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Measurement of Members by a Contact, Three-Dimensional Measuring Device
—Development of a measuring system for temporary assembly simulation—

T A
Kousuke TSUJI

B
Katsuo KOIDE

2wt F el I R
Hideyuki TAKAHASHI ~ Akihiro IVASAWA

Summary

To better control the accuracy of bridge members during bridge construction by simulating the temporary
assembly of the members, we developed a measuring system that combines a facing machine and a three
-dimensional coordinate measurement device (METRECOM). The system was equipped with the ability to
measure members up to 15-m long by mounting the METRECOM to the facing machine that could only
measure single members up to 3.7-m diameter. In the development of the system, however, there was the
problem of coming up with a common coordinate system as both the facing machine and the METRECOM

had their own coordinate systems.

This paper reports on the performances of the facing machine, the METRECOM, and the method of
combining them; also the coordinate synthesizing method, the simulation by three-dimensional CAD, and the

resulting control of accuracy.
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Rigid Structure for Joining Steel Girder to RC Pier (Part 5)

=T S ) I
Isao SHIMIZU

Toru SATO

Summary

A hybrid rigid-frame bridge, with the steel girders rigidly joined to the piers, is attracting attention as a
rational bridge structure. Hence, numerous new bridges of this type are currently being planned. The view
held by the Japan Highway Public Corporation is that a standard steel bridge in the future should have two
main girders. Therefore, we should established a design method that is available and can be applied to rigid
structures on a bridge with two main girders. Because of this, we did loading tests and FEM analysis of
rigidly joined sections on a model bridge. Based on the experimental and analytical results, this paper
discusses how to establish a design method and what tasks remain to be done.
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Periodic Examination of a Bridge Made
of Weathering Steel (Part 2)

R A AT A
Hideyuki TAKAHASHI  Jun-ichi MIYASAKA

Summary

In recent years, an increasing number of bridges have been given corrosion-prevention treatments
designed for economy and endurance to reduce their maintenance costs. One treatment is the use of
unpainted, weathering steel for bridges so they never need painting. The use of such steel for corrosion
prevention assumes stabilized rust will form on its surface. This is thought to generally take about 5 years

to form.

This paper reports results of a follow-up examination of an unpainted weathering steel bridge, which was
made to acquire knowledge about the formation of stabilized rust.

k-7 F MBI, SOEM, MR, RESE, WL R, B

1. FAHE

A 221 B4 2 JARANZEI3 19554FE L NG Y |
JISIZ & 2 s A O BAEIL (SMAK) 1219684 TH
72, L L&Y E L TRt s ic 3% 56 L 72
SMA-PH:EE (19834EJISSETIC & 2) 23R TH Y | ek
FEDSMA-WHAIZIZ & A EHTE N T W oh Bk
Thotz, ZdmHEESMIcERE2FHT A2 &0 &
> TEBEIRFLT 2 L0 ) FZ0HATL., Frome
I & 2B RS 2 DRI WA - 72 %0E §5 A GBI D
FAET — Izl s LicEML SN0 &
Bbisd,

WitEIZ 2> 7 ) — MEIC AT E a2 &
LAFTH B EHMII NG Z ED B HDHEFHERLT O F
L0 E L CHEBREDG EFL N5, JE, ®ER - A
PHEDEMIC L) HEFFE B OB BEE S, 21
# B & L 72k it o e s FESMA-WALRRIC & 508
HAssahn$ 246 7 - 72,

% Z ClitEESi o RO A & L T, RIIC
Bl 2 AR EOE K S HEE I N, BthicB W T
L 19774 LI, KI30KE it M 4 ARG R O B T FE AT *
b ric, 19864F I T L 2R 1SHE (T-ZEE)IH)
B BRERAR T RS 2 AT - 7o A 3R L TG 0 4Rk %
1047 % i L 72 b tE i 5 & O 198847 12 i 1. L 7= 1o Ak
KAG (RKHIELEERINT) A BB L 2R R D v Ty

FHRB) I |

-1 BROME

75,
2, REBE

R 1 5465 L OHHERTG O AR5 & OFEAE
FELEMEUTIORY, £, #OKENMICESLET
DREREE BN - ERICBIE T 5 Z & 2 HIICHER
B & B A 24T - 72,

* TR R RS 1Rk

21



(1) ®R1SENRET

O HGRALE - TREWRSNN (gD 5 4#910km -
HED)
AR ¢ 19864F-~ 19964
AR 3 RIS AT CA1~P3
HABRCIR M ABuppT <P3~A2>
@ #esalB i - SRS B
i fr g (R AHE)
WE R CBRFE)
R =E DYV

@
®

(2) BHEXENFET

O HERAE - FKH L AERINT  (HEA:2 & #935km -
111 FiElB)
@ FAALHEY] 0 19884F ~19984F
@ PEMNZ | AP <A1~P1D
SEERLE R I A AT <P1~P4o>
@ #:EAEA A A B R
J FritllE (EEE)
R E B BE)
F e BEABITHEOMIC, EEFA L L CHERS
2B BEDORMHAE 21T 72,

3. EERERR

FEREFE IR ENIEG - NRIOET 7722 - 727
B L OSRHERE - B - BEHT - #ETOD . SEOO AR - ML -
FIFEIZ DWW T L 72, RGO ERRER— 11
RY . F2. SOHE - HEDOHE ZAT ) 720 FHlidE
HEERLER— 2127,

4, BEABRARAEGR

ZRERIE ARG B & AT AR AR I B AL T
FlR L 2HBEOBELZIT ) B 1 TIP3 N LD
A EHTIZSMALI0W % HL ) AH1F | i HERAG 13 A150 8 1G4
#r5 & UP13 s EGIMTIC BFREME D L D & W) 1T 72,
fR 1 TR0 RERB)TRUMLE 2R — 2 12”0,
KGO 2 kB 7 UL % B — 3 12"

(1) SNBERER

BRI DFEHKDL & B LR EIC £ & o,

22

BEE- 2 HHEXE

B 152 R—3 IR, T2, BEKELR— 41
NCRN

B 1 oG B E 2 P RS B Th ) TS AR
Th b, REHE RS EIC S B0 )R T L%
UL L T Z &2k B, BERRGIZ AL N RICERE
L72iB R 2" BB M I e R85 CTh ) Ko A <.
rRIZEALL T b, ZAUd s m b Tl IR DFEN
AFFE T2 5 DIAKRFEOHBEE F 2 b b, P13
2. BEIFEHF TIIHN - 7221613 & 5 54 H LI
THHEL T b L HicAknd,

(2) BaEAE (EEAE)

B ORI E R L AR ISR S LS 2 B
7z (Bréh) EEOEZBERE T 5, REEHEIIET
FHALERNE 7 2> BR 2 T > & =7 AR BRI W 10WE %
2. 4 e —fERILFEA E oy F#560;3% % @8 L
720 1Y) BOVIET I BB TR MiR90°C £5°C TALEE

=i No. 15



479 o

B 154G O it e R A B — 4 12,
8 AR EAS R A B — 5 2R,

FEFIC OV T A H (%) TR L 72, K1Y
GI3 s 34EH F TRl <B Y. 3FEHDE
TITITREZ IS e > T b, 458% 3 4 H U Cemib L
TWbZ Dby bH, KW - &5 ($51E 5
FOKF) TORFEZIR N> 572, ik 3FHL
5104 Hic 200 T fridibei, 3 4FH o Pl 07
%. 104EHDNHME1.40% T, 0.36%/4F2 50.14% /4
E )AL T b,

HHEARRE Z IS I BV TR 1 FH2» 6 5 HIC
DT THRSERICELL TE ). BENzHIcE) £
1F 72 JEmHE SR (SM400A -SS400) (i EPES I e~k

tih HE KA

£- | EEHEBR (BHEXE)

