE, AFRERIEIC L D EE

HETIVEVER L, ZODOX 97 B N T AEOEHK
AR X 2R AREE (Progressive Failure) 2B DiB b
BRI, SEEROZENET OV THRHTHIICHKR
RERAY

2. fRTRREML

ARFFETIL 1926 FHITEEE, S 7z 30 £8[H TRk =
DI KIEZ N BIGR E T 5. AT O 5
EBArIX P15,P16 fH]oD 16 RHIH & 472 (X1, X2).

1 fENTRREL (FEM ET /1)

* Bt (I%) FERFRFRELERE TR i Tk
(T615-8540  HUAT T VP A X AR R EE)
e Tl RERRSERTRE (T615-8540  AUER T VE AU X TR R AAE:) B2 IERER
ek TIE BEPREEERETEN T TR (T564-8680 PRMIMTILTNT 3-3-35) B2 FEIESE
weoex Tl RSt A N HAREIRBEFE (T532-0034 KBk 1 X ErH b 1-12-39)
wcx g [E Al U R KR ERE ST (T550-0005 PR T3k o X A e v 2-12-35)


okazawa
テキストボックス
資料 ５

okazawa
長方形


Proceedings of Constructional Steel

Vol.20 (November 2012)

3. FETETIVOWET

XU, RRIEFET /MBI ST A% b7 A5
MOk L ASS SE- U UASEET L L R 5 2%
—RREEHETET /UL LTS S BT v 2 S
K, EOREGTRRBRIRF OIS AERE R Y & DA T
9. O, FIFET /UL QRN E AESET L
&, KR Y = VR TET UL LR U Bk A
T VAR, ERERTRRERRROL S ERER & ORES

SR 3 4 R G SO
#20% (20124E11H)

T E AREE T /L LOMINSETT /L Ol BT
(ot e UGHE, WRRd Y B AESET LOSE
i/x}b@%ﬁg—ﬁ Syt S Ll 5. T
e BRI E ST D KO Ao e L
TR 5.

2179.
3. 1 fBiTETIVEE
3 ODFFITET IV (B AEGET L, RFEET L, il
HY EAEEETIV) ITOWTR I3 IhdE -~ BE <
RT3 >OET N CTHETH Y, PIS{AID 4 45 (1) < 11130 >
T Lo, PB4 A (M1 TEr—I—k SRS
L LTCWA. Al B it
3. 2 ERIEEAERE RN LI-rTEOBIE (E:;i) 13250kg  13245kg  26495kg
B BROBERE 0 A TL— 2 COMEEZ I
ZNOET VOB S (9. HMAOBIEEE4 1 3 HBERE L UHE
723.2(m) e gt e
ASEBRBEIED S =00 00800
PWOHNENBREEERME M B0 6 O NOREBS888BE
B AE THE E_ W5,
S m— . — —" . — | W_— ) V—C S . T
WEREHAEEEEEMEm M M P A N AR EEREAR DN
B2 XSGR
#1 EUREET VOME
R OFEEE Wi 2 RE— A > HiR
T - HEHT — AR HY RROWH 2 ]E— | [
A2 kB (RO E)
ENLISOE L kT 2B L B RS
(HFIEZRE L 72V
2 WfSET v oEE
PR OFESH Wik 2 IRE— A 2 b i
HEHT « FEMT — AR HY RROWHE 2 RE— | MR
A2 b B0 (KR DA ZJE)
ENLIANDERS — AV GRS HY [llF
#3 FKHY B UREAET VOB
BREOFELHE Wi 2 IRE— A 2 b i
ZRT VEUZ:=S &Y HET & Z IO E E
TOEHT - AT — AR HY e
ENLISN O N7 A 2L EUAES



okazawa
長方形


Proceedings of Constructional Steel
Vol.20 (November 2012)

TR

SR 3% 4 R SO
5520% (20124E11 1)

[ S e R S
e e

B9 | 3708

b3

A R I U S U S e L L e et L

P16

X4 FAEE

5.0

v7(T&, LRAD —B11
40 —B12
10 — g
2 —EViEs
L )]

BB BBES h BE(MPa)

v7(T#, TiRa)

WA h E(MPa)

a4 L
" B RIS (TN
0.0 50 100 15.0X(m) 200 250 300 . w0 100 0k(m) 200 20 00
5 V7 T EGRAITC ORI E 6 V7 TS FURAAITC DI E
V7 ’ v?  —EViA
! : —RRHYE RS
# L
g o _.-—-{'i\ ///;}-q:-..._ g
E ' W —EVEs S
&= 3
3 ERHYEBE
) LW
? n 1] V.xlml n » 30 * 0 5 10 lsx(m) 20 25 30
7 VT TOfRHTHR R 8 V7 TOBIHEITER & ORI

