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Erection of the Main Bridge of Tokyo Gate Bridge

(A A N T I A R
Isamu SATO Yasuhiko YABE Manabu KAMEKO

Summary

Tokyo Gate Bridge, which has been constructed over Tokyo Bay with a length of 1.6 km and constituting part of the
4.6-km section of Tokyo Port Seaside Road which connects Wakasu in Koto Ward with the reclaimed site outside the
Central Breakwater, consists of a main bridge, a marine approach bridge and an onshore approach bridge.

The main bridge is a 3-span continuous-truss-box composite steel bridge; the girders were mainly preassembled in a
factory, hoisted onto ships and transported to the construction site, and then constructed by single operation using 3,000-
ton class and 4,000-ton class crane ships. A height restriction was in force around the site, and Sea Route No. 3 of Tokyo
Port was shut down for the first time in history. The construction used new technologies including bases with a sliding
isolation bearings,high-performance steel bridge components with high weldablity (BHS components), and steel plate deck
structure with high fatigue durability, with a design service life of 100 years.
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Erection of the Marine Approach Bridge of the Tokyo Gate Bridge

ARR R T S oW BT OB JF o OEY R WM #
Tomonori KOBAYASHI  Yoshiaki TERADA  Yukichi FUJII Yuji TAKEDA

Summary

Of the 4.6 km section over the ocean between Wakasu in Koto ward and the reclaimed land outside of the central
breakwater of Tokyo Bay, the Tokyo Gate Bridge is 1.6 km long. The bridge includes the main bridge, and marine
approach bridge.

The steel 3- and 4-span continuous steel floor slab box girder, which will become the marine approach bridge, was
assembled at a factory and transported by sea. Then the bridge was erected at one time using a crane barge with 3,000 t
or 4,100 t hauling capacity at the site where the height was limited. The bridge is rigidly connected to the concrete piers
at the middle supporting point. The concrete at the rigid joint is highly durable with embedded frameworks, and is
designed to last for 100 years.
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Construction with Delivery Erection Method with Pylon Diagonal Suspension
— Report of Tsubaki-cho Bo Erection Work -
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Kazuhiro WATANABE Nobuhiro CHIBA

Summary

k1
/N

i WwORE oMt o
Yutaka IKEDA Hiroshi INADA

This project installed a new footbridge crossing the Nagoya Sharyo-ku (rail yard) from Sasashima-Live Station

located in “Sasashima-Live 24,” a large-scale redevelopment area on the south side of Nagoya Station. The completion

of this footbridge has greatly improved access between the Kintetsu Line area and the Sasashima-Live 24 area. We

constructed the footbridge, which crosses over the JR Kansai Honsen Line and the Aonami Line to connect to

Sasashima-raibu station. The characteristics of the construction were: (1) delivery erection with pylon diagonal

suspension and (2) delivery with deflection remaining at the end of a hand delivery machine. This article reports on the

erection method.
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Replacement of the RC Slab of Kanmon Tunnel using FRP Composite Slab

AR OE BT R BT Ok M O BT
Keigo KUBO Youko GIBO Mitsuhiro KIMURA

Summary

The Kanmon Tunnel, an undersea tunnel completed in 1958, has a RC slab at its undersea part because it has a double-
layered structure consisting of a vehicle road and a pedestrian path. Though the RC slab was replaced with an RC slab
about 20 years ago, it was decided to replace it again due to fatigue damage caused by traffic load as well as deterioration
caused by the progressive entry of sea water. For the replacement, an FRP composite slab was chosen in consideration of
improved durability as well as workability at the site. This paper reports on the construction method of the slab utilizing
the characteristics of the FRP composite slab, in the limited space inside the tunnel.

F—T— FIRBITE A SRR, 7T AL T 2T o

1. FUBHIC

B b > povid, BRAI33E3 A58 L 22 b >
WTHY RIMETIMZFESKBIRE LT, FHs8iE
#934,00075 0. KEVHLIR A SR#924 % & I8 12 H S 7
MR THD, 20 b FIViE, R—1DOHMMRIIRT &
12, K935 kmO HEHE b 2 AV TH Y | RS (780m)

(FY#)
BB ENRLTVA, S0k, KT, B— :
2OWIHMIRY & 912, Bz, T gn & 5% — =
VRN L RS T SRR NN S a0 s =

IR EAL TWh, (ABEREED)
CORMIE, EERRNEORE LTS B KA b '
YANVHICHEZ T LA L (48000/H) THY ., %R

7 M. S OWRKROIES % AT 2R R AR TH & T M—2 RIF9 k> ZILOBIR
fEEER 1311m BEKE 780m fEEES 1370m

60.00 1=476m A 2&/\L:ﬂ Sm ﬁg&;21 E; HZZE > ’gﬁgw m ;ﬂﬁ%& 1=524m
s N i \ T / |
1. |16 _ L=770.4m
E \_