FEDHI%
(©) —

L oN T
Rt o

AR AL S OHE
r730
T
5
2
T
T30y
T
£33
T
19 o 4
T30y
FmE
T3¢
FE
i R GRS

REH

HEHRME - RBG

B E 3 H

REE

HERRME - ABR

HERIRIE - BB

B 33

BURRTE - BABR

HIRRME - BB A

s GERER IR ATH)

xHER | Baa

=3
Ojlo|0|l60|O0O|lO0j|O0|O0|0O0|0O
IS

HT | BeE

oOlojo|>|OJ]O|O|O|O]|O|0O

fitr | B\ O -
HOME  fE —OOAX—HA  HOHM%E : EEL —~O0AX— HiEK

7ZERINL T 5 2 &b b, iiHEIES ORI
AT F oo 95345 HAF2IM0.98%. 104 H ~F#2)fi1.45
% T, 0.33%/4E5 50.15%/4F LA L TH ), P13
I3 EREE 3 4E HFMiEL.53%. 104F H P42 17% T\
0.51%/4F-%50.22%/4F & P L T\ %,

£—-2 HOWER, FEFEEE
HIE B (REEL) —OO0AX—  HKX (HEKX)
&
(]
7
B

Mg MESR S 2 LR L 724G R0 FRAe (£ 2)

23



(3) REEAE (REBE)

Ji5 A E & AR IS 3555 5B i D RIS & A 41
WA LREELPBECHEDZZRIER &5, BT

WicH&E=Af 7v x—2—T6 fEir2lE L% DI
fiti 2 Fedk L 2R R 2 B2 1 SASIc DW T — 61, Tk
KE#E—TI2R-7,

F R ORERIL, R RERR & 2T R BRI
»Hb, BR 1S RE 2 FHUMECRIER BT IS
ToTBY ., WHEAMEIIHRZE1EH2 S 3FERICHITT
HEFRERDIE LD EDKE WL DD 5 4FE H LU TLE
bt 27" L T3

4) zzoFLHER

SEOLEAL B EMERICHIM ¢ 2 hEke LT 7 e X
IWRED D B, ARG HIBE L EESH (bem?) %7
O X I WHICEE S, Moo F F L 2 RBREIC
HI5AEEN DT 5, 7xa X MBIZLUTOL D&
¥ %,
-7 )T AbA ) 7 20 (FidE) —10g/ ) v R oL
K.F. (CN) ;- 3H.0

- 72 )T AL ) 74 (GRIEE) —10g/Y) v kv
K;F. (CN) 6

X | v all MURYIVN
NacCl

T rzu X VRBIEEHPOE Y R— Lok E SRR

—60g/" v kL

BRANLHHET, MBI Y R — L ER D
%-ké?t%ﬁioﬁménéﬁ W, SEOYEE L
BT H BT EHFH A A { w37 { e AAEIIC B

340

|
200 5 160=800 —J 200
| 200
P2 ~P3h .

KERK 1 80X 10X 120 (SMASOW)

%% =

B-2 SBRBARMGLE (WR | S18)

iR No. 15



10 5 3 2 14 R
NI AN
0 D B o
GussPL N L75X75X9
A1}325471-. P13 EfSRE IR %
230 14@80=1120 )
e ME : RS REE
i : X 15
B 60 9150 A1%4  SMA400AW : Al1A41-10
— SMA490BW : A1A50-10
LR S - % SM400A  : AISM-10
= T T T P13 SMA400AW : P1A41-10
gb i i — SMA490BW : P1A50-10
@D % @ @ 2 @D SMA570WQ : P1A58-10
L % SS 400 : P1SS-10
7 O : BERED
M- 3 BEXABABRMNEE (BHXE)

5o

REER & L ORI OGIMT (P, #8580
). G2Mi (WHT. ##EJim-7CF) . G3#r (NHT, 8

Fit—E31E) FRAFEICR— 5 ISR,

Gl~G3#i& T B\ TS H & H&iZ104-H Tld -
X)) LHEMEDED LN D, EMEICRE LFHICE W
TH e ) OFSESHEAT L, LI 2FEH2 L 5FHICE W
TIFRE 2 I3 % <. 104EH THBESEDOEK - K& Z
DU TW B Z Db b, 54 HLUM Tk K»
LA A v i D 7 e D b BATL 728 D
CHEEE N D, T2, BESITIERAKD TSR KB
ORI - HERTZe S X D RERICES A LIS & TS
Na», 7xux i VRBRTIEZ T EED T VR
L7572,

5. &

BR 15665 & RGO MBI 2 10412 b 72
DEHFAEL-ZEDHELTUTDOI DV S,
FAGFA D 6. FMTMEIZE)EANE D B KD FENA
WBETH D 2 L H HARRIE 3 AR ORI B LKL
FLME ). AEE LESHICE-TWB L) ITA
N5, EHFNETIC DV T MM SR 5 TR
TR ORI RIS B fi 3 L Tw <,
U S IR R IR A & DA K O LR T2 5 O

#-3 SNHTEEY (BE |58
FEF 14 24 3 5 1 0%

M EPESR R 2 SR L 2R R R EHRE (20 2)



W (HEXHE)

104

54

3

24

14

FEEE

A <€t~

A~ <G O

A <0

A= W

ETHIEH No. 15

26



BRREVE
® |

4,00 +—F+— #—r——f i— f— —
——G2 ‘ |

3.00 4+ —%G3 — 1 —
——G4 | ‘
—=-G5 ‘

2.00 |

0.00

-4 BEBATHR BRI S5

iRZ & (mm)

0.20

0.00

RERBAEHR R 518

-6

MKDWKASH ) . T3> 7)) — MCBF LS e »
726y, BRERRI04EIC B W T L MEHRIE DO 2§ Ik
HED AN, B o R i AHEREPRET 70 & DR IE D HHEZ:
LIRSS L B D . 2ok o A HATIZIEEIREEIC % B
ZENTFRENEEND, L L. ZNLSOfE
I T R 158 R0 70 M A o JS sl 5 - B0 7 &
D F RS TRAAERIC L ) . BEERRISFEOE B AT
N TH DI L, WERFOMIMEMAEITE & % -
T2 Z e b, OB BT BV T L v

it 2 L 2SR o iid (20 2)

BRI E
(%)

B P A e R
—a—A1A50 ‘ ‘
—%—A1SM 1 i

3.00 4+ —=P1A4T | 1 IF—
—a—P1A50 ‘

—a—P1A58

2.00
1.00
0.00 |
0 2 4 6 8 10
BE (F)
X—-5 BEENTHER (HBHXE)
RE & (mm)

f ‘ !
010-4—7-—ﬁ7_-i¥ gfgiﬁi'
0.15 A ~

N o 1
0.10 —o—ATA4] |
—a—A1A50 ‘
——AISM |
0.05 o —ePIMl
| —a—P1A50
; —a—P1A58
0.00 I it
0 2 4 6 8 10
BE (%)

®-7 BEBUEHSRE (HHEAE)

Hi CLERHICHATL T D EEZ LN b,
IREAR104E R, IR MRS & L Tk 2 1T- TE 72
A, EEEBAHIC DWW TR AL 5 R LI TLOER IS FE -
Lo L7z, Lo LANGEDM Y b DD
B - BE OBHE AR ORI Z X R YD) . Atk e
BRAHTL T B 25 DI TR ORES 2 ILEE T
hbIErwBERL, AREEZKTT5,