-3-


okazawa
長方形


Proceedings of Constructional Steel

Vol.20 (November 2012)

3. 3 EVEATETIVEREEETILOMENTEER

E ARG T VR JOMIKEET /L L B AR
SRR ARG & DA D—Bi %45, 6 (7
513 GL _EOFNER V7 O il HRHRICoR I
Ze, [X613Gl FOFNERS VT O S NI TR
NEZZNTIURL TS, Bifilio X (m) 13548k
HO A#hE BEOTLET 5. BT WMIBITS
HRASHS DB A O ORI L & 8
VBRI T NIRRT A AT
B-11 J5 LUNB12 1L V7 O B, B5FBL
B-6 I FHRIINCHL Y (1T SO A7 — PO
Thb. ?

ENERA VT OO FER 38U VT IS OB RS
BTN DE—A v MIIEL, AlESeT
IV & ST HAERER O AR E GEH.
B CH RO MRS =, kY,
E AR T VDI L O RIGHEROMEI S &
WD, ETL, TR L O BB RO
ERAI IR DSREVEINCH Y, B AESE
T IVOERAR S I DI MRS ET L OHUN ST
DA £ 0 H AR TREWN. Lz
Wo7C, AT CIANEE T U TE AR
ETNADITIELTCNDEEZD

3. 4 EAFEETIVERESHY EASEETIV
DFEATFER

EUAESET L E RISV U AESTET IVOMT
FEROHHRD 1 X 71~ T. [X81TiX2 »DE
TV E B RERER & ORI A R
FENTORER, SREMBL ORIV T, £
AR THIRD Y B AR ET DTN
FEEETIVOFRERI D HRENT EERTET-
7o, K8 DL TSV & AESTET VDM
SR S R<ABIL QWD Z207ed,
HRET CIIRR D ) B AE ST T VAT A =
L LT5.

4. TR & ERRARIEESENOIERT

4. 1 fERAE

% 1 SOEI ORI I~ CTHERORRE) S =
BDINE D DESRHT O 2. 1XUOIZH D L
EHEL, FORMECHIEBEMTEITS. WIS
OWCUIHEROAEDOHEBES 5. Fiz, Wb
0 EAEEET IV THITAATY. Z2°C, ot
(ZEC DI PO E =3 & %, o
IRREL g, 299

S S5 4F i SO 4
#520% (20124511 1)

1D BN BEOSE
o =0, o i), oy : 5IRTRE
DL X, HRNTEZIDIE BB D7203% SR
EL, TOHMEEETS.
2)  WIDEREOSS
0= o0y, oy : FHRIGT)
ZDOLE, EHROEIC X O AEEAERT D SR
EL,
ERESEORIEZ 11000 (2 R 5. 723, HEEIZEE
LTEBRE L
IR, % 4 12773 3 GHHIT DV TR %
179.
F 4 RS

5| BRI BefRIG7) | SREELE
(N/mm?) (N/mm?)
FfE1 400 235 1
5f 2 200 1175 05
5413 150 88.1 0.375
4. 2 fERER

Gl LO$nEH V6~V9, 44+ D6~D9 (X 3)
EENEIWHE L CHENRZ 508 9 02% 3
FAHZOWTRHT 24T o 72, eI OfiRNTHE R %
Stepl, ZDOFERILRIRREIZ /2 > 7= FM 258 L
7= 2 [81 3 Oftrt R4 Step2 & L, LLTFER %
THE LD DT 288K U, S hcifimiofk
KRZEAMNL0 (m) AR -7 ZATHRIEEL
To Ll LT 24 T30 2L L7725,