20.00

0.00

-20.00

-40.00

-60.00

H—1 BP9 b > IV DRI

UG AT BN AR BN A 7V — TR EAREL RGBSR T L R R L — 7R
TRGRPSEA Bl AR B By 7 v — 7

34 IR No.26



NBLZ NS, HECLDaY 21— FORHEREHD
G EOWBENL AL T,

B M AV B SIS0 AEE L Tw
505, MR ORMUIE, #9204 A7 ICRCIRAL CTH 2 A%
b TBY, AHOHHEZIR2EHTHL, DD,
ZEABA NS B Wi A & iR | B 7 R AU 7 A
Koo, TNHITHIBTE 2KME LT, FRPAKK
B SR & 7ze BB, RTHE. sGEHH OB
B2y ETHELCHTENTBY, MEHOBTHT
o, L0 EHM LML LT 572012, FRPEBKER O
HYHERITo 720 22T, TS DFRPEKIRILOHE
EB LT HECOVTHET 5,

£BEE h= 30mm
BEEERS  H=4500mm

Ly
3250

TYiR
3250

500

TE£ Tlevel 60mm |

I /] ©

T 50N %I 28mm
= FKERE hs=280mm

m 9500
N

I RWBES h=30mm

H e _
FRPAZILAFNS j SEEERF H=2500mm

200 1930 | 3740 1930 200
2 8000

-3 BT b > R ILOBEFIR

2. 18] (H21%F) RIEFOHEE

(1) BEB=E

BIF T 2 AV TlE, SOMERTICSER L7z b ¥ f b &)
ZEbHh. FUANVKEDS/NS S BI—3DRHE X
AL ) ICHGER B X O E R OB RFU R v
RN TH o720 —HIT, BHURMTIZ, BETABCOZAL
Wt LT, IRIUT I 2 5 & L TIRIUE TR 2
A, ZoRE, REI Y 7)) — MEHF60mmE 2 ) | i
TR 2 s 2 am S (30mm) 2FEIRCTE 3. Jl
THWHE 72 by ZD720, FRP/S AV % HREE E T
TPAIRE 2 2 & CHARISTIG L, A%a >y 7)) —
MEA28mm & L7z, FRPAFIE, AOEHEEYE 1L #ioF L
T EFHEE ECIFETLLEDNDLH, ZOHEYE
RN AOVEHSEIN L, 2R TREASKRIEICHE ML TL %
Vo TD72, 35E S NIFRP/S AV E | HEBEER TR
MR TEE L C— ML 5 & & THE A VLR W
a7z, B—4l2, FRP/ SR IVOFIRE R T,

(2) MFHOEE

HREBELRICERE L 72FRPOMETFIL, ik, ZEEkEo gk
RURET ALEN D L5, ) TTEHEIGERE T A 2 LA
feZe 720, ) TIEME IR TR AN FLAT v 7T
DI (E6mm) 2L, HEMBLITAT VLA
WTI4 2 F)NXy b (48¢) THEMT LHEE L,

8000mm
| 2130mm , 3740mm 2130mm |
A I I A

& A

TARF R 2R 84 AH(SD345)

- 1.5%

thEEERFRP/ SR )L D#EF

I 280mm
FRPZ# 180mm

#4920t (2.4m % 8.0m)

FRP/SRJL #10.5t

TR #01.5t(ERES D22 x 150, BAEF D22 x 125)

Kl—4 FRP/SIILOFIR GEEHV))

BAF b > A VIS BT AFRPEIKNRIMUC & 2 IRIRFTH: 2

35



(3) MFEOMTTHHER

WTE I, Bk, HLEFOBIREFEILBEAADZ
Ly ary ) — MIEEOMEIIH L THI|MILTE 54
B b, ZO0, HWFHOWFH I 2l s L%
HryL LT, ®umalie dife L7z, 2B, #FEIC/EN
LWL RETFE O RIE ST LA ORIPE & D /)
SV ehn, BR—5I2RTE UG LRG0T
LD ENFHEINDL, T2 TEREME A
Wik L LG aommI e RIKT 52 835,
ARERIE, EBIZH WV BFRP R & [/ —Tk D)
7 2180mmD b D &I L, 1) 724K % & £600mm D
RO L L7z, i, #kFEica> 7)) — MRk
B & RO BEIMITE— 2 Y MABEHT A L )12, Ffl%
BATREE L. FEDOEHICHMN T 2 ke Lz, B

