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History and Related Technology of Long-Span Bridges Construction by
Miyaji Iron Works

N FF X H M 2

Takashi YASUMOTO  Hirvovuki KURITA

Summary

7N

i

If a list of the world’s longest-span bridge-was drawn up, many near the top would be in Japan. Miyaji Iron

Works has built up an impressive record in constructing numerous large bridges in this country. This paper reviews
this record, commenting on the circumstances at the time of construction, structural characteristics, materials

I

Matsuo SUZUKI

used and other issues.
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Summary

Yokohama will soon have another long bridge : the Tsurumikoro Bridge (tentative name) linking Daikoku Pier
and Ogishima Island, both of which are along the Tokyo Bay Circular Road.

Together with the Yokohama Bay Bridge which isalready in use, the Tsurumikoro Bridge is expected to become
a new symbol of Yokohama. In addition to the landscape engineering designed to make its appearance worthy
of its status as a symbol, the latest bridge construction techniques are being applied to its structure with respect
to such aspects as earthquake-resistant design, wind-resistant design and main tower joining. This paper

summarizes the design and construction of this bridge.
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Shop Fabrication of Tsurumikoro Bridge (tentative name)

N % 3K

™

Hideo KAWANA

Summary

The Tsurumikoro Bridge will be a major bridge, as is the completed Yokohama Bay Bridge which it will be
built next to, along the Bayshore Exprssway.

The Tsurumikoro Bridge will be a cable-stayed bridge with single plane cables. When designing the bridge the
surrounding landscape was taken into account, as was the likelihood that a national highway will be built in
parallel with the bridge in the future. The bridge’s structure is exceptionally distinctive in that ita main tower
and main girder are unique shapes, and the base of the main tower is a hybrid structure of steel and reinforced
concrete for earthquake resistance and wind resistance. These characteristics meant that distinctive

manufacturing methods and unprecedented quality control had to be employed in building the bridge.
This paper summarizes matters handled with extraodinary care during shop assembly.
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Design and Construction of Nielsen System Bridge with Curved-
Member Cross Section (Tatsumi-Shimbashi Bridge)

(I
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Al R
Kyosuke HIZAWA

Nobuo ETCHU

Summary

The Tatsumi-Shimbashi Bridge is a Nielsen system bridge of basket handle type. The overall landscape of the
site was taken into consideration when the bridge was designed, and one result is that it has the most complicated
structure of any bridge of its type. Total cross section welded joints were used for the bridge’s arch ribs.

This paper describes the basic concept of designing while considering the overall landscape, and outlines the
construction work and the method of inspecting the field-welded joints.
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Manufacturing Members of Nielsen System Bridge with Curved
Member Cross Section (Tatsumi-Shimbashi Bridge)

A I SN S I N a1 [
Tukao NARUMIYA Suehiko SA WA Touichi MORISHITA — Tukashi HIKIMA
Summary

The Tatsumi-Shimbashi Bridge is a Nielsen system bridge of basket handle type. Remarkable characteristics
of its members are : the section of the arch rib is rhomboid ; the upper flange is curved and in torsion toward the
bridge axis ; only field welded joints were used on the exposed portion of the arch rib ; and field welded joints
were used on the outside web of the stiffening girder and the lower flange.

Pilot members were produced experimentally for this bridge and the results of tests on the pilot members were
reflected in the construction of the actual bridge.

This paper reports on the manufacturing and assembly methods, with pilot member, of the right and left
members of the arch crown, and also tests of field welding.

%)[ ¥ hE L /)JF iy :%}(H W AR 3 [)’M k7

1. FAHNE
3RICHIHIF I T L LB X 20 ) | KEEHEFE D #EL wﬁ%ﬁi

IREHHG X TG R . o LT s > kb, FZT, Xfay ]‘E?ISHE’.%M’FL\ gk, B
RUGE LTI > F=e—7 b BlE RO A7 > b EFIESEHomad L, BIEIC I w5 2 L e L7,
N RN IATD=— )Lt u—tiETH ) | st A TIZ (2 b zz-wmm-:c: & o TS L BE
OB TEEEE & 44k M TR L7208 Th B, FORREB L URES 2P LICHIET 5,

4G O WU O AR EoFE#IE F) 7 F 723

47 T 5584 O w7 27 % [ 1 1f0 A D 72 S FRF AR A

—F1 7 S VTH 48 358 v s
W THhEIEBLIUOT—F) 7S TS, L R 2 2. 7—F ) THBMOEKE LU RBBEMFORET

LMWArIZ & TCiHETH D ETH D, o, 7T—7)7 R EHGOFEX . MRS L oW "Rk & i
DSERIRICHG ENERZEfl 2 ARG Bz a7 P 2 L T, WicmLzehs, M= 11T —F) 7777 Hadh
TEBH., 77> volkizimifti i Ttws, #t- T, Wi X % 59,

T—F ) 7 OBWEEM (3 AGE A L FEEhE A s

(AR 3
IS 2 !
o
E
I\ S '
O | S & °é
7 AT g ”
. ‘ . i i > _ B § x
L & .
Be)
/
T RS /
- (LR £348 /
1R /
3503 ' l
|
-1 7—F) T > HoOKmE
P AR VR PR * k% %k THT ",';21-1 AR pE TR R
* k T Ty W T R A k ok ok ok FIRTASER A B Ak A — AR R AR



T—F ) 7EM DT 7L EREHCEREICR L T20° D
M—F¥mtlich), 7=7RRIEI—ET. L77>213
b e s L Clim bic Y . & o s iGE
MIC¥L TR=8 m~ocoF THZ & ZELT 2, ->TT
—F ) TEMOWN T =T DORENE EHELL T
Wik, TZTET77nuTHEL R LELL
T7 72 RN T EHEL TR E 2 5,