FEROME LR 5 IR T. FMF 1B LO%ME
2 TIE 1 EBF O RIBIZ X 0 o 235K Rk e
2725 Z 1378 <, RIS D 5 2 L Id7ein

o7

5 ARG A
EhiEAF A
V6~V9 D6~D9
&1 R FREEET
A2 iz S HREEEd
D6 : Attt
53 A | D78 iEET D
D9 : fatEd %
CEFALTE)

M3 O H BEREM IS LU D6 #iHE L
7o —AZHBWTE, MO RIRARIC 72
52137, BEETIE SRR BT,

—77, 53D 9L DT BLUD8 L Uiz
HE LU T2 T o T2 8 13RI E 7=, =
NS DIEFTRE R %A Step ZE IR LT DEFE 6


okazawa
長方形


S S5 4F U SO 4

Proceedings of Constructional Steel

Vol.20 (November 2012) #20% (20124E11H)
BLORTIZENZEIVURT. 72, X9 TIED7 <6 (3 CD7 AN E LTI E O H
F X UND8 DA Y. 10 21k D7 & 5eh)) il 04
[ZHE LT285A O Steps TOEE L, X 11 Stepl | FEIR E 1A (G2 ko D1)
I ENFND 7 —RITHNT Stepl TR L FeRZENT | 0.03(m)
R ONLE 2R T 0 A
28, FME3DHHL DI HITLHIHELE WEM 1A (G2 o V2)
T RZBNTE, T LT O 72 Ot id step2 | FEfR &b 34 (GL Lo D1, G3
AT D TR E < D RNLEIMRE & 72 ko D1, DI10)
olz. TR, RNEERER T~ THEL SHERERIET 4 A
TIRHTAAT S 2 L2k D, BB 2 LS ik B RZERE | 0.04(m)
EAFT il 1A (G2 Lo D2)
SN BATECRE 4 K, A4 2 A
4. 3 AW o step3 SRR 7 4%
2t 3 Ti3, D7, [18 %w*ﬂﬁ:ﬁ##é r— FoRZEfr | 0.23(m)
ARV THRMEICHAET 2 Z L Rbho 7o P #16F2 4 (G3 Lo D2, DY)
(9). 2FE Y, KBk OFREE )Y SS400 D 3/8 SHEREREF 1 A
BETHT25E, ZbOEHM ORI AR R bt 2 A AR 6 A
BWOBRAELRD 552025, THENDS Step4 BibF2 K, SHBHERI 14 4
— AIZEBWT Stepl THRT HEH#41%, D7 T SN | 045(m)
X G2 Lo D1, D8 Tl G2 £ D1, G3 Eod - "
DI0) LHEHEANT 1A CHS (10, 11). = StepS Wﬁ?“%j%?éf o
HUnE D7, D8 IO TN D88, 2 &l {Z;?m ?if{ Licires Dk
DM LIS TG - fTRT & BB AT - -
ROT T L2 B, Stepl | KR Rt 2 A (Gf top1, G3
DO AN 24— A1 H 1T BAET O | O DI0), B LA
b ORI T T L E e AT RARY 00Hm)
DRI ) EAEAET AT, A g O
REQ DI RAIERMBEC 72 ) R0 &S 2 SAELFT 2 % (GL EO WY,
LRbNS. step2 [%9N G2 EDV2) &M 44K (Gl
ko D1, G2 E» D10, G3
5. ey ko D1, G4 o D10)
Sl 135 L OGME 2 TIEE D/ — AT h i S 7 2
BRIt —F, I3 TR0 SNJENL | 0.06(m)
RO AR BIHEIT 10 (M) B oZ5Rras it M3 (G2 Fo D2, DY,
B, HECES LD = & A CRT o G3 1.0 DY)
LINTET. b, Ak SS400 L [ step3 RHERERHEA 2 A
b LI EOBMER A LTV B4, L5k 1R
Gl O3 L URHID 5 LA E FEIR SRS 11K
RARIARNTZE 5 T b MOE IR 72 5 KHGUERE 8 A
ZLiFeot. RZERT | 0.23(m)
fisk it ERIEAF 3 A
SHERERIA 4 4
R 2K, $RiERS 6 AR
Stepd | (R R B A, HEREREE 11 AR
SCHUERE 3%t 2 A
B RZENL | 0.51(m)
Step5 | HRZAL | 1.87(m)



okazawa
長方形


Proceedings of Constructional Steel SHHRE 3% 41 R G SO 4
Vol.20 (November 2012) #520%: (20124E11 1)

9 D7,D8 DfiE 10 D7 ZHEINSIHE LI —RZBT 5
Step5 TOZEIFIX

11 D7,D8 7 — AT D AR [

(25 30HR]

1) — /¥, HHE, E8, KE @) RGO ahH#E
T M OV TSR E, SRS TGRSR
4519 %, 665-670, 2011.11

2) HEEF, (K KE I R TR U A 1-35W AF D AR
AT =R I ERG RO G, TS
£ A\Vol.66 No0.2,312-323,2010.6

3) A, WA, faH, &, fH, B ME
AL, B FRE O~ T ARG ARG E Lz
KRNI O, ARSI A,
Vol.65 No.2,410-425 ,2009.5

4) HABRERHE, SEIERTE - BBk s
E NI AED Y XK —i RO
% L BPIROHERFE B~ ], 2010.