AR & ) SR OMHEERG R TICE L. 520
BRI IUTFENTH b, RIS 1546 - i

27



£-5 7zOFLILHRBRRER HRE | 218)

i 14 24

RE:S 54 10%

QO

L7

RS ZB B 12 35 W TR HoRIHS I D il 1) % TH
S, F AR MERRE - RS BRI BV T
IFKH I ARBEFD L K% 25 % TH 72 2 & & 4F

L. BRAALICE#HOEERTHERETHY) 27,

(SEXED

1) 1e#E, &fE, BEH S BHEYESIA & BH L 2580

FEAEFMAL, EriECE No.6 1990

2) HAMGRESG S | BHEMRERT—2 7 7,1981
3) R LRBFTERT, HAAMEAES,  HAKG IR
2 WHRVESIA DORGRA~ DI B 5 F e &

28

(1) 1983.11, (II) 1984.3, (IlI) 1984.3
4) SHRHRSEED | WS (KGETRR), 1977.3
5) KHIIA ; BHEESMMEHO A > T 27 ) —
G, MR & IR 1978.2, 3
6) TG H MMM B NRE S
8 % o 7o R AR I BT 2 AT TS, HoRES
ik, 1980.4
7) WH, G EHMEYESEA ORG R~ DBEH, R E
JERE, 1981.9
8) HAGMEE I SHMER S A/ NEES |
HEE W & ik, JSSC, Vol.17, No.178, 1981.1

1999.11.1 =24+

EHLEE No. 15



BREBAELEBT DR

Erection of the Tatara Bridge’ Superstructure

By

ok Y

Eiji NOZAWA

Summary

e 2 K FEOFES
Mituru SATO Yoshitaka SUZUKI

The Tatara Bridge is the worlds longest cable-stayed bridge with an 890-m-long center span. It connects
Ikuchishima Island with Ohmishima Island along the Onomichi-Imabari Route, one of the routes of the three
Honshyu-Shikoku Bridges. This bridge is a hybrid type; it uses prestressed concrete girders to form part of
each side span to adjust the balance because the side spans are too short compared with the center span.

In the construction of the bridge, the lower part of each tower and the steel girder near the tower were
first erected using a floating crane by dividing them into large blocks. Then the upper part of the tower was
built of blocks using a tower crane. The PC and steel girders were then laid and connected to form each side
span. The steel girders of the center span were cantilevered and added by extending the two opposite ends
inward. This was done by lifting each block of the girder straight up using travelling cranes on each end.
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The Construction of the Second Kurushima Kaikyo Bridge

X H #t Z2* =
Hiroyuki KURITA  Hisashi NISHI

Summary

The Second Kurusima Kaikyo Bridge is a long-span suspension bridge (with a 1,020-m central span) over
the Naka Suido, a middle waterway of the Kurushima Strait. Because the waterway is used for international
shipping, erection of the stiffening girders of the bridge should be done during the limited hours. Therefore,
the completion-oriented perpendicular hanger method was used to erect the stiffening girders. Also, they
used new equipment developed specially for that bridge; for instance, a sailing barge capable of mooring at
a specific point at sea without anchor and a high-speed lifting beam for the erection blocks.

This paper outlines the construction along with features of the equipment used.

¥—7—F &by PETFRLTIE MRDIE V774> 7E—2L, BMEM, 747234~}

AR IE, BB o> FIRERSE & [EIRSHLEE 2 A L TR

1. FALE

A& Vo) AR O b & TR D Bl E V7,

AIGOHAGH T H 2 REBMIKIT, FHOLBFEE AK
REEPETIRBE L CLAE . WP NEEL AR
PR ikic LIREI N T, L Lk b, BRI
16 L T\ 3 A5 B 5) 2 I 4 i & 0 L W13 ek 10
Jy MeB LU, ERTHHEBEOPKIEE ST 5,

ARGI3. AINUEEIGRE~ 4G — b (FE#EE
B =@k D RN L $ 2 AME) O d UERN AL
BT 2 HFH 0 3 BHETH b REHHKAAGD ) . i
B AGE % 85 ¢ v— F THIRKBRORKRMETH 5.

REBMB=AR Lo

W DHED - 728 ZRRES TP & ) 6PEEICE B Al
BIHTZEER TR OWTHET 2L TH %,
T %= % SkEKEHMNG (204) T3

Mo A —ikERESITY

TG BRSSO T
~FIRRAETBE (6PH)

I # FRIFTA~FRIIFEIA

G 2 b > o milFHT miE

RBBRBE=KIE

REBIBRE—KIE (8 : m)
960 1515 30 1570 !
50, 140 600 70 250 1020 235 260 1030 280
TP+173.5 (BAE) 1839
TP+77.7
------------------ W B[, NHHWL TP+2.2 TP 33T | i ' R
=R ® o °*

---------------- {»-~---~»--}~----»-~»)’ AR
----- o
= "ﬁ:tzﬁ
TEk#E s
i
| B e
PN ] @

-1

/Jv;m,»"

R BBERFLE—MRE

* T RIS BGHRRGET 3R
** e MR RR T3 (BR) U H S S SEAR S A i B AR AT AR

iR No. 15



2, IEHME

ARG OREERFE I, RS OMERIC DA
ZEE L 72 IR RR 2 TR & | i RS E RIS N 2 5
¥4 D M2 RPN AT 52 & n
Z B

ETHIE, 7 ay 746U 22w % £ — 7 kic
Bl L 72%x LI () 774 > 76— UKLB) (12
I0MET, BEe U EANLTT7 ey 7 EBGERT

2 Ty ETRETFLIE, #FTHEE L TRETS
Zrick), BEBTEN-S 72,

FHALEA~D T Ty 7 ORI ERRFRRE T 2 A
T3 HALEHNIC TITV. 7 v 736850 HEhb & AR
FigEHBE L2724 v 7Y a4 > b (LIBRQ)) %6FH
T2 EIC &) BEEKRE g I A R R A d NI 2
7zo F 7z, EWRIHICH BIRWEEA~OGIZ. LBZH
ALY (24 > 7)) TEEeR) ANLb 7 &, BHARHE
DITP TR L 72,

2D 2P ® 6 60 000 O IOV IO OO G & 6 O

3. BT EDEH

(1) BE/OBITEG

KRR IE . WS NUED LIS & R A O 7 CTRAY 4
km D IKGE T, kP s i iE 4 2 G EIBEIC L - T
KE L 3ODKBICHME L, FRZEHKGE, K,
PKIE &I T 5

AT, e oo okl # I L Codeak L
T, B EHOKRIZ TR TH 5,

OMIEOFEIZ L1 . MR CJEIL Tw 3,

QEIFII T, ZOHMEIZL0/ v Mi2ET B,

@i LAl igE S N EE TH ) . R
M3 U Cld, MEEMATIR (3 oGBSl TR (3
PEAGE DFREMIE PIBATHED LT\ 5,

@FATHIZ. B X% 1 H10008TH 5,

OTEXHRE LI, WEREFES IR TH 5,

#R)
-OMFH, HTRIERT 05255,
- ORFI, RROBRT 05 7 ERT,
*ABFI, FCRET 0y 47T,

*HMFR BREFETT.
11
VI.P. =0 m

=)

M-2 ZEx7ovsEYE

1020000

(ED3)TH

(E04)TW

-

AT R ERE(287°0:))

RRZAR(137°97))

Ry, @TRERRQI0) | gmsgrn))
i)

-3

o I IR 275 — RAG Fl AT D s

T EBRE

37



(2) 2er>ETREFIE

ATHIZ, B L V&K 79y 7 % FrEhiii F T
L. FHOLBIC TR BT 2 ENTH B TR D
M THTH b5, EEHK 2 HH L CORBIEET
HDHHW 2 HERERIEN % 27 < LTI~ D 2%
RRNRET B Z EH, E R BT L2 EE L AT
FOWMETH 72,