T —F ) 7 W B E BT R T 5 o 4t
TIT7BLUOT 770, BLUHKRIROBS GHEkT
OALEI: TG E A MOB— 9I1CRL 72, RIFERER
Mok E < EURH T ORBER DD,
> RFER—v, BEE OSSN W E BRI ST
A HAT)IZ e Lz, (- THEBREBIISESELA
EEAATHERB L) ZIHIETE 5 HEhEREDE
AL,

3. Z—=F N T4 0y b A AR—DBUE

HIE L 72 & D ICARGD T —F 1) 7HEH 3. O TRER
L2 & WL IR TH) . E77 2RI
DA T HEHNT ORI &0 AR & S8 B Ik
HREDBZE, T—F )T B L OHIMIKNT T 558 0—E8H
BUGHHTH ) BEBEIHIC L 5 X v o — ) S
WEHICE ) MIET 200 EELRETH -2, % 2T,
IS DRBEORG X BRTOBE LS L R B EoRE
MO & ZDOMIEEAT ) 72, b EFEZKO K E »
T—F 777 8D ay b XoRx—RBYEL, i@
TEMMEER L2 AT ST, KR 3 T Hiti T
TE. EHGE R & B8 E & CEENE DR 1T -

72,
T—FN 7548y b A S—DBETa—F 5+ — b
EAREMEE LR E S ER— 2127 72,

— ARG DM TN N THEL TEB L UBE S
o o1 [ N

(1) Z=FUTLEZ75>0 3 RTHIFIIE

ARG MEAgC 2> 74 X1 /5.5 (74 X22m)
DRI % L D7z T—F ) 7EA 2 AEE S 11
M+ L6, o L7 7> I3 EEEA G LMD
DT, . E7 72 I3 THOREN K 3 KTl %
ToTEBLZEDRETH- T2,

ATy P ARG T—F )T 7T EHEME T
DFEBIZKOBGEEE V) BHIYL B Y | Ad7 2 5 8EL

60

HEOEY /7Z ,

€ 3 @ 0)

|
wat| |y1v| |mu7| [Foseo [msw
Dt 754 9x7

®-2.1 9xF, 725>
DER ) G

OBMAIIIL TREE — Nt
LI

Ovx7, 75 ofIEREIE
MR Y 8 (H-2.1)

‘k OF4 75 LR EME
I EHART BN C L —HEIHE

» @ O
— - ~4{¢ g9 i OB AHFEHFORMENT
Q o it ) T3 RIS IAHR
L BHKLL (M22) A
3
e ———ﬂﬂ%& f m T X, I TR TI3FES
1 XS,

D 1= HIIGIEE TOME &
2 O7=FV7L7502D3K
THFITIIE 2 BN K AT
s - an ATULBIRET L 1,

&L T26.5¢,
075 M) JIXAEm S A

TN (E*ﬁmliz—ii)
AP LYY O3RTHIFMILI-7 7>
N [ENRLBEL O,
i 075>, 9TTNRLOHE
ER 7L 2EE,

O75SnR2NEI1Y 75
LRRIZADE T, KRG
HBE L h S HL,

O EFIIBHOBOEED
BYHEDLIBET S

Lo

(H-2.2)
OE75  SRERE. %41
(BA%HnT)

®-2.2 7—F) 7HHD
BoBRMEY

-2 7—F)T70RE7O—Fr— L BES

Tw3, E77> 203 Ry 2 EZirodiF k4
ORI 2 ER L BT 24T &, HHiFRE
B b lzdBReMiTmMIEE %5, -, i
FAETHRALLY S, Mmoo 7L 21 K &5
A A 0 2 KT OMA LIS L 2ilHE 7 v 2T
INTE: & . MBS IE DG T 3 Kot iF T 2 FifH
ATV, MSIHEE S L O EoRIES 2 L 2 oxf
J& & BET L 72,

XAy b A= 28 M) B 1ERIE 1 KR

B No.10



(7—FMili 74 X)L Tuo—ZHIEETKY) 2207,
2k (W74 X)) 27 v 2y 3 5 458 (3K
7V 2T ERT) &L, o 1EMIE 7 T 2z
1RMTF 2 o — 2RI TR YD 2o, 2 Kl %
WL AT s OnEEIEFHE &M 2) 1I2& D115
72, R=3icHiiFmTr#go 74 X LT, 770K
S W ) e G A R T,

1) 3:kuc7 v Z2HhiFE:

fEdh I3 2 A 7 T A0 TS AT, fEEhE A )y
M5 {Hfr (6@270) # MiiF (s L ovihly 7 4 X BT
e L7z, 1R, f&hsm (7—FWim > A4 X)
L. v—THIEEIC I D BET A4 XIS TR %
fFir, K7V 22 TR B 7 4 ZiF#17- 72,
T A ZmDOFHIE TN EL 54 Y7 7 44608 TIT

/)7:0
2) NS IR R
Az . P A BT B L OGS oo X > X

— 74 ZHu—ZMF QL FEEETH 5 A, Wik H i
ARG IEIC £ ) | AN & 2 MR A ATV ey S il
AT 72, MEEIEIC X W0 7 A4 2wl 12T EGEHE
STV Z ST 2 AT E A, M )
AT E . BEINES IE TOMESLETH - 72, T
KIZOQH 7L 2 F LV w s ThH - 72,

(2) 7—F") 7WMOMIL - FHE

T77>2 e 7ICEY) A CHE) 7T oD
HBLOVFH74 X2 7v 2 FTHTTEE, %L
ML AAT - 72, 2SI VHLNL - IBHER SE T 1R, #iE) 7
LA ERE 7TV ATHIEL, TR T77>2
ISANDT —F 74 ZIZEM % H v THEREL | LEIZIE
U TIBIEL 72,