okazawa
長方形


€S7-008 T ARFEREOEIFREM B ER(TH23IFE)

YIRS HARIET 2 A3 2 8itT D9 57 FE Bk
RS AR OKEEt, LMAKE T8 KEFSIL
AARGRER S ERE HEKER
ELAmE o R Ea R HEEILAR
1. [FLHIC
BRI SHH STV D B b7 AEO EHE b T 2 ORI X OWEHT 78 S ISR X D 4 iliE
HRHFIET D, o OMIERIE, HBESSZ2Y0 W-72% TUIV D EE2E 5 K O I8 A Y4 TH, Hilik
DOJEF L0 B0 Ok E T ARBEETEA L TWDRITH S, 20 X5 ek T 4 58722 08 b 57k
FHES ViIcb RO, EHMENE LKW ATREMERN®H 5. £ 2 TAIZETIE, £ 0 X ) 2 UBaBiE
7R U 7= SRMTRRBR IR 2 O TR R BR 21TV, UNOABEIE S O 55 B R E 2 R 4 5.
2. REBAHE
2. 1HBRAOHBRKETESLIVOTHT —DREMGIE - SFE
X 1 IZHEHTRRBRIR(S2) DFIR & ~HER L OO A7 — P E - AL E 273, 2K 3200mm, #Hi&
300mm CTEMITIT | FEEHZ AV, A 139X T SS400 2 H L=, 72, =7 O—#% 7AWl
Y Z o8]0 B0 #o 7 mc sk a4 T, FEE & RERIC T AREEE T 1 Tun 5.

A = BT =2 —PK5mm)
o 3EHHS —(H—T K3mm)

2 A O T EY
3é00 4 @8- STEBALmm
=1 ‘ j
2T g = { = 1
EI ng - i = |
L 504 | 616 J
WEFSoorEm FEHE
500
« 100 1306 v b194) 306 § - 1194 100 150,
o« R of I8
o~ i § S
MEE oS o {
U A TA A A a =~ =l
T 300 | L 300 | = @R
(2)1&']@ e
00 3%00 o
= 3100 ¢ 1508
Blgff— S-S TS in 8[
= = ==y = = 157}
- . 504 | 616 |
@F75oCTFTE FER 10656510
‘ (5) HARFAIEH
i

1. S2 HBRIADMIK & ~Tik

DFRISITRIE N7 — PR smm @ 17— 2 & MR HE I & 300mm B/ i@ 7 Z v b
ETFT7 T VT, & BIYRIEEE LIS 10mm O EDO T 7T P & V=7 D365 —JE FDO T
7 oV TEICENENMA Lz, £, BISAHRERCS =& 3mm O 38— %, v = Tl & YRl
DVEHE ISR & 10mm DA E I EE PTG U 7o, #r far s AP 1 X8k SS400 DFFZ S ) (140MPa) & %5
J& LU CRBRIRICAE U2 I RIS I28 100MPa LT & 725 XD ICRRE L, MO i 2 & 0T 2 a0 fiimr L7z

F—U—F LT A, M-, TR, CUSRIREEE, IR
LS T564-8680 APJRFIRH T (LI W] 3-3-35  BAVH R*FERIFAN T L5  06-6368-1111(PN##)6506


okazawa
テキストボックス
資料６－１

okazawa
長方形


€S7-008 T ARFEREOEIFREM B ER(TH23IFE)