—BIZHEBOME >, BE—1IZHREIRT 2 RT,
8000
2130 3740 2130
e wmm|
NIV R NAVBUETSIR NIRRT
r FRRME | L 15%
eome il

M= -4.6kN-m

|ml A (mist=4) -5:’_; L3
E I ls.'('-"/li:(‘-‘l-, 1L ‘:u-%’.
.—'..r ] _L_____---- - 7 z

< e = F

M—5 2a>71)— MTEEOREN

M= -2.8kN-m
1875 /
1000 J 825

I 1045 1 ] 820
225] _ 400 _ 200

rl&ﬁsﬁlSOH N\ < 2 \_l_l

|
ER |

P= 2.8kN

Lusg)

600

|
E3 S

HM—6 MFEBOHBRBE

36

RS, BB RERT, Ihdh, 230277

— MTREFREICHEFICER T2 MIFE— 2 > F2.8kN *m
BT A EA2SNTH A Z L0, WFhoft
AL MELL LD 24 LT b 2 LD HERT E 72,
NERIE, BE—20BIERIUTIRT L5112, lirE
—xybﬁk%w%%%m®mﬁmmﬁ%b;00«y
MR OKFICRREPER L TBY) . SRy
T, BEERZODIMEOMELFIFTEDL Z L 2%
T &7,

(4) A2 7Y — MTEHOELA

ay ) — MTREEOKRM S S, B S0
STHEHT 7%, FRPEURM DA, FRPOGHIEFREL
M & AR 17E S ERS, T T ) — MT
WD IO RIPIREL B BENCH L, L2 > T, i
T, ThEZEELAa Y2 )— MNELE %Téﬁ%
Bd b7, FRP/ SV OFEY & v T, Elii T2
ﬁi%ﬁﬁiwiﬁ%#fﬁﬁﬁ%%imt\tb&%
DIEREAT > 720

BRI IRy DS

BEE—1 {#FEOSHBRNKA
-1 HARER

HE A IR E
No.1 13.2kN
No.2 12.4kN
No.3 12.6kN

BHE—2 H#HFBOFARKR

‘BB  No.26



MEICERET 2 2 L1 ) SFFSNZFRP/S A VD B
2. 32 — b OfTE 2 AR L CHEE 2 B 5 51k
Tiro7ce 2O L ZOFHINE, KL RE Db A
THY), FAVNVT =T % TR & Oz b A%
PRl L 720 BB, BERME T LIS EORELERET S
7290, WEBMEFEOZEGOE = S FHI L 72,

WAL, e L TONRINVOFEXRIET 270, &
BEBD T A EZ G2 W EEZONLTE EIZD

A HIEH % 8 L 72 IREE 2 fIIREE (o0ily) & L7z,
F 7. WAERF O\ IZ X B KBATIRED 72 b Ahm~ 0
WERWRT 5720, B—8T/RT L) h#MMAT v 7
(%XT v T DAELIHATALE) T E = /A L 72,
ZOLxOHEMKILE, BE—3IIRT,

BT RBROMERERT, B, AHLTED
FHlES IR, LT EOEIVNS (M TE BHETH

oz, WD S OMxS b A TEME T o720 F
72, Step.2TId. FATHEM OB % IR 72O FATE .
H300x300, L=3m, 2231 x 2% (£44%)

2], 2 5HEEIFREZOFHI ST o T a,

IHEY ., EFMTORO RIS O 72 H A5,
EREFTE DS SmmE LR, BHTFRERMEL L > Twh,
Zhiz, BE— 4~T@'l’) [N qﬂﬁ*@irﬁw

BTEH LI

7.8mm

éuﬂ

FOETOBRIZL Y STHEAET L7260 LHEERETE

%0

AT N
Step.2 & Step.8. Step.3 & Step7. Step.4 & Step.6D 72 A&
A CHERDPRON TS

rXNENLBS 5 &, 131

E/#;R IZDOWT

(&, EATIKRREDSE U

4 N
1 11 JIIITTT
T \ TTITT—
= 800 800 1u]u 1720 T 1720 mm 800 800 ‘E;
1900 3740 1900
B 4
T 1 B
° Lo N
T = 562-—] = =1J¥)
| | Js
! ! =
L ORI =f—-—- LY — == =rINEi
o @ @
| | g
1 i
H G

F E
o: f=hAHEHRAIME

M—7 HEBROBE
Step. 1 : 0
ﬂ [@] [ e[ 8] is[@[@T 14 11]10] 7[ s o 12 1s[@ @] 22 19] 20] 21] @]
Step. 2 @ AT GREIET ;AR LEoREL)

|&] 7] 6] 15| 8| @] @] 14] 11f 0] 7] 8] 9 | 12] 3] @] @] 22[ 19] 20] 21| ®)]