HINZIE T RED TN TIT - 72,

@ EVMEL., T77> 82N 2ENMILZTE
lEkE L, LIk X ORIk LS
AX 77 L2ETAAL,

@ TITORILCIAREITN, TZTORTALE
itz BICT 79270 (B—2.2)
D) B LU s SITEEL,

® aDFHIIET %, T&H 3 KCFMITL 72 E7
SLUhkDPAET, TITRUITAXNT T LEDE
BEERHRL7Z, FLOBBO® 54603 S
FETHIE#IT- 72, 177 > 2 Db 3w IARMER L
TOIED IR HRIT I T L 7248 ) 7 % AT i 4%

A W 1 A D = — Lk 4G (R BTG ) o SR

TRy, BE, 79>vbdas, E79y
PEIITBIVITAXN T I LELNEERIHDL
O, HHREFEEHWY &AL LT BLOm
BIGIEIC L 2 RIS 2 T W S TR AT 72,
FoOWMFIMIT AT L7707 7 %2035
A X7 7 LHEDIIR— B S I EEG IE 3 0 5 A B AT
THh -7z,

@ HEET R, WEMEEKOBIEE L7720
B 2 AT 20 B E ST oI LA 175 72,
® L77>ro3XRTliiFhEoRHZ B L UL
DMDOBEMOME D) B LUK, & S5ICBFEODORE
Wil S 2 HayE LT, »Sfay P XN —%if
L, M bR20m E THY B M AH L L0

Beii-o72,

‘ oL 7 —FREZAXE

oc - BTERZKZ A X&

(a) k75 cn7—F54 XBER

iz & CO | KCI | KC2 | KC3 | KC4 | KC5 | CO

B4 B fi 0 28 71 98 7 28 0

% | 0 | 3l 74 | 105 | 75 | 30 | 0
@ B B E & 0 20 65 | 108 | 60 25 0

(b) £E7Z > CHERRK 1 XBES

1Ific BE LO | KLI | KL2 | KL3 | KL4 | KL5 | LO

B4 B f# 0 55 56 65 56 55 0

®7 L = & 0 60 64 69 60 60 0
* 0 50 55 60 50 43 0

Q-3 BT EDBERER

4. 7-F) 70LBEBSEE L REERBTHRER
ARG AL . SBOLH 60 3 2T 2o
WA 50k 7 — 5 ) 7 S ) BB A IS S HT B
S AR L 72, ZALL D& WmB L 4 T
b DA L LB TH B .

61



SWRRIB AR O M )7 & APk T SV O fERE & 47
Iz, s a ey b A N—F B R EW T4
LY EWHBGEROMB TRABREZ T2, »Sf o |} x
PRI OMMEBOMEEZ RN ICL., M) THE
FrEDH T RV Mo &) il L 72 Wi B sk T 2
ERCL 72,

R—4 254y b A2 N—%FHL 72 EWET —F
\) 7 W B B AR AR O X 2o L 72, R—
S5I2T7—F ) TiEmM I oo, BELE. v o3
> E— A B L KT OB RSE S Bk T 5 o0 2 &
L7z, o, BEAEBIEEEELZR—1, 212
~L7z,

3005

2879

4

X

5965 ~ 5894 [

X-4  2EERS EEE T HEREDBEER

X-5 2WERS SEIBOMER K

62

G WA AR T O IE MU A X BUL A ISR T E
B R il & W C e RMA 2 1T- 72, BBl
FWARGRBR O M OV TIZHRIE T 27, HE iR
JIS 73060 Ly ~L 2 fh LI b % A8% & L 72, Wi i
Ptk TR 1 A Th - 72,

ST A BN 4 O S BRIK D I B R S G B, SRR O
24, ¥ v 2N B L AR AN % & E
L 72,

1) Wi EEEIC B0 2 R sl

RS 7 & FAECO, FIEhGE 2 A RIS AT
L7 HRFORENGE E T LT DEREICL BT T Uik
FRENFEZ ) ZMEL, ZD®RT 77>, E775
> ¥ DNATERE 2 AT K AR T 00 1 128 S it % )
EL7Z, ZNHDWMERRER—6ICR L, 727D
AL 2 ~2.5mnfEfE T T 2 D DRI RIT T
I7HERICLBHENHE N L HEDHT3.5~4.0THY |
T7 7> 2 DEMNDFHCEE . 5mmFEE R E h - 72,

2) HHEIC LD EBRKRENZE(

S WA REE T 2 & o> CllAR R A8 Tm 12 %) L ik
At O RBIAR D20 4 P T—3.2m(2.5~3.5
mm) ThHotz, ZHTeMiiEEN 77 CilkFevx
THE TR B AL PHERE TH - 72,

xR-1 BEFES S UBREMR

B | A | BEAE (WRo— | BRAD s H R
WG | R85 | WFT—2 B x2) | BEBRER | )y v | nyx s

BERF

9 ox 7| EH CO 2 HHEEHE | PICOMAX-2 [SF-1(1.2¢) SB-41

TF29Y |2 iap) MA G HEAE OH-AUTO | DWA-50(1.2¢) SB-41

FTE | CO2kREAE

PICOMAX-2 | SF-I(1.2¢) SB-1

w

EF T

* | DA TTRABEE % 2 I MAG: (CO, 5 220% +ArH1 280%) DREH R)

%2 BERHR

_ BEAS | B K2 BEEE (D DEEH)
AERE HERE
(BE*) | IBF B | ®mi(A) | BE(V) | #E(CP)
viE | D 0) )
BES & _Lr‘l° SM490 ) D 170 D 26 I 6
110 *2| 16X16 200 30 1~9
i) | SM490 | 170 0) 0)
s B LLFtJ " 0) D 26 1 5
70 *2| 16X16 200 229 30 8~6
@ 140 .
-, | £@ 2| smagoy N O 15 |O 4
FT7502 |7 . 7| 180 ~
13 b 16X 16 25~26 7~18
210
@ 180
.| Tm 3 SM430Y - O 32 D 12
E75p o 5 | 200 ~
13" b 16X 16 32~35 15~20
250
VLI T B BVDREE 2 AEEEET
||0'A,f A’,' ‘1' j&,m’ AEE