2.2 FRRIEATAERER
B 2 128 s Z — 2 1 TORT —VAE TOFRANE & FIs %2, K 3IT#im /2 —2 2 TOR/T —IALED
FEME & FIS T 2R T

e e
O 5] . °
] (sl EBETS b fg;r;;l‘ i
v | I v EHHfE L.(al.naé. (9%1), )
i : BiRAIDEAE
! q_ (o1, 02, 61)
l : @ X0 1(¢7KEF2§%B#E+EIUVJ
g- (-100,-142,23) S— —— P (2 65;;)
& ; | < (2,-65,
= (11,-81 61)‘f/’,"5 228111 I (2,-53,100)
o - A£(-6-341 ~28,111) l
R -
) (6' -10,-39) 4,-11,-44) : al
S ]
(28,1 r21) (74,3,-4)
I @30 - :}%_f _______________ ‘jgy» (44.-10,-12)
18
LS RABERE anm £ o BiRE REAHH
100 ) ) ! | e e *  5I3R(100MPa)
0 500 1000 1500 2000 2500 3000 L Emaoomey) | €37 1] g
X A EEEEE(mm)
(1) BFRIE B QD ERHNEAR
X2 #HE/2—2 1 TOFMNEFARER
@ 3EYs — (7 — U KE3mm)
- 4 #HEARE—1
— EtHiE 4 EEANE—2
I I3t EfE s e e
v v q_ s - BARAIDOEAIE
@ (o1, 02, 61)
11 } X 6 1EKFE#MSEFEEYD
~ i L] x =~ ! A\ A
= | = K
— [ N Y D e e
§-100¢ ! (2,-64,86) » 1< ! B (101 -145,-21)
s ‘ (2,-54,84) 3 2163 (2-28.66) : (5.-77,127)
\6 50+ | 1 = ' ' |
8
2 0 | (]‘2 -9,47) 7131150 !
2 ‘ (71,-1,8) | (104,4,1)
.E |
R 5 0.83) (33,-15,18) %L____(z_s_mg) _________ <ffrr (56,-13,-6)
P ! ‘
WE - " SRR AR
™ 100 . . . . ZAE I 5|38(100MPa) °2 ¢
0 500 1000 1800 2000 2500 3000 3 . Emacowes) | €371 | s
X i BE R (mm)
(1) BFIEH Q) ERAEAR

B 3. &/ NNF—2 2 TORHMBERBRER

ETF7 7o PoOREMITREGIC L D3R ME SR —E L TWs. MREREDOFIS I amE RS L,
BT AREL T O A CER BT 17112 -140MPa F2HE D K & 22 [EREIG I 034 UCa v, 53R ¢l RE F o
7 Z 2 A O GG AT TANC 100MPa FREEAE U TV 5. BIR EiREDE O TS 0E, EHE TRok-30 2%
MPa B2, HIHRTIdR A TH 30MPa 55FEEE TH Y, FRAURUTRBRAE RN DA D &, 197 & ZUTHATALE I
VMIZED E RO ES 60O YIRS HEL, v 7 OXKEHNOITECIZS WETHEENS.

3. BHYIC
e BRI 2N BITV, FERICOW TR ET AT ETHD.

&k
1) (h) AAGEES 2 « SEEATR O ITRGEHESE, 2002, 3.


okazawa
長方形


(S5-011

IARFRBOTEFERFMERER(FM24FA)

FHEEHRETN 2H T D b7 A5 O 57 FEk

1. [XC&HIC

80 A BA THM EN TV D LK b T A4ED 14
KT 2 ORI B X O EM X, HIREM 0%
BRREMBEEL YV, ZoRATEERICE,
ERA 2L 0 REFE ARSI TS, ZORE
T IR R TRMIRE DB K230 L TEY,
WETF- O IRER T ABRA XA, F 2 TS
%, ZOX O REEHEEMRTFREAT LB 7xﬁ
B & TR L= 3B R 2 DD O B 2 1TV, R

MG & T D SR A IR EE W% 57 TR R A kR
T 5.
2. EBAZE

2. 1 FSRBBREDOIR ETiE

HHE 1IZER N7 AEHM ORI E, X112
RERIROIR & ~HEZ R, EiE b7 AT
HAME S LERAERETHEAL TS, RERIE (T
WA 1E, £ & 1020mm, KJE 16mm, fiE 200mm o
PM 2 fra e EEEE TG L, £ 2000mm @ 1 4L

Ok & L=, £7-, FD FIZTE & 400mm, HJE 9mm,

& 180mm DMK & 24 T, T ARV CHES L7249
W 2 NS T TV D, & 61T, 2 Bk p2e
BB DOURIA I T & 0%, 50%, 100% 0D 3 /X% —

ER1. ZRAMREERR

BEVE K EE OX¥Ep#rth BB RKEFE5L
HAGRER S E2B EMEL
E A A a5 R HE B IURR
A SHERBAL:mm
o o NT;
~f E— i iy I—
h Al
| 1020 PL}O" 1020 |
(MFmEA
SHEREAL mm
16 X z 16
Wz %
T £ T 40 s T 7]
1 ’
o 4 o q o
o o o
N /1 N % N
L/ 1
/1 v
R V4 v ] 3
BiAFE0% BAHE50% BIAFHE100%

QB REEEHA-AEK

1. HBREOmKETE

YRR, ENEN 2 KT O 6 (REUYEL .