ATHETIR, Bk ) 2@8sbr b, URERICRT IR
L. Arfo Biy& R L 72,
1) Zeg&7 vy 7HKAL

7uy 78 136.3m(3 ¥R,
t& LASEk MBI B 72,
2) HALEMOTRA

EARERE N 2 AT 2 EMEME AV Z EIC L DI
KT > H— - v h—EHCERRE I
SE SRR ESE O R B R#E & WTRRIC L 72,
- BREREERY C RRUEREZIATS040 A A L

DT 1= F o
z & BARGERE DO ERA]

7'a ey 7 Ei #9500

3/ MUUT

3) Bk oI

IR T B 2 I & ) AR A 7 L okikEx X - 72,
F 7. ZOEE Y CHMOHNOP LAY AT
5,2 &, SRNOABIFELRNT 5 &0 TE
2o

S BRI A 7L BERETIX & WHAC
4) LBOHENT v 7
LB2 &% HwWw72 4

INY IT—

1 H 1 [I%EH,

4 HmY) oE Fn EFEECEL. X
c WAL E F

AT Oy 7R BATT BARMIC DL

BEF7ay 785 LE BRI PERNTF EE- | LBICL 3ETALIFER
SER10E03H 21 H
B Tﬁi 10 I I 400
i % | fk ol 8 — Wik . e —
by . g0 : s kn " v %k o B
21 : 50] 0 : 59 17 i 6 L 300
4197 - 19] 3.3 ) DA e HE
10 : 2813 : 17 3.2 e
16 . 5119 : 31 -3.8 ~ 2 il w
92 - 5112 : 6] 4.1 5, | e N E
WAL [ & cm E g o
3 : 47] 280.8 g 7 — aiipcitke 100 5
g - 9] 141.8 I I B 1= ot
5 : 20| 252.3
21 : 57|  86.0 -6 . .
5 : 10| 212.2 )
it 8
o 5 6 7 8 9 10 1 13 14 15 16 17 18 19 20 100
[537]

0 i | [e][7][8][o] w0 12 15 17] [18] [19 W%
| L[S IR AR L ‘ m} SRS E, NP2 EIL A RE TR,
| 2 |87 AOAN BEARAR - mﬁ_—’: AT, No17)" NI IRAE MR RS

3 |IEHIAD - AOANE A .
4 |{EREEHAD L
5
| 6 |EATEAVRR (RAEBITIIXIR) ] C
7| BB~ AR B ) Ml ()
8| VRTALHER e
9| mTmmm =
10| [ (RESE~RESH)
1l
12

- 4

38

BTRLEITFERIA LR 12— ILD—f

R No. 15



(P R I G AP AL N (11100 RIS E N T A s ]
HInHeS) L E LIFHEZBE L 72,

(3) #EERY Tk

FAL A M2 _EIFALE E NI A TE % WePEH S
5DHSANIZT |y 713, AT RE L AL IMLE 12 T
b 2 920 L 7245 LB i R 2 12 & 0 rEfis
EANEHET Oy 7 EBESE 5, HE) (24> 7)
THEEHRHAL 2,

HEH ) SRERIC BE L Tl AT E R 2 RFOLBHAES)
fil# 6, B 7 ey 7e2Hoxrr2mm) &L, 7
v 74 012 1m, Ea L #9120~280t BE L 72,

F 2 BT 0y 7 OWNEREESCE R ORI L) |
#22 Betp B LA DIIG & S BRIEE E] N T fEZER
ol L% B, QI MlAAL & & LI RO F RS

% L OMEIR) AR ZBAZEL .
BRI L7,

2 B D) YW 2 DFE

BEE—-2 fitR)BRHE

STEP-1 STEP-2
2ROL/BICTHRHZITOY Y BlEME2KDL /BICLY),
KW, (BELF20m) FE®IOy 7 EERIL /BRIC
R k3, (BELK6SM)

RET0 -y 7KG)Y R
b3 wd=Phrk Dk 3
SEML/B

Er-JIn

2297827 N
ETOE T ——
"BYURETO T

A
. B —

= " =
amean BMEREY

EE-
STEP-3

HRFIL/B &!ﬂl“ﬂiﬂ B

EY 3, (EATIRKE

70 17’2¢9&L/B‘ >3
WEZ%,

BEJ0, 72Xk AR

-5 #tEYER2TY TR

R I IS 55 KA NI > Ak

LBIZ & 2 #ftER V) 385%

STEP-4

BL /B e EANBE. BEY 3.
(FEAFTRAE)

FREIL /BOETIEERICLY

2HIOy 7 EEAIL/BICENE

A%,

LIF. STEP - 3 ~aDR{E & S2ak1r

BETHRET,

RET0y 7k IR

39



(4) BBoRE

Sy PHE PR ETIERZRA L, ZMh Ry 5N
T vy TREREAT - e ARG OSERRERIMIHT AR L. R
dac A0 RIS, ) KR (L ov) o I i
(FEHGR) DMRERL 72, mIGDSAE. IR Z W
DENZ LD B —T7NDIEKD b R DR ATE
WMEND EL->THME Tl e v, AFEICBWTL B
Tld e (. 7= 7RI DA 70 W EREAN D & HliWHT
ZREAERS A S SR ORI & 0 L MK L KIS SRR
BANEZALL TIT o Beiks Bic BUT 2wl Bk T
(B> o) #hix. kBB~ LI~ DR ZELD
WAL, ey OB ERIREICHKA L. BEICIE
7ay JROTBEFRTLEI L LT B,

oL 3, b v DR OMEREE T, FLED
LOREMED B A Hinic, #HTNTF7 7> 2Hloft) 7
EIRETHEEREE ).

OF 77> Tk

- ZRERAERS I ) W TR Ak
- RJBIFERE N T = v T 4 > T FEERE O TR

QMM EIEEFH S EIRE D 7 1 7 BRGERS
QKRTIBEM B R DFEE

Fio, WOREOEMICKEL T, T77x2ictk>
F—h—NTryXx (K 8HX3HBL) #i&EL, 7w
v ZRIDGAA, WEROFIE 2 1T 72,

BEHE-5 BMo&FERR

(5) RBEE

AEOBEMFERE, Tieoml) ThH 5,
STy X TU— b W T e— U T — 7 HlHE,
72T )7 COEaEhiEE,

40

- N7 7>y HTBi#F
ToX7V—FBLU 72T ) > OB R,
FERIHTZAR & AR TR REIC & ) B silic iReE S
fefzh, ZORLRIIEMICE P T L Lo 72,
HWOSRMUE, FERIF70CIC L B L O H Bl
MIIAMHETH - 720 £ 2T el 2o S TR HIAT & 58 %
AL MRTFALTE O )L — +ERE & H o 24RERTEHI A 4T
W RIS K B RRREAAL A I L7, FHIRSR LD .
BHACTZAR DS 2 35 72 L T 2 R RIT 13 AR I B & 4
T 728, BRYCHRE & i3 E R T B O FEHICAT -
2o Flo., BIRRFFOHRE LT + 7 7)) 7O
IZS0RFEEDRKR L P 2FAL., —kfioHL > F (EA
fifi Sy - A913t) o TR L 72,
BIG ARt T o I3 . AUT % H =TT,
ERUCE - TOREDHIR, TFELKRMIZHR LN L) -
i

= | FAEEBEWE B
EBAEEE m«t—o)m:cs
T RAlir8)
f%?l'.' AHR T72-¥

BEE-7 FyF7TL—bMAERKR

EiHH No. 15



(6) #&t0Y)

6PRIIR DML AT (%) L 0. #EHL) ZEEiA™13-%
FUC L B BT, FEED S0 L sdhek
#160m & v 7ze, BIBEEC BT 48k > ¥ B
B, 27—, 94 Sy I~OERREE
Wi KA % B¢ % 726>, EH D = R DORETAL
Hic T 7 ay 7Ok > DRI YY) 247 72,
B fEEIE LBIC L AT E BiF &b v ViR
BHPEBELZMAEL 2HosIFRIc L), Bk > 288
=L 72, if’ YY) S oEA AL, 2y b3