EHLECER No.10



VITEEROT7 S S ORGER

o ®

VLT EEROT TS ONER

H-6 HBFEHFOREBDIINEE

FERGAL NS DT O 40 UK B (LGB fA & T, ks
MM RAKE Wiz HEBGH 2 K & L 72 i
FZAIERECRR L L WEFE 2, EFENHM kI &
Wrifids#eic £ 2 WG & L ¢, eMnnitkF12 34 >+
L) 2mmDfE L & AfLTz,

3) @eWniiEEIc £ 2 BiRo A &

AU BRIR D Wil i et o il n) GEYD ) B LR
i (% v >o3—) oV &gl 72, Fiis Lo
FTHA &L EERIRET /A 4 MBI S &
DIEEZNE L2, WLy, ZfbhiEE 1mPNTH
D, 7 ERE R A RIS T ) 2 ki kD el
BRI L 0D X v o N —FOLIIZFHIEIET 2
BN Lo T2,

4 ) EPEET O R Y A

WG ORI L 2 & | RO E DR
iz 77> 2 TW(K) /150, 727 Th(&3)/250TH
D, INEAMGICEHT 2L, 772 12m, 776
T b, s EEYL AN TIIBIGEERT LT
WIS HEETH Y | HERRT O oy i S 2 s o 8l
FOMEENE LS LICHEEL 72, WERRICL B
W22 AG Sl i3 & ORSEh i M i & L7 = 7
K 2mm, 77> U ki nmTH D) | FFEHO Vs
JETH -7z, B, MMVEZIEEM Kb g Tk & 7%
5 TV B H G T DN TIREBERTFORI%D 74 *
T7L0m2ICERL T, %) v— F: EIF%
DHBBEDKRTLRHI B DL D Tld L h - 72,

ZORREDMINEIE L S B L ERIE v e E

Z72,

i SRR Wi % 5D = — L2 S G (R EHrkE) o 85

5. FRMREIIRB & EB/~DRER

(1) 34y b AR —REBRORE~DRREIR

@@ 7T—F)T7TWHEKSERNTH) | BLALG D
PEMRTFBEINT7TI7o20854 X7 T70DT A
A R PRI TN 72 7o . A h Ty TR
DEFEB L) 7THEENEE, $727 778
{LHARDHL ) (T HEDEEE, ~fa .y b x>
AS— BRI T A0l L T E R 2 fld L
T4 T—=INDENEEEITH 12,

@ 77> ro3RliiyE 7V 2532 G IE
fERE AT R 2 e L . i F20mic i
D B, SEBERBR A IT o 2ot SIS
WTNDHETHREV LI EWTh Tz,

Ak L7z & 90 it RZio AT A Bl
W o ThbHH, MAKEIEITMAFRICES & 2
L% R HBEIC Y S ) T 5,
W N OEA T LML IC MBS IEIC £ 245+
(EIED LB TH ) | BWIICITZ 27V 2k 3
3RCHIF M T2 ERH L 72,

@ EMEHIZKD 726, WYIKTREC 7 F > 2 Dfii
B (Bteovl D)) B X oo = 7 Behn AT o i
DI &2 A7 MRS R )1 &SR o Bl o FE
Ol B L OKEREFHZ L & LT,

@ BGeWmEEy s 4> FROLE7 7> PR
(LI ESERE I LEIIE L T, MBGIEZ AT 72
D) (RA) 2ER L T2 k& LT,

® ARHLIL XA AT & SR D — R, T —F
)7 OEEMLB LT —F VT 777 ED

63



SEARARHLSZIC 200 ThT - 72, #llkG & 7—F 1) 7 L7
DAL FEEEHM 2 30 . Bfiiy =~ 3 v
—ra iV MAVEWKREZIT- 72, BRE—
VST —F 07777 > EDOISARBALALARIL % 7~
L7, ARGIE N2 oy FAOD = — )Lt a—fET
Hbd, KEGEOT—F ) 7ToOMfirELZEL), 772
ETITDUTAEIEL., L7 5y o—lh ik

6. HEHE

(2) RELWEEERETHBREROEB/ER~ORB

@ RERKIC L 2 SMEABERRIC LS L, 4EG LB RTH S, BB W TIRIS TOWRIZk %
] L 72 407 3 IR W TR A9 1 —RE 7 TA IR O & FEOT7—F ) 7 TinTEE, MAEF S DL o &
FEETIUTRWZ 0755k o 72, MMEIRTH WIPRZIZEMBETH 72, ZD2DH . 23 vy b EE
134> 2moocd ATRIEL 2, AAMEL T RIS 2 BET L . I S ¢ TS

@ HEMINT 5 & OHHRRRI S SRR 2 AT B Th -7z,

BLUBEBHRL SO 2T TH, T—FY AIGIET TICm LI N TE Y, Jﬁnﬁmﬁ$
TORBEAT . T—F ) 7I3BI A % NERBD 7 > Feo—7 &% 5T b, AEDRIC

L 72fuELic &) &R C28m (14 @2mm) ffity € :‘%ﬂﬁwﬁrﬂmﬁéwfféiLf&FHLfW\
wéfb%m%?—%U?ﬁLﬁ@Lf%&Té WLKD=ZAREIR . KRDEFEEIZ 2 & I BIFR &I

@ B HEIEE L) bRy 5 TIEXAT- 72 HEZEDFLCHELELET,
f‘m%mmciémﬁ&wmt 2 [alc
b)) Xy MRTHOY v v X7 #4TIZ L E 1994. 6 .25+

JSE7ERBA

BERRKE

ATHRIIHE RS - A, SEEEIK 2 i, SUEEUK H B HE 2 S B O IL 2 4 T L= KGN £
AR TH B,

LNT ARG E L TR E LT rzny, T TRFOREIC L 0 | IEHIB0EICFHEMG & L T L 2t s
BRI TET S TE Y L 1 H4005E 42 ) OAIN OALAT kﬂm%%i‘%/»(;itﬁ“é 9 5 R A IR 9EI2 200 m %%16)\