2. 2 WEAHE

BRI D, K2R T K97 T AROD
AR e B AR EE - BUYE L2, SRBR IR Z Tkkf &
L CHfrd 5. EaosaratBric X v fr EEpE 2 e
L, [Fl—fiE % I ENEA B D B e 2 R IRIC
95 2 & T, IR O IR A R 5.

~FiEREAL  mm

520

T
} 1020 | 1020 |

2. BEAROMKETE

F—U—F LT A, BB T REM, %
ELHR G

B,
T564-8680 K PAFAK HH T (L T 3-3-35 %ﬁﬁ%ﬁ

HGEES, TR
BE# T L5258 06-6368-1111(PN#%7)6506

K

peisy


okazawa
テキストボックス
資料６－２

okazawa
長方形


(S5-011

= 18T —2( =R 1mm)
= 18— 2 —P K5mm)
0 {E : RBIEMPa)

* RIETEE

o X FEEMmm
>
I 76= 118

=
- 200

NN N
o 1=
(=}
2l 30
o

S 2 BRI () N

B 3. #AH 0%BREBRIEDIE NS
3. RERER

3.1 BB SER

3 B O 4 (T AP=200kN (Pmin=20kN,
Pmax=220kN) Ff DV IAZ & 0%, 100%ERIAZ 2
WDIRT) oA & m . VAT 0%RBR IR TlE, Mk
DVEFE a7 & 200mm BfEAL 77 IE T, Ml 3 &
AT DR DY TIMPa, 2RI O F-141% 21MPa & 720,
FKHEF AT SIMPa TH o 72, 2, BRIENE
B (D ~IEAETE LI ThD LB LI
L. —J7, WiAF g 100%RBRIATIE, YR OERE L
St 200mm BEAL7-ALE T, MR 3 T o
23 43MPa, VEBE IO 41T 42MPa & 7e V), FRERK
ZE1X 2MPa &, VA Fx B 0% BRIA L b~ Ahdh i F D
RPN NS 2oz,
3.2 WHEBRER

5 2R IA F 1 0% K OY 100%ak5R A D S-N #-IX]
Z R . faf E #PBH AP=200kN ( Pmin=20kN ,
Pmax=220kN) TE T ¥IAL G 0% BRI DI 57 7R
AT Uz, K910 [BIERRR LS, 4R Fuls B s &
WTFHOTAREEL — N EIIRIZRRFCE 57 < 4
DA LT, D%, 45000 [FIskfERFIC, ik EEB A0
297 EZATEMC T ST ~K) 26mm £ T, AR D
M DPE T & ZHIT MM EFRIT I~ 75mm E THEE L,
57 X ZNHIE 180mm D UIRE S Dy EiB AT
7o, WHHRBRAKT L. 2k, EAKZE 0%
AREBRIR ORI IE, S B OB 97 i EHEEE ¥
FREFSINREY, HERZIXHIT TS Z & A3
Hinkigolz.

— 07, WA 100%R BRI 1T 400 S [EI#HfT LT

IARFRBOTEFERFMERER(FM24FA)

=: 185 —2(7—Y K imm)
= 185 —2(7 — K5mm)
#E - EB{EMPa)

Sk mm

10/90 90(10
= k————[—

XY T X

10{90 90110
ey

EEEHEA(EAD
X 4. BAA 100%HBRAEDE D

100 H'HGFED jra.

50 1
FL51
N =
BANE SRR maN [ mEEaN
0% + X
100% O °

DS NEEE A 0 (MPa)

sl v v vl vl il el g
10° 10" 10° 10° 10" 10° 10° 10" 10°
& 17 [E AN (Cycles)

K 5. BAAE 0% KU 100%KERAED S-N 5

TRNPEOENRD-T2DT, HHBEIT G Skl k-

ThHZEBHLMNERoT.

4. £EH

1) VA 0% ER AR I AT 10 [RIFRFE T 77 & A3 5%

A UT2Ay, WA 100%:RER 1A CIE, 400 J[aldfr L

THIET X RUTRAE Lo oTz.