7 #efit 2 o TSI R L. SRJEURE (2R 2 72,

EE-8 #BYYELUtY Ny IR

(1) BA&78a v DK

R oA, 1 EDLBIC THL 7 v v 7 & RERdHr
MCHiAT 5 ke - 7o, BEakigls, ZETH oMK
Th o272, HOEERNZMUrKRE <, B 7 Y
T 7 > Z13160mm/ il & 7 - 72,

A7y 7 DBEICERL Tk, 1 BB EH % 5
L, EH I R X LBAE & FMLE AR E SRER D 2 4 1
AREEL 720 £720 BHELBIC & » TR ET SN2 ME
7a .y 7R, RO E > Y RIRKHERE L T
Rz T L 72,

e B2 A 55 Gy ) ARk

BEE-9 BA&70v o ERKR

EBE-10 RLETFRTEOERZMENI VT IR

41



(8) &IEAE

FHJARE DRSS & L Tl L 724580 ) A id.  2JaURE oo Wy
1) & SRl D FFET1 8 & OB i D HEP IR %
L. TOHGREN 2GR L Y duE L 72,

RHPAEEEIL, M7y 70wy b3y 7 %2BIR
L. AN 7 vy 7 %ik00F 724, 4T 5 HiEw %15
F7way 7ich 78— A4 PEEMATLZEICED
R L. S > 2 RSl 2475 72,

AT L 72 h 7> 7 —id, #50t, DT LA EEIE LD
R ESAR = TR L 72,

4, BEDHE

(N V7545 E—L

I3, HERE IR ] 2 FAE T 5 726 TERDERETERE

&) TRIOYGEER L 72,

Ot HIBRE & TP+65mF THHK 72 v 75 1
R 2 BT 72, FEBE 70 7DAE—F %
PITos@ Y iz sEsfb L7z,

% FIFHSEE D 5m/min (B 7EE)
A UFHEE © 15m/min (4 £ 6 EE)

@%E 7T vy 7ORBICHIGL T, 17 74721
DEEATEZ 175t & L7z,

@FEHE T A r—DYIM, IV A > FOlgBEL L
D& E FIFEO b 7 7 Ick LT BRI EE 2k
MTE 5 &) “EHoREMNEEML 72,

@DF7 —7NDOFRGOHEG % MRS 5 726, EATHK
BPERDBMR e — 7 —FH R L D) 8RR &R
2z, EATEEICIZTVAY—7 T T Ve X%
w7z,

E&E-|l LBETH

42

BEE-I12 LB2g

(2) BHEHR

g7y 7B EFMEET £ TERL. LBOI%
&7y 7R HKYNY) F TOM E AR TSR
e MG A TRHRICBHRE I, TXTHOHEHK T v
v 7 OMHGIC 2 e llv 7z,
LBILXAHWZEfEH (LEEaA) 3. LT
IS L D W D 3w M LU T E SRR
JE D £2.5mARE L MERE A T B,
OEMEPUFESIC 4 g ] v RE 7 HEE 2R 45 1 25 (650ps) o
OMRAL - FAL A HRERHR 2 F BhalE R Ak ) e

BIUYryAfoarovz,

@ BFALIE & DAmZEIC X L CTHEMERF O i [l £ B & HExdk

3 % RERRAE A 2 < B A
BGOSR, WEE o 5 A % T 51350
T% . GIDEAD 5B E TORM 2 0ERTH: & It
L CKIRICRIMET 5 2 A ATRE & % - 72,

(ERTEE © 49 2 Refdl— BATE A © K930 FREE)

Fro, BETHED H5ENAZI LR 7 9y 7D HH
BTN DORAR 2 (13, REE R TEHRXIN T600t HAEFC
HWTT- 72,

EECR No. 15



ERE_KK4A208 (B39) RROBMEKLO KK
*AB_KK4A208 (B39) RROAMARLOUY ERLEEMAEBIRL IS
FALEBEMEBRL Z/2x
L e ——————————, {5
X .\/\.\ .........
TR /
e ! - hwz2s)
5
10:45: @ e e
5 1908 Y4
Y Jt\)f .......
0 tir : paBnes
\
\
\
-5 et
10:45: @ 11:18: @ i
5 I e
e N s e fesbilEnnms
& x
2 \,...”.. e e AN St S S
<<<<<<< e . |
P tmtm— R -—— S -5m 203 g Sm
E By 7 *
Iy x| v b
® Kooz D
1
7T
T Ty %
+ I
v
N
6 ZEEEFOBMA MM

FEHE-13 BilAME/RFRIT

(3) 24y ozaqrt

LBOF& X 7 v 7 LBRE T 0 v 7 ORI AT
AR D EATI RIS & 5 BALG RO BIE O 2, fEE
ORI RICAT ) 2 oQIF IR L 72, R, 7 v 7 L
HOMENT, BRI A UThbILTE 7225, WA
Mk KGN o — > THRICTEMNDH 5Q 2 ATHED
oy 7ERICEAD L0 L THBEEL., R
DHHEEZ X > 72,

oK I TR B RS A AT D 2R

B itA KT Y 52T R

(step—2]

M-7

QIERBEHRX

43



BEHE-|5 7v7EBKR

5. REREESIUBRER

(1) ZEsxstE

ARGOYEGETRIZ., TRlHBORAL HIYICHhH 0%
RETRE S AT AR REL ECEET A 7 vicxL 72,

O S ENDY Ty RE 2N B

QA 7 NVERICBIT ALBREMEDB L CHALE M
E BUERE D FH,

@T77‘/‘7§]L$7JBJZU"E v boXy 72 R

. BEBAEEADIE AL,
@%é%ﬁtkmﬁﬁ@i%“@%ﬁ%&o
OF R W TR A B O ST 5

5P

Y
4A

-8

44

REERAT X, A REAELG I D W B AT 7 2
77 LEWEAL. ﬁ?ﬂ‘)rchMi\ Fl M- A W e O HT
T & FE L 22 fig e T VR vz,

HEHTE T IOVOMERUCER L Tld, 24k E > o LB%2 €T
MET 52 &ic kY., HRoE#EL L EESFE M L
X - 7z,

LR T IMBIZDOWT

ek, FHEFEATOMRRIC BT 245k > PO ik
Wik, HEOERIC L DA e LT E e D
KR E T 74 TOVEHRIC TRGEEL | Sl 2 i
FEEDE L TWehs, ARG T3, FHRRER] & 55
T Bz, 2858t > P T IUEE 4TV,
AT E T IUICATINS 2 2 &2 & ) —F_IIC T L
FriD BH % ZER T 5 Z £ TE 72,

(2) MRERE

BREEIZ, A2 935 (20 3) TXEH#FET
AT AR ORI R Ag 2 FEA & L 72,

FHINE . = KOCHEAMEEE I 2 T 5 P — I N AT —
YarEHACWTERL VATV, E5—7 0B L UHBKRSE
DIREFHNE, BES— (T iﬂ@n‘%ﬁ) w BAPALIC R E
L. 7= 7N 2% —% A4 L UNMIT— S nr—ic &k
HE§ 2 E@hRHN 2 R L 72,

TA
6P

ET—TJIVER 27000

HANTREDD
(BAEPD)
16150

BITETILER

‘E iR No. 15



- A HORIE

S — A EE | REESEAL
=T + 9mm [ v R
Al A7 T +16mm "
HRIAT 2> —44mm rp R SR
EMEI, Y EREHS THEE L T b 8 -
PREESE D HGEM L D) NS L TR E B L oBig ok