TR H AT B BIR2> 5290 +590+290m & v ) 2N ) (2  HEFRAY BB ORRG & %o 72,
RAFHEAGIZA L D &2 B5h°, ATHTIE, B a‘lﬁilﬁ]%%ﬁ &0 EEICBWTIRAEL REARE O R4

Bl ¢ A5z N M & L . I’HTL’JL"C%)GM;' WA T7 27 ) 7T AN EIHE > Tnb, &
PR FEME T — 7OV A ORI E T A 2 SIS & D | MRS ARG & EHT OGN AL 2 PRI L Tv5, 2o
’7—7"»’5:5"]@Lf:‘}‘ii'l’lilili]’/ii'/iiﬁ%zi)é’fﬁ'?“/l/ﬁ’“‘/f\“—:/7\'7*A (MCD) EMEATYSE, THHEHRALLEZ L
2E N BECBWTL, YIKRE 2 &0 5130 KT ORISR LDEZTIIE S bz,

BEERIC DWW UL, EIEHES, TR, TERKRFER2FCICL2Ak7 oy 745 % L, #v P 2ETEHTOKRT B
v 7B B BRI ST — 2L — 2 L B HMER T 72,

BEETIRFCICL 2 K70y ZHEDPHEATROME 22, EBOBSEETRESOR TIT) k&, W9
DM THo2 L HIcHwTw3,

B, PR FELY BRI THEW P ThHbH, HAHICEHR - G HEBOZRIGE L THEEBENEZ L
THHI, ()

64 E i No.10



W R

1.

SHZZE L CHESIMDOEEL

Evaluation of a Bridge with Complicatedly Curved Surfaces

N T S TR TT
Shohgo KITOH Katsuse HAGIWARA — Yasuaki KABAYAMA

Summary

Some bridges with complicated shapes, which had been designed considering vision of viewers and passerby,
have recently been constructed. Whatever the shapes are complicated, each component is made of plane plate.
Numerical data of each component shall be generated for NC machine.

This paper reports a computer system for generating numerical data.
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New Method for Erecting Roof Steels of Large Dome (development of

lifting equipment from bear lock jack

system)

skek

[l o ¥
Noboru NISHIGAKI

Tuatsuyva AIZAWA

Summary

The Sun-Dome Fukui was built as the main site for the world gymnastics championships scheduled to take place
on October 1995 at Sabae City in Fukui Prefecture. The roof steel of the giant dome (116m in diameter and 55m
high) was erected using an unusual method which was adopted in consideration of the ease, safety and period
of construction work. The steel members were assembled at a low height into a folded roof frame weighting abuot

4,500 tons. The assembly was then lifted to a height of 35.5

m, unfolded and fixed in place. This was the fourth

time such a method had been used (the most recent previous instance was a multi-purpose sports facility in
Barcelona). The weight involved was unprecedented for this construction method.

This paper outlines the lifting work, which was accomplished safely and efficiently using 32 jacks automatically
controlled by a centralized lifting control system which Miyaji Construction & Engineering newly developed by
incorporating new features into an existing bear lock jack system.
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Repairing and Strengthening for Fatigue Cracks at U-Type Rib Plate
in Orthotropic Bridge Deck

GRS RSN T S SR N
Yasuo KUTSUKAKE — Tohru SATOH Mikio ITOH
Summary

A number of cases of damage to road bridges, particularly viaducts carrying urban expressways, have been
reported in which the damage was caused by the recent drastic increase in large vehicle traffic, fatigue
accumulated over periods of years, and other factors.

Along the Nishinomiya maintenance section of the Hanshin Expressway, damage due to fatigue was found in
the butt-welded part of a trough rib of a box girder with steel plate deck. The results of an examination indicated
that the damage should be treated urgently so first repairs were performed. Then a study on reinforcing the
structure to prevent further damage was performad and such work was carried out experimentally. The efficacy
of the repairs and the reinforcement were evaluated by measuring the stress of the bridge.
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Basic Experiment and Considerations on Parabola-shaped Truss Mechanism

wON W k1)
Kaoru YOSHIKA WA Isao SHIMIZU

SUMMARY

Static characteristics and responses of Parabola-shaped truss structure are examined. Nodal points ot upper
chord are arranged on a parabolic curve. And the cable is installed through the upper chord members. When the
cable is tensed, uplift forces are generated at the nodal points of upper chord.

By this mechnism (cable tension-uplift force), nodal deflections and member forces of the truss can be controlled.
Under various loading and tensioning conditions of the experiment, interaction between the cable and the truss
are verified.
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Manufacturing Truss Chord Members Using Reduced-Preheat HT780

(manufacture and assembly tests of pilot members similar to the upper
chords of the stiffening girders of the Akashi Kaikyo Bridge)

®OT M O H W

BN B RO A

Touichi MORISHITA  Toshihiko MOMOSE Takanori MURAKAMI Jyun-ichi SEGI

Summary

Welding quenched and tempered high tensile strength steel such as HT780 requires a preheating temperature
of over 100°C. But when welding slim members such as chord members of a truss, high-temperature preheating
causes problems such as effects on the dimensional accuracy and shapes of the members and adverse impact on
the quality of the welds due to a poor working environment.

This report describes the results of basic tests performed to determine the properties (such as suitability for
welding) of copper-precipitating HT780, which can be welded using a lower preheating temperature. The results
of production and assembly tests of pilot members with characteristics identical to those of the upper chords of
the stiffening trusses of the Akashikaikyo-Ohashi Bridge are also reviewed, and the suitability of low-preheat

HT780 for bridge applications is examined.
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Rigid Structure for Joining Steel Girder to RC Pier (Part 1)

I I S I T
Isao SHIMIZU Hiroyuki TORIGOE

Summary

Continuous rigid-frame bridges, constructed by using concrete piers with the top of the piers joined rigidly to
the bridge body for intermediate support of a continuous steel girder bridge, have been attracting attention because
the structure is simple yet provides excellent eathquake resistance. So far, however, this type of structure is still
at the stage of experimental adoption for actual bridges. One reason for this is that the reliability of such structures,

which are hybrids of steel and concrete, is uncertain.