2) WRIAZ 0%RBRIKDIESTIREEIT H ST, &

IATx 100%RER AR D 57 3R 1L G FEf A L& 7o,

SE 3

1) WE : mfba Dz 2R RKEROZK & EHEML
BT BT e Y =7 b, 5 66 Bl EARTAAE
AR S, CS7T—004, 2011.9

2) Hraz, WIEF, HAM, B ) KEMIETERER O
A ds KO 00T, 5 66 [B] EAR PR FT
FHEE4, CS7-006, 2011.9

3) HAGE MK h s -+ S G O F7 ek i Fa#t, 2002.3


okazawa
長方形


(S7-011

T ARFRBEBEFERFMEER(FAM25FIA)

1926 F (2R S M-S EER b 5 RBEHTIRER DR 5 EE &

1. [FL&HIC

1926 4122058 S AV S B3R B T 2 4G D oo Bk
&M OBGWERT, MM O N7 7 M)
RENLIAEL, B LR LEZXANRER SN
7o, FRSEEAHI OBEBILE ) S WWEEE T H 5
T EDHEREN TV DD, EROFAERIN LR A
H=ABZHONWTE, AATHL. Fo, ZRHOUE
JBICE o C, BEMTAMEWT L, B OM%z5 &z
TEINO®LfERREHTHD. THOKHLZ N
Zenn, FRESL ELICTHIRELEOTXE
ML THS.

2T, ARBFETIE, MM T 7 T o IR
TEOE T B O L, FHREREL & IS TR
EHEDIMEmBROMRRE R E LT, EE
g LB A R UEL, T 2 AV TER
BRaAT .

2. RBRAE
(1) ERBRIA

BE 1 IZEBGORERN A RT. L%k & AT
BWVESORMNT T 7 7 o DAIEIR & Db S AMRFAE L
b i 300mm 1F EER LTV 5.

112 5%kt & BEHTEL A WIS e 2 . 1
WD D =717 TNk %2 LT EEMIZY Xy b
THEESN TV, B0 770230y F 7L
— hEA LT EEMIZY Xy R THEESN TV S.
Z DREMTIREL D 7 7 VNSRS B -IRIEEA
DEIRE NS EHBFEELTND.

B 2 [IZRBRIK DR & ~HE, BROOTHT—
REAHIE 2R, R & BRHTECE O R O I 2 A5
LR Ay 2 (AREL .. EBITY Ry M§ET
ThHN, REBRETEIINARL B M20, F10T) &£
M U7z, SFF13 SS400 ZfEH L7z, FEREDISTE

R AR OmEfER ExE KEFEIL
AAERERS E2B BEREK
E A TR AR

FER D LT B 7o OIS EG OIS BEN & & RN
BIC3Ey — D2 RET AT L, BT =7 D
FAME T % GRS 2 7= o ISR o H T 3 dih s
—VERETSKAMT L=, £, EF7IVD
HT IS 254 5 7 02— VK 5o 0 1 47—
b7V (T OAM) EEICAKETT T
YU THEIC S AR ENENAT LT

(2) JEFERER

B 3 ICFEBOFAPRIM A RT. EEIL ETHREN
FNETLBEL— % 2 AT o/ 5. HBRIAT
IXEBOMELY EFREEL, XRRI1E L TiE%y
WA 5.

| 4
BE1. EE0EEKR
BA4TL—F HevrTFL—k ST mm
T SioFir
e i i ol
(DC%ﬁ/ AT O qjp©
O( 39 FT I odbo
e OEDO“ odbo| 7 F
a|
| OJ§O| » e s
s ||| B
O VAR 1 N N (N Y
— oo oo« AEsIL=F =

1. 5% LTEHTER S LERIEE R

F—U—F LT A, MM, R
e S

T564-8680 KBRAFAR T ILTMT 3-3-35  BVE RFEREZAN T L% 06-6368-1111 (FN#R) 6506


okazawa
テキストボックス
資料６－３

okazawa
長方形


(S7-011

T ARERESEIFERZ M A BER(FMK25FA)
17%0 STEBAL :mm
365 365 ¢
100 200 65 240 510 240 200 165 200
m o7 T ——
1 o |
Qi 2 | O
Lﬂulqo ta O |
—————— I T = —————-
OHO oo ololh FHL jhot o o O ﬂ ol
[ S e e Ll — £ - ______ L ==l ___ 1 __| g
R R e s e =i =i S=== "= 1 K2
oG O O o loll  Z iy roro o O I
e e et |
A o F 1O
Axs |.ws (DAATEER < BBFEE (@CoRmE
¢ c 2
. 200 500 P2 390 P2 500 200 1(1}'60 49 60 10
E _on_mn JIIIL‘ oo oo o eJIEL oo SIL‘L A AR 4
L= e =1 = T o
O S ﬁol | Oﬁ B i fszg_m ] 0 N_UF/1N—UF;_ S-UF2y oy
o w-wi)| Ogils O OliE® NEWD & | o
Q O o}l Ne]
o| ¥ B B GlE 0 S
Q O Oy © S
O o EO Oﬁ @O =l | O
N-LF1 ey SLF2 o
AL Jﬂnﬂ%r fhlfh i ﬁgéﬁbf]nﬁhnﬁh ﬂi?rjﬂl JAW, I\W,CLF \
‘_ﬁjjzﬁ?ﬂ’_‘ e s I fimug fimug T T g f
£ SW-W3  SW-Ww2 SE-W2  SE-W3 @ 10# 115 é” 115 7 115 " 115 4‘%0
(NW-W3) (NW-W2) QBEE (NE-W2) (NE-W3) c @O EE
X2 HEBAOBKETEBLVOTHYT —JBAHEE
TUHR LUR
BigL—:> B —
2930 7000 968 _ 7000 _ 2930 _
D T | 3500 -l 3500 | | ¢ 3500 >l 3500 g
2170
ik [| swosm
I -1 I J.* I A 2 I I I I I I I I I I I
. L)
1M
FRER T R B A
A | [A S| [A |
al G2 3@6100=18300 G3 N