BIERIfERZ 5,

F 7o, BRI~ B W RIS
EBNHEE L TB Y, RRIERICOEEE T L) L
RDEFNT S N - 72,

ZIWATF— 3 VEREBERR

BE&E-17T L R7FL5BRALFHAEERA

K B IR ATS — ARE RN e

6. HEH &

kMR ARG % S 7z B~ 4G 0— M3, PR
5H1HICH®BA®EZ £ L7z,

AT TR L Cid, BT R & DA 4 RN
$I$%%%ﬁf\%é_mﬁ%pzbnt_tilﬁ
2D o 2 HIT (20 1) ~ (2D 6) THEDEKRDE
T TH S EBNFET,

Rz, THROFHBN LT nADGERE L) £ L
. ABORAED B\, ML EZ B L ToO%Ek
THEO—PLIUSFENTH ) £§,

BIC, ATHEOHE - 8F - _kich o) THRiEE
T 72, AN EEG AFS =SRR8 Lo4nT
BEBEIFTOEEE, 25 TSt & JVE MR L 72K ER
T3 (Bk). HARSKIETIE (k) oBfR&ALIc, %
BHED L TESHILEBL LTFET,

<SEXBD

1) SREMHRAFGEOHAM AN U ELEAAAE

1999.11.1 A

45



Jj{{=} ﬁ

ZEFIVIBBEEDRFE(LE—ITrAIL—)

Introduction of the Safety-Thru

H &R Kk = I* B M 2 BE*
Daizaburou MEGURO  Yukihiko ADACHI

Summary

Introduced here is a new, intermediate, main-rope supporting device. Fixing this device to supports allow
a worker to walk past a support without re-hooking the rope tied to one’s safety belt at the support. Until
now, this re-hooking has been unavoidable because a main rope is generally hitched to supports. This device
is called “Safety-Thru”, a name given by its developers.

After confirming the feasibility of the Safety-Thru by trial manufacture of the prototype, we successively
improved the prototype into one that fulfilled its desired functions. This paper compares the prototype with
the latest version and gives its history, including its practical use. The Safety-Thru has been patented as

a “metallic main-rope supporting device”.
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A Study on the Creation of a Practical Database
for Technological Information

S M < B S - v & B |
Yuzo TOBA Kazuhiro TAKEMURA

Summary

Because advances in personal computer software has made it easy to create large databases, our company,
like others, is building a technical database to help cope with rapid technological innovation. To create a
database that improves the technical capacity of the company, each user of the database should understand
the importance of sharing information with others. The combined use of fixed and free keywords promotes
rapid retrieval of information from the database. Both the establishment of keywords and input of data
demand that input rules are followed, and keywords and information are kept as concise as possible. This
makes input easier and minimizes demands on the memory capacity of the hardware. This system automati-
cally accumulates data during daily work and is ideal for the continual input of data.
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Rapid Completion of a Bridge during the Dry Season
(Construction of the Marukobashi Bridge)

B m — M* & o JE R B o F HEr
Kazutake KUNIKYO  Junsaku ANNAKA Nobuo ETCHU

Summary

Because of the need to do various types of work simultaneously on the Marukobashi Bridge, our work
schedule presented many challenges. This was foreseen during planning of the construction because
circumstances surrounding the construction site precluded the use of large block erection of the bridge. As
a result, a method was chosen in which two arch bridges are erected at almost the same time. This paper
describes how the rapid completion of the bridge during a dry season was done using a bent-erection system
that included a scaffold board and a crawler crane.

X—7— o EBAMIGT, A

1. FAHLE 2, BRAET
BUAE, HOAD & NS & 0 RS OREBEMFEDT AIGORER— X 2R — 1 127RT, BRBEEIUTD
TN TW5, HFHEIZ, FIEEED %R A7 EBNTH B,
BL. WMT7T—FFELar 7)) — T —FtErERT 5% i Ao —EHT 2.8
LWIBRTH 72, FifGlE. ZOHEBA A —2 2K L 52 [ 2@103.0m
DO, AT BZGEFEBEICHIGTE 5 L) FHEE 17z, Mg H CEMIEE  25.0m (M 0 17.0m, #aH
A, ATRHAEBEMBEED ) B, TiKEE L 2@4.0m)
O —-LHitE 2 AT 5 TG 72 A - SRR FAHERIFE © 19.5m
H GRS BBBEHEAT) 2B W T, EICHSGMTIC 7—454Z :17.0m
B4 2NE* R 5, 8 029993t (23#4))
MELICERL COELRIKIEMEZ. ToeB) TH-
s

SANNOTHETH ), EAMIKT % 5,
(BRI © 11/ 1 ~5/310 7 » H)

- BHEHEATOKE L TH B, (ZER)

- O AL TARE & B TR % B,

- T—F MO T KFEHEH BB EETH 5. (L
THEMAIND,)

- ESLI B E RO 2o KR - KB IZTAT T
Hb,

TIPS 2B, R— b D Bhsh ) BEELIEE
2%\,

I L) HRIT CREICTRTBROF R E1T- 72, BRE- 1 AF@E2R

* IR ER T (BR) R H A SR SRS S G T IR 5
** Pl AR T LR R

60 BB No. 15



£- 1 EEIEXR

AFEFTEE - RRTISTRE
TR10%F TR LE
T = #& 3l 108 118 127 18 2R 3R 48 58 68 78 # =
10 20 311 10 20 30 10 20 31 10 20 3 10 20 2 10 20 31 lq 2030 lq EQ 31 lq 20 3 10 2q 3]
x # I — I i o n ‘ ‘ ‘
i ol CAREBEET T T o T [ ABmBREE
(N N BREARAL L L L - | chnBams
P-ruTREERT | TRl e iy 1 o, g PEERERTOIER wuyo.oms |
: T T T mEn L T FEEL - RE
Bl<vig@I| | | wsedmAY | e300 sdeem
Lirex| | | | pmmewmrs) ) ]
= N T T T T T ! JU-JRERT PV Py TUN T
;5@$%£ P P P i ' 5:7uzﬁﬂﬁ zéﬁmﬁi——ga
_ o 1 T mEn T sl mE | :
Blxy @@ | | RaRGDEL WD | gl RN
LI E'a | L B wAlG =ar-7r |
U - e o ‘ i | JU-vREEL | U MERE
| HEEHRET B P P P LU -vmskE g*ﬁx‘ﬁﬁﬂé\gﬁi P
%A BERREEREE R R s
SEAHEE ‘ e ‘ —— N
il @
R R % T L
‘ 206000 ——— 8700
103000 103000 75500
AK D BiE 2 4600 | 4B00
5 K |
|
= :
WN% A4 |
—
|
< S T
—————
Jl.
1L
1 p 88 =
I 1 | 1 [a— \0
D'C)
KT 2 o O
— ™
| oy OO
—
= g
\\\ T % P1 ! \ .................... $
Ji
B-1 #R—HE
3. % - FKEOKEEIZ, 1~ 2m&ik,
) -W%MSmLﬁ@ CHE, THRBNCARES B B 7edk
- B ORUATIE 70 o N R— b ORATO 4,
(1) Tikgen ZE o T AT
A 1BARYEIZZEREB) CTHRAPTH 5,
WL HEEZEET HICH2) BRI, LT & - BERPCH b~ DHM D3 ) AFLEATTHE,
BYThotz, - B2 BEEMIL W,

—{BKIIC B 3 BT COLFEO%E) 61



< DI 5 301 s PO e L

< N NADHLT O HE ARG DT 2 B 5
Dbk ZBIbORIWT T2 & b @m%w P g
M2 TN bk ol, £2 T, EYEQ ST