All previous tests have ascertained that concrete surrounded by steel is able to withstand loads remarkably
well, and these results have opened very promising prospects for putting rigid joints which employ reinforced
concrete into practical use. This paper describes the basic concept of rigid joints, and reports on static load tests

and other tests performed on such joints.

The results of close examination and analysis done to clarify the load transfer machanism of rigidly joined

sections will be descrebed in Part 2 of this report.
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Setting Up Method of Prefabricated Highway Bridge Expansion

Joint with Continuous Asphalt Layer

K H KE A2 Il B OB OIRORORET
Teiji OTA Toshiyuki SUGIYAMA  Yasuharu FUKASAWA
Summary

The way to connect two prefabricated composite asphalt segments which are used as the component of
expansion joint with continuous asphalt layer is discussed. And the way to set up this connected block in the portion
of expansion joint at construction site is also investigated based on experimental results. The result shows that
the prefabricated composite asphalt block has enough tensile capacity if it is set up in the portion of expansion

joint by using the proposed way here.
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Properties of Defects in the Heat-Affected Zone Discovered by

Ultrasonic Testing and Caused by Heat when Welding Box Column

Corner Joints (positive and negative repeated-load tests)

By 55
Shuji NAKANO

— %k T

H

Kazuo TANAKA

Summary

A previous report described an investigation into the relation between the seriousness of defects in the
heat-affected zone intentionally caused by welding heat and the tensile strength of box column corner joints. The
relation was probed using the monotonic tensile test. Since then, positive and negative repeated load tests have
been performed on full-scale box column specimens with intentionally-caused defects. The results of the tests show
that the presence of defects equivalent to Region 2 level and located even on all lines, even defects discovered
by ultrasonic testing in compliance with Architectural Institute standards, has no effect on the strength and
deformability of the joint. This suggests that defects such as those investigated in this study need not be repaired

if they are of Region 2 level or lower.
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Rust Prevention Properties of Rigid Urethane Coating Evaluated by
Salt Spray Test

PO £ S N TP | N = el I -
Teiji OTA Nobutaka ISHIKAWA  Kuninobu KOIBUCHI

Summary

Outstanding steel plate rust prevention can be cited as one feature of the “composite slab bridge covered with
rigid urethane” developed by Miyaji Iron Works. The rust prevention is due to the fact that rigid urethane, which is
nearly impermeable to water, prevents contact between the steel plate and water or air by adhering closely to
the plate.

This paper reports on the results of examining the rust prevention effect of the rigid urethane coating by the
salt spray test. The test was conducted by setting a steel plate coated with urethane in a tank together with some
other plates to which different kinds of representative paint materials had been applied.
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Precision Control during Construction of Cable-Stayed Bridge

(Miyamoto Bridge)
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Summary

The Miyamoto Bridge is a two-span continuous hybrid cable-stayed bridge with stay cables on two sides, a main
girder made up of two steel box girders, and a main tower consisting of two independent reinforced concrete posts.
At the time each cable was attached its length was obtained using a design-thickness shim. Immediately before
placing the RC floor slab, a comprehensive precision control action was performad on all cables to adjust their
lengths by changing shim thickness. Clear prior understanding of such factors as structural characteristics and
load during construction made it possible to perform tentative assembly with satisfactory precision.
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Large General-Purpose CNC Milling Machlne and Precision Machining
in the Manufacture of Bridge Members (such as facing)

b W
Mitsuru YAZAKI

Summary

Today there is more need for machine work on members and parts of bridges because these items have become
larger and their shapes have become more diverse for the sake of appearance. The need for machine work is also
increasing because it is a measure to rationalize manufacturing processes. In response to this need, a
state-of-the-art general-purpose CNC milling machine capable of working members with cross sections up to 7
m X 15 m was installed in a member production shop at the Chiba Factory. The milling machine is equipped to

handle members weighing up to 300 tons.

Large bridge members have been worked in various ways using the machine. Notably, the end faces of members
for the main tower of a suspension bridge were milled after performing many milling tests because high precision
is required for such work. The results were applied to the Akashi-Ohashi Bridge.

This paper reports on precision work, such as milling the end face of a large member, performed using the

general-purpose CNC milling machine.
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Rapid Replacement of an Old Bridge over a Railway with a Composite

Slab Bridge

B A g e

Mikio Matsumura

A Y
Isao SHIMIZU

Summary

Replacing deteriorated bridges safely and quickly is an important assignment imposed upon the construction

industry due to the recent state of traffic.

In order to meet this requirement, it is desirable that the main body of the bridge be a relatively light-weight
and simple structure with few members, and that during the original construction of the bridge no scaffold be

needed.

This paper reports on rebuilding a bridge over a railway under such severe conditions. The work was
accomplished in a very short period of time by adopting the composite slab bridge which has recently been

attracting attention.

The composite slab bridge is a type of medium-or short-span bridge first commercialized by Miyaji Iron Works,

and is also called the QS Bridge.