3. REBEDOHFKR

RBREIT 2 RV, ENENHANCEIRE RS D
DT, AEREFTIXAETTE RS, £7, 11KHD 1
fE T CE KO A REH 2 BB L, FRbRER
R, D O 1 @I C TR ESKREm L, £
FNOREMHERT D.

3. BHYIC

BUE, Ry ERIIFERPTHY, HRIZHOVTX
HHFFCRET D TETHDH. ol, AR, #H
it S AE a0 Eimbz iz 7o &

KGR OBW & EFMUICET /%8 7av=ey
N COMFED—EBRE L TEMMLIZ LD THD.

& 3k

D IRE : @mlnfb g iz 7 R KB R OZE & BEmib
ZBET AT e Y= 7 R, 5 66 (Al KRR
PSS, CST-004, 2011.9

2) Ichinose, Bk, HEH, ¥ : @I KE—ITI5E
N & D ZEE O, 5 68 [Al ARSI T
TS, 2013.9


okazawa
長方形


2013/11/20

HIFEEAHEDORE

(1) #FEELOREOEHE

CNETOBRHERMN L. BEREERDE LY
FTUAZERRL . #HIFEE EDRBEZAMEICL
1=

(2) R EREDIRET

LEEDOHMFEERE LORBICHLT, BEEK
DERITEZX, B RIS, IRIZE D
wiEwHE, FPOhREGEICHAT INREER

=L7-,




Q) HFEEAHEDERE

LI EDBEHEREINDS, 100FE L. ED BIEEH
#HREL.MEEEAHEFREL,

TN KBHEFEEAHE(BR)

 FEFEE LORE (S FUA)
IRFREFICHIT ONRE
 HERTEELEH (RR)
HEREETE IR
 MEREEAHOREL

AL DIBREA~DRE

O 0 b~ WON =

2013/11/20



2013/11/20

ENNRIEHFFEET S E(BE)

1. #BEEELORE (B FUA)
(MBR~IEE. RK.wK
(2)IRFH
1) ERES A M ET ) A4
2) FEHTHE TS F A
3) MEHTRE TS F 1) A
(3) Z Dth (FHTHEER . IR REDF)

2. WHBGFICHIT RS
(D EEZ(BEH) ~BRE., HEE. 124
(2) &R 5T BTS2 A (BRAT 3K H#2)
(3) 4 1Z - #3528 (S AFEHD)
(M) ERREREFHRERRZ

(1):(2)4+(3)=800:1 (BEBEESDL)




2013/11/20

3. HFEEAH (AR
(1N EHRBR~6FFEH
(2) BRZEBZAR~20FFH
4. HEFEEFH (R
(D EXRTE ~wHISHEREE X !
(2) > RAERTEx R
1) SR, 2) 4. 3) T, 4) SBHTE8. 5) ZDits

5. MFEEAHOREL
(N #HEFEEBZRHM~100FLLE !
C)EHRBREAHCLOHTHEREL
(REBZRPCLEDEARMGTREL




6. tDIFEBE~DEH

(1) X RIEE
Q)HEFEEEAHEDKTE
DE/AE
Q—RAE EH HR)
QAL (M SB)
D HEE L OBREOEE
OxtE DR

CHBEEEAIHDEKRTE

2013/11/20



	1120-00
	1120-1-2
	1120-2-1
	1120-2-2
	1120-3-1
	1120-3-2
	1120-3-3
	1120-3-4
	1120-3-5
	1120-4-1
	1120-4-2
	1120-4-3
	1120-5
	1120-6-1
	1120-6-2
	1120-6-3
	1120-6-4