BEHED 5D L) I m%&%7v—/m$ﬁ HRAL

R Hg & LT m“ﬂnmkﬁm VA Gl A B
ToZrr L7, F72, FRDLFZ, MRS~
yb%%ﬁmzf?i:té:Lto%h@i0‘1§ﬁ%ﬁﬂ\t
7a—S7b—>r Xy} THIC L 2RTHREOMT.NE
T WET 5,

(2) WITE4E

1) AEAG AL T
F- B B
FERE C BUERE H400X12.5m 1614
FHM7 D HIE2.0mX 5 347 X 120m
Himl.2mX 9 FEMT X 40m
iR 2080m?
KA E © 2000t (H#HL350t 3 T)

BE M OMIL TiZ, 150t/ Y Zue—F 71— 24
IZTAT- 72, F72, HEBEMOITRRIZ. N T ey e—
T7A—F =Yz FERUHL . BEEMCONT
R - FE 0 CHRRIC B L 2 2 LT ISR T, (EE—
2, 3)

-PREZ13mE L. ALETHHT 2 /AkN300tm Y

7u—2 7L —r 2R L T LBE LA OIMIgA
DR X L 72, (2 SRR ICHTARRR 2 ks> B 72
)

- THIRMED 720 7. IR 5 A & 1) fET L rpake
THE&E L7z,

- BUEBEER O L P — I TG R Lo T2t
FaTREZe R Y M A L 2R ~GEHE S 2
2k aizs

- MAT BB KB BB kD728, vt 7uT 78

—%FEL 2,
xX-2 IEIBHBIERE
BIAR HE - A i &
EBRMITRR 6~104&,H s0—5 | B4
EERT ey |#%f,2.58 IHHOEINE T

2) ~ b gL

F- B B
OB BUERE H350Xx13.5m 1284
TEEHMT  MTEl.6m 2FEHT X 64m X 4 3k
K500/ b FAE4Am~11m 323k
S - 1300t (HEHBL250t & Ts)

N b RO AL TR, MR B i BE L
ARG R XD 150tM 0 25,300t 150 70—
7 7V — I TRRAG A & [RIRE, BUIEBERR O M T,
EEHTOTEM, N> b 3IfEENEXAT- 72N> bk
iz DT, R - M CRUC B L 2 % L
Tierd, (EE—4, 5)

: I%L;*E%S@E%H#bj%ﬁr%iﬁ L. £ Lkic~<> %
HARET MG L L, ERLZPUEH 928
LT & 5726, MEBEDNLE » Gkt & &b
H7z)

PR A E 2 L N b KA ST B RS & A
~HERENTE BREE S L7,

- LMD, ~> PR WRELRY) v — Fic
AL, BRI AR 5 kR L o 7,

T HAR

BEE-2 BEHRHE EEMoITH

62

BFE-3 25 THEMHnER

EHLEH No. 15



Ny b3 AER
206000 ~§i£?—EL

<y bRk 4 ‘ P
] \
ATIBIRIE .
e
puies L 0
evewal (1 MR ININ
9500] 13000

X- 2 *%*% « X |‘§rll‘1ﬁ'—'ﬂ’i

- WUEREES O 7 KMo EE (BE 7 v — F PSS 12T BRI D B 726>, Kk - X bR OMSL T & PAT
FIRIEEAHT B L 720 (ARG A, Wi L TN )50 — FIc TR - B A 247 - 72, (BREk
D BRI A, 15RO THE TH - 72,) FEROBERY LRI B L. BRI RS ITo

7zo B—13)

*£-3 FIBEIFEBIEE? i . o .
wAE )T L CO, BT SEyt H B i e

BIRE | HE-AH w %

AR 158 S EHEAEC LR B B :22~42mm

EHIRR 58 RHWHE LR BHIER [ 505.2m (RE)

T—F ) TR - BIAESETICOWTT, FRCREEL
3) T—F Y THMLT - BT HEUTIRT, (BE—6, 1)

LA - BRI OB TR, EEERTRIB3E D BL & %
AT Ffi - 500/~ k b728, IS T TR 21T - 72,
KAEHE [ 450t CRBBEBEOBORSGZ, BURELLZ L HE

T —F R s Eo M L ) 7 = 7 KE TN B Mot —2%d6 65 Lo 7z,

BEE-4 N b TEHORK

63

RN BT B BB CLTHEO4R)



R

A ——
REUBE -
&
e l0266 el
/ B~
—— 17 ] FT Ry EE/N0T
S : whee [ o
S S e
> NI R NBREE
> Tl
43775 J 2720|2720[(2720
X—-4 7—FY 7THHAILERE
R-4 ERTIEEITRMS3 £-5 HERF v PEEES
BIAR HE-BH fis & m B MERE R URRAR
RIG R 470y s /208 HEK2754m 2R X2E 11.99mx3.2m
(B#%,P2,G2l) BN —F 1 — % = |.6m=0.3m
RAEWE 165t
S ST - . & B E 35.7t
BRI & BEMONGEEE NS T B o, AL
s 4 7ey 7 (R—4) #MALTTHEEL, %
T, 7oy 71287 LR 2, (B %
HTBTH#HR L., BHEE2IT-72,) KER [ 65t), MY — F COBIEEREL ARk T
4) M N EK DERRICHER T > VX EMRHLZ, B, BEEOA

T —F M DS BB R L TR 2 L T B 728 (I NEBDOHENT T % E L2, (BEE—8, 9)

13359 900
|
i
5E |
W=65/0t 4% // } \\
~ \ ~
< L b
@ / \ @©
= / \ =
o ===
_— ; i -
A A EEEG)
s § i}
Vb BE¥+ UV

-5 EMEETE

64 ETHLBHE No. 15



—F ) THHEILIRR

5) MIZREEL
MIZRER (L. FHRAT - FEE AL T —F ) 7 DNET300tm D |

150tmN) 7a—2 7v—%2 GHHE LIERIT- 72, i
EBIZOWTHICREL A2 UTicrRd, (BE—
10~12)

Fl T2 5%

- THIRIME D 726>, WIS 8 & K rp gz e - T3
L., HRTHAEE L7,

SR T S LIAAR E T B 726, BANHTERIC 10
mmoD27 )T 7 AEETI,

- WEN A A 2y b oYy 7 LT,

T—F ) THE

- ERERRRAIL . T —F ol Bl 26 H B
e, Wil S mE L2 AL 72,

BEXE -8 H5RERIKR |

L7 bz, AT EmIC
10mmoO> 7 )7 7> A%kl 7z,
Y2 THI AR D AR A %47 - 72,

- ZHHRTHE E LA

*£-6 IEIEHIEHEL

BIAR HE-BH 1% z
R - FRAE 25H 2 &EH
7—F - EEM I5H 2 &EH

RSB

F72. FKDOBEEIZ, X Mk BEZT EMKL. X
BT 2ES D2 bAIC L D BE R R
L7z#, WK BEEZ SiIck 258 oB#ar & LAT-
i

65



300tGC

w0 @\@@@ @@@GYEU@XD%@’@\@%@@

FTTTT] T
® &

300tCC

Al P1 P2

H-6 ZERIEFR

rEEE A 7 A

e 75 A

BEE-10 #BNTozER FAsH) B—7 ZJLZAEEAMERKE

BEE-12 MEZRLeS

BEE-|| 7—F)70%EH%

66 ETHIECH No. 15



BHE—-I13 ~r hRFE BEROGIHE BBLELY)

6) G -~ b AL
A § T DR ERA % S5 SHALL 2ol 4L
e bhhotz, ZDD, KIZTRELRY) 79y 7
TATV, Mg — FICHEBE L MES LT 5 & ) Bz,
TR R O E L 2 %207 d, (BEE—13,14)
~ bk
FRAR T %
ER RS RIS LD GAA M — B A
THL B RCHBEEHEL 7L — 2 8##L.
& RIS D A A
- G 1Ml 3k 2 520 T 72 MBI BRI
AHEE) LS B GAA 72,
HBEMOBLE 245 L S5l EHIT A L ) FHEIL 72,
CEHEfIE % b L 72)