1. FAHE

PG ELLICE b THIME THRITIRZ TEX1TH
2l REDTGEEN DD b E b TEEL T —
> ThH5b,
FE FERDMEFFE R 7 D EAAYICI ) HE T
AL L R T LIIES b WIZRIT R THED
BA\KMWIEWQ%Q%LWH Frae oSN ik e
B ANLENTE TS
L LZah s, TEHEIC ct66‘61@@51"?11#‘%5[,&\7“&\
W X 7 - 7GR OB TaMr L < % )

z THENL I kmeT%i&@Lv§n\iTi
TEAEZELTHRICH D,
FHLIF, 0L AL BB EGOBME Y Kk

MEHS LD TWE ARKRELZ AT 22 & T,
XhOTHEYH TRITHR THELABTL 20T, 20K
HOME L THEICOWT, RiET S,

2. RETOHE

(1) WEOHE

Rz THEOGHEIE, TH TETIESICZL 2 HED
DN - T B DT, WHgZc R Y B T LE
ET 35 LEIKRD LI,

xR HEHET

1% B | —%4% (TL-20)
B & 10m, %M 9.4m
& 8 7.5m
HiERR G RS
4 A A 46
ERME | mHEMEHEEE S M ALO0W

#EED > 2 ) — b oo =300kgf/cm?

TGN 2o IBEOIGEE 2 FIHT 5, - TIHERD
FARSTHRIZREM E LTEREL W, 2720, J RE/H
WOLRNE S 2 HERT 5 72, Mm% IHED80em (K
Wi FHiE DHT T E E T) A 540em ([H]) ~KIEICT S
WD H - 72,

E 5T HBI0m AL % O THEE EORIEIZ 2 VAt #
f46)% . J RAK EORME I — B4 AT ) &\ ) &
LEREL T, ABUREL A S L7z,

Fh AL ER— 110, FEO—KXZR— 1125
K

ARG I BO B i oo &4 Jifb, TI%HE %2 B
LB, H/ S Rlic il L 7o/ & L CHRAAT 2
Tnw5,

JEARMHIZE— 2 1R T £ 91, SRCHEEN—FET,
JRTIEHE N TS “HoALHIHE" 2EEZE LT,
EHAERICBHRE L 2ARHTTH B,

AHEE L L ToTuboiE, fiffe a7 ) —F &
OfEE . FHOT T ICHF @SS T, +

* PATAEREAMT B FEER R =
* ok AR T BUE AL TR

149



” %% 10000
{BIE X 50 Mi& 9900 _lso
. %M 9400  _[3c0

500 7 500 500
750 3000 i 3 000 75Q|
g o K
S L T A7 7L b Eeem ‘
= g WEI o) — b ‘
2 |
3 ‘
A '

1650 9 x800 = 7200 . 650

-1 15 2 — &
25 K194 x80
/——\ 200,
L1, .%L

T : e
o 0
9 v
N e 3
o
| sx#D16 (@)

X-2 E #7 BF @

270_[ll

l.c (Y, |

EHTFIFR 800

wa
(BEER)
s

BRR5 v FI19¢

7 H—KL b
BT T

X-3 BAEEBOHEE

150

S ABKEE L CORMREWIFTEZ S &0, TN
THOEBRTHEINTNEY,

— WIS Z DIRMAE TI2 . 3 ~ 4 m IR TR A BCE
ENTHY, FMH & BN TP F L7z XA 4 2§k
OMPEEFOZEHHSNTEY) , WHEOMMTIZRA S
v FERIARETH S,

AEG TR L rEL <. e L Tomiknal
ST 2 &G LOBEY &, 2D 54 7 TIRREER L
ZELHN, THNLI L LD TL 9 ¢ X 8emd 2
gy FEERHL B, 20 FHRATLIZ &L,

(2) XA DEE

BSGOM L&D 5. AEETIZRD & 5 12 FHATBOHL
DI/ EHELREE - 72,
O HEOELEE2ZDEETHNS,
@ G TN TR A MRT 5 L8, 5, fiTES
ZH40emE {5,
@ FAEDEL RGO T, FifflE o8k T
275, B TICHICTE2#ETHE Z &,
@ JRIGEHEZENLIMTT 20T, HFHEDE
FIZ R TREL R RE e 2 &
INHDEMD S BEOEEBIZIR—3 DL ) %,
HBE DGR TLZ AR DTy P55 H3EEL
72, FHAMT & T LK E DB kX, T LK
WZHIFeRL M UCET 7 7> 22 HBL T > 7 —xK
WP ESLIAAR ENLZNMCTEET S HEEZEHALZ,
HRE 2 fEEICEET 5 Hidid, B—3 DL ) Ic Hil
WWEREZRZ FaEEL, 307 )= FF~ADELFHED
MAAbEIcLY) . BETIHEE L7,

J RABEDIGR LD TRGZEEYTICHETE S
Lo, LR e R Lar 2 ) — F BITEET
LG L L7z,

KD F DT, AR E—KiEE & L7zps, 25
B X o "= CEL L B b LS EERED
WENZ L B,

3. BSKT

(1) I

IHfEIZ R CRMZFFOHHETH S, 2> 7 ) — MR

b No.10



DEE RCIKIE L2272 ) EFfEL T d

WE¥ir a7 ) — M Eom A k%, R CIRIR
Ay S—ICTYML, Hie—KnFF 7L —2I12T,
mh) B s B Loz,

s L2 gibriz RSB EI N T WIKETH - 12
A, B L AWK A D% h B L) e KA e <L HT
LTI TH - 712, EE—1

HIDARAEIC N2 & R CIRIR & Sl D RTE I 24 D)
D EL L RS TS L D AR R LTz, 3
SN = DE TR IEDLFBREDWE THSH ) LA LI
WHT, A>T F ALY S0 LEETH S &
A

(2) BAEXABOUE

Ak L 72X 912,

045 & H0hG & ONTE 0D &,

R A A40emE T AME»EL 2, L TE LS
DS DOUGEIZ BT H A BT
FETEEH5HTH D,

—F R 2 AT ) DT, B T LSURDOHEEIL, T
&, FEFTHNZ LI
I & osE LT

s 53K

Yk E— KD ERGEE L
Mﬁ@:>7u—b 24T L CREE

BEE-1 #ELIBAT

L7z, BE— 22K ZDIKNERT,

(3) SAHTODAEAILT

Bl o ) 1Ic AR L& & LT, AL 22Hr
AL T, HT BOAKH #1772, 70 78T 6,
ik & THER DS OALA L T, MU b R 2 Y

DA TIZET L, (BR—-3)

FLASL T 728047 & A DR BL U Ty P D
Wi, BB STE L WO T, FRHIMEZ 1L
y

(4) ST O—IERREEK

HASLTSET L 728t (8 &e) 2150t m!) 71—
ST, —RERER R AT 72, J R OWUEAT IEIERIZAY 5
R TR 2 R L T mJLLO

Z DIKME DR LELEELLWRETH B,
i) A SR GLEENE I 1 E CHET B &L BN iR IE T
N LD ITZ 6D TEbLDTLETHH(BEE—4 ),
S R 2L L avwan T, BH RS
HIZ PR L2 M) K L2 DT L

5t

BHE-2 1BHICKEY % kR

5 MG T 72 B A KRS ) Bt 1

BHE-4 —FEEROKD

151



BEE-5 IHERT

REDBEAD» LA 7)) — D&% T2, 2> 7
)— MIEEm 2> 7 ) — b2 KRR, BEE % 5T
BDH L, HHEZEE DI DIF, 7 x> ADE) DI
MFEXITTHEIETLE, (FE-5)

(5) fF%ITi2

KEENTHETIE, TEREITXUERL 72, THREEKR
R—2ISRTH, FERDOZX—FIHOMFE L | MATH
DZEBDUEIRDLA 5, ETLHELEND T DTHNY
PTEEERIT- 72,

FRHOHTEIE — 1648350 5 HRICIIBEL Tk, 2o
FEDTHETIEIESbOH THWITREE VLS,

4. HEH &

BRI/ S vy, BG4z THICE T2 20

BIoBl & L THRAL 72,

152

x-2 R IERXR

1A 128
293011 2 3 4 5 6 7 8 9 I0 1l 1213 1415
i‘E 1% T H H v i H 3 H v H v H ¥
WET =__—— I
xmgﬁg)g P
}*m*%ﬁ ' i 3 3 ' ' ' ' ' H A '
B = ST i

ERRE DR A A2 L T, BfEEIE2 ) Th <l
WORBR T, AT THEOE TR L T 3
ZENTE D,

Lo L bBRTId, EBiGE L THERCcHz5 &
I %, BEHEH Y E EoOLNTE LT, EBIERFET
BAHaZfEird HY . 4 BOMES ’%hﬁ;h’cwé

LEIZ ) ROBEHEEZERT L4 8, iz ikatic
3L VEEZ TS,

AR ELHIMERICBITBZH L WERXn—D& LT,
BROFFTCOMEEL L TEL TS

AT H 2 RIPRAMAR BRI, ] RIEE AR,
MR HF, BB TERDBERED T RIZIZVNA

BHEECA Y 2L, B#T LIV TT,
<EEXD

1) KH, &R, 2H 8B 7L 7> 2L 248
PefG OB FEMT TR, MG ToramsC . Vol 39A, 1993.3

1994. 6 .25 1+

ETHLE No.10



==

B S

52 B S R ARhRFENT
DIANTOLFT—RBURIN OXD B U SR

Construction of Box Girder Bridge with Steel Plate Deck (West
Promenade Bridge)
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Summary

The West Promenade Bridge (tentative name) is a pedestrian bridge which is very large for its kind. It connects
the Daiba and Aomi districts which are separated by the Bayshore Line, a major traffic artery built according
to the Tokyo Metropolitan Government’s Waterfront Subcenter Development Plan, and serves additional

functions as a park and a facility which enhances urban life.
This paper reports on the construction of the bridge over the busy highway. The launching push-out erection

methed was used and an extraordinarily heavy plate girder was involvod.
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Cable Erection of Box Girder Bridge using Inclined Stay Cables
(Watari-Ohashi Bridge)

T S
Minoru HOSHINO Yukio ABE

Summary

The cable-stayed erection method is in many cases adopted for arch-structured bridges planned for sites where
bents are difficult to build. The ease of dealing with horizontal force caused by stay cables during construction
seems to bo one factor which contributes to adoption of the erection method.

This method was used in building the Watari-Ohashi Bridge, a four-span continuous non-uniform-section box
girder bridge over the Abukuma River in Fukushima-shi, because the construction period included an annual time
of flooding which meant that bents would be difficult to set up. This paper emphasizes how horizontal force was
handled in the construction. It also reports a measure which was taken in close association with the local
community to improve the appearance of the bridge.
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Construction of Television Relay Station at Narita

= 0> Py i *
&N "k
Nobuhiro HASEGA WA

Summary
Building a structure generally involves scaffolding, but in the case of the tower for a television relay station

at Narita disassembling the scaffolding would have been dangerous and impractical though erecting the
scaffolding would not have been difficult. This paper reports on the construction of the steel tower built using

the Keylock System, which was developed for building power transmission towers.
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Labor Savings in Bridge Construction : Applying longitudinally tapered

and profiled plates (Part 1)

BeoE o B OMEY | W me
Takao NARUMIYA Toshihiko MOMOSE

Summary

Parts of a bridge girder’s flange vary in thickness with the magnitude of the bending moment expected to act
on those parts. The parts are joined by sheet metal welding. Since, among the various processes of bridge
manufacture, sheet metal welding requires many man-hours, eliminating sheet metal welding would be very
effective in reducing the labor required for bridge manufacturing.

A longitudinally profiled and tapered plate is a steel plate handled by the roll, the thickness of which gradually
changes as it is unrolled. Using such plates means that sheet metal welding work can be eliminated without

increasing the weight of the steel.

There are other advantages to using longitudinally profiled and tapered plates in bridges besides economy. Using
these plates is favorable in terms of fatigue characteristics, and also for the appearance of the bridge since there
can be smooth variation in the form of a girder flange. This paper is an interim report on a study of applying

longitudinally profiled plates to bridges.
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