S RRBERLIR. 29I, MR IAA TS,
AT ]
PRAR TS

S 0 s A @ i 5

T CHEE2 GO 7V — 2 B L. Hke Sl
FEIC M 2 T2 AR L 72,

- SO EEBIE. TRT O EMO T CUIRL.
O EME L T ey 7 THREL 72,

x-7 FEIEHBIEES

BEE - 14 BERHERE

EFR AR T

HBEERDLEHRIE, IS TSE T 345 8% - <> +
FAOWARIC SZBEA D B = & TR 8D 5. ok
WML TEB/ELNAT) 2 & & Lz, N> btk
WICHH L7z 7V — S RIcEM2AL. 775 —
7V — I THREEAT - 72, HFREIUE & ik LS
& B oG FIC PR R Bl L. S EURE & BT AT
572, (BEE—15)

7

S

BEE-I15 H$EISOFEX

x—8 TETEHWIERKSG

BIAS HE - B# g & BLIAR HE- A% o
X pHBIIR & 5~84,H BEL Y IEB TSk 754y BT I B | BORBI%Y
BABME IR & 14~204 /B BEELYIEHY fEHTERAT .58 (100m)

—EARINC BT 5 BT CILFAEOAER)

67



4, HeH e

ZZICHEE L CE AN TR HE. 1 KNI
T2 2 TS 5 n & v ) DD FRETH -
720 BRI b —FEERF I HDH T 4 ML 72
FOATHICEI VBT L 2. KB EE I ZELH D,
BEAG Bt S DA b K% b DO LETH - 72, Bk
T M8 E ). warle L CE LM% WATIEE TS
5T Ic B W CHE S Nz, £ THEE R L
— Rz ied 720>, FHmIERS > SBIGHT2 & B LT

HEZNNESRE

77 E7ERFA

PR ERREGR (R ELE - AR - I N AR
P - WE A S) I EMEE S W IEIC
HATZZ EDIEHICKRE Do EBbILE, W2y
575 12 #A e — F (#95000m?) A% K FERR T E 728, %
NCHRENI R B, k) b Tchigd &
C NIRRT ST T2, ATHEORNE - fiTic
W72 ) BB IR TE 72 HORER S R . [R5
T ORI I 2o BRRIC R G L. # k2
50 CREGEALH L BT FE T

1999.11.1 =#zfF

KT b IUN BB BOEM # FIHT 2 A0 A > F—F x> vk, KEMFI CTH 2, &b F TRl EEE
BRI TE 72 0 EE % 8T 5 2O DOITES — XY B O@RNOFHEA A > §—F = > 2 & TOZGBEKAHMET 5

NZh» -7z,

TR |3 R T T 2 i PRl ~ K SERFPE I (L6 . 3km) D KFERF I CISiEv & 2 AICAL#E S 5o “FHl14 3
HBLBIC I &b T 7o Rk E 72 D B HokH, TE@D el l. HIE TOT 7 2 AN AL — 2% -
7ro 2RI RSENF T Clo R L. ook - KEPRE - KBk - PG T > 7R S L D AN o 72,

BiR%E

(KE)

— R ELE 1AL, AR & BEPI 2 45 S ROERE Th ) L AR P B R O ENE 18 5§ 5 B AR T
LhN . BUKIE, OBEOMICHE, MR OB RET SRIC L) L, REAS 5203, B

BB & R 5 BIcFhE S L E L7z,

WERAGIE. [F 54 S ZDIER RSB 2 BEINIC 4D 28EM T 7 2B TH ). ETR2E2 6| 7,
ZOMEIE., ERERGEATRS MEREBEEEALICICT 722 L TE ), EHE~0@) - ZOE TR
LT, gh—ALPr—iavEr7HBELTRRBLTE), ALZo—HziE->TEN 7.

RH 1518
THILER A RIEOR 1 B3, B — X0 Ciliki& ClRb ) THIS Rl ) OB IIE23S (O
ARG 2B CHSICE, ), Hl 1 C (KAFI C LA CoR) DF#bRKIC & 2 WIE235 DRI
WEHE X AR T,
w3 9 fEFE LT B M (HUMSHPRIRSRHTES) . BI04 IC T ) R (HALR C 8Kk HitE) DRt 2l THIcHbH
Nl
1 %2 B AR SR L104E B I YRR BB L . & 2230 T C I3 P14 EEICHTRB R L £ L 72,

68

(1 H)

()

E I No. 15



BRZABOEERIE

Manufacture of the Main Tower of the Kwang-Ahn Grand Bridge

yaalll PE bR TR < S E A (N T U =
Hiroshi ISHIKAWA — Norio FURUICHI Masahiko ABE

Summary

Our company manufactured part of the main towers of the Kwang-Ahn Grand Bridge, a suspension
bridge in Korea. The octagonal section of the main tower had members that were manufactured after
determining where preheating was needed. This was done by testing the weldability of their grooves. This
paper describes special features in their manufacturing, such as the manufacturing method (including yard
welding) and the painting specifications.
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ST A ERESHDINNCEEB EEREHE\DER
Development of a New Stress-Transfer Mechanism and a New Design Method
for Joints in Hybrid Rigid-Frame Bridges

P M T W Ok I OMET s BBl AT
Toru SATO Isao SHIMIZU Hiroyuki TORIGOE
Summary

We propose a new stress-transfer mechanism and a new design method for joints in hybrid rigid-frame
structures. The new method is an application of the reinforced-concrete-truss model; thus it differs from the
conventional design method. This allows the design of reliable and economical joints in a hybrid rigid-frame

bridge and reduces bridge construction costs.
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Analysis of Stress on the Widening Section of a Steel Box Girder Bridge
(Yamadagawa Bridge)

o {5
Nobuya YAMAKOSHI  Noviaki ITO

w & X e
Daisuke YOSHIMOTO

W G O I

Summary

The Yamadagawa Bridge is a five-span, continuous box-girder bridge with a section widens. This
widening is achieved by attaching a branch girder with I-shaped section to the box girder. The I-girder has
priority over the box girder where they meet because the unilateral web of the box girder is fixed to
intermediate diaphragms. The amount of stress around the above place was determined by FEM analysis
because it was impractical to use plane grillage analysis in such a narrow area. The analysis showed that both
the lap of the intervening web of the box girder over the I-girder and the rigidity of the intermediate
diaphragms at both ends of the intervening web affected the stress at the crossing section. This information
influenced subsequent changes in the bridge structure as specified by the master plan and other plans that

followed.
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Changes in Yard and In Situ Welding Technology Applied to Steel Bridges
by Miyaji Iron Works (Part 1)

o

[;% 71“& *1
Takao NARUMIYA
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Takanori MURAKAMI — Katsutoshi NANIWA

Summary

Until recently, the technology of yard and in situ welding on steel bridges (hereinafter field welding) has
mostly been applied to the steel plate decks to improve the durability of the pavement, to the steel piers
(designed primarily to fit the landscape), and to the full-section butt welding of their main girders. However,
this technology is increasingly being considered to reduce the total construction cost of these bridges.

Since the mid-1960’s, our company has studied applications of field welding technology to joints in the
steel plate decks, steel piers, and the main girders to improve welding quality, shorten the welding process,
reduce welding costs, and establish measures against welding shrinkage and distortion. Because of this long
history, extensive technical knowledge and field welding know-how have accumulated, and many problems
have been solved. We summarize our experience with field welding technologies over the last 30 years to
serve not only as a reference, but also as a stepping-stone for future development in field welding technol-

ogy.
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