Step.3 @ HULEERTT

Jl [l s[is[is[@]] ] i) 7 18T o[ is]@]@]22] 9] 20 21] @]
Step. 4 : REBERTF

ﬂ [&[ e[ s s[@]@T ] T o] 7T sT o e[ s[@]@f22f 192021 @]
Step.5 : LEBERAT

ﬂ [®] 17] 6] 15] is[@[ @] 14] 11]10] 7 [ 8] o [12] is|@] @] 22] 19] 20] 21 ®)]
Step. 6 @ L#kier

ﬂ [ 7] 6] sl is[@[@] 1] 11T o] 7T 8T o 2] 1s]@]@]22] 9] 20 21 ®)]
Step. 7 : REBHkTT

ﬂ |7l e[ 15[ is]@]@] 14] 11]10] 7] 8] o [12] i3] @] @] 22] 18] 20] 21 ] ®)|
Step. 8 @ Ly (i)

|&] 7] 6] 15| 8| @] @ 1] 11]10] 7] 8] 9 | 12] 3] @[ @] 22] 19] 20] 21 ] ®)]

X—8 #HEXTv S

FAFT b A IVIC BT HFRPE RIS & 5 FRARFT

Db, BBAIRED 72D AE] Efx%%‘éﬁ“ N ES
Ehwnbkwnz b, 72, ROEREIZE 288ICELT
il
£ 50 "'*"‘“-I'[_'
ot MF-%
BEE—3 WEOH#MMKMR
£—2 HBRHER
5 R1 5 R2 5C1 5 C2 611 512

Step. 1 |0 0.0 0.0 0. 0) 0.0 0.0 0. 0)
Step. 2 |&#fr [srims 1.3 1.3 7.6 7. 4] 1.0 1.0
2 h il 1. 4] 1.3 7.8 7.6) 1.1 1.0
2.5 h ki 1. 4] 1.3 7.8 7.6 1.1 1.0
Step. 3 | ch g R 1. 6| 1.6 0.5 0.4 1.5 1.5
Step. 4 |REBERT 0. 2| 0.1 0. 4| 0.3 1.5 1.6
Step. 5 |LEkkrF 0.1 0.2 0.5 0.5 0.2 0.1
Step. 6 L 0.1 0.1 0. 3] 0.1 1.4 1.6
Step. 7 |RELHEAT 1. 6] 1.6 0. 2) 0.0 1.5 1. 6|
Step. 8 | ch st % 1.4 1.4 7. 4] 7.3 1.1 1.1
37



(&, Step.2 (A#RATIREE) o #AT I £ & 20 ]t £ D
TehAHEOHE LY WATIEE & 0 2EHEEZ D 720
AREDPHEIIEIM (+02mfEfE) LTwb b0, 2k
MR &2 SRR E D - b he T, (FIZFE LS
WESNTWE, LoT, BEEEIZL Y 2biiIET
BT 500, lEAVNS L, BEREEIEE ) 7Z2bAD
WHIIEZE L CTHMELRVWE VWL 5,

3. 2#1 (H22%F) IRFDHEE

(1) Bm=
1R L TlE, FRP/S AV % REIS T4 L ¢, #F

BEE—4 ZREOEE

R 72A5, FRPSA V& — b2 L HEEROED
HiFE— 2~ Mxt L CFRPEDSIEIITE 2 28006 A
YRR TELE, NANVORTHERTELDT
EEoAHEAHO NS, Lo, BAM b~ 3T,
R o> & 912, PRI % B8 & TRl 0458 O A&

MEEAER L, RFHEZ LAV & L TR % 21k
SELLICL ) BHAREZERET 2 2 LIZHETH
%o ZZ T, FRP/S AV & —RIL L 72K T T2 L.
IR 2 fEPRC & % ik & LT, FRPOBEMAREATIL
BN S WE V) FREEFIH L7z, 780 Vi E &I W
WA ITS 2 2 HEERE L, 22 TR, 20
B LD Z G % fERR S A 720 12 L 72 5Bk R 12
DWTHET %, B—912, FRP/ YAV DIIRE R T,

(2) WIH*

—RALREIE DFRP/X AV IE, 7S A b OO Tl i % i 1) 25 0
SELUEDPH LD, ZHRICKEINTZT ¥ —%F
HLTHEZ TV MCEYmilEEEs 52508 §
o F/oo a2y ) — ML SOV & SRR S
ToARBECHTRE L, FIRRBRIESEAMTEIC L D 7 v o — 12513k
NPVEH L% b2 kb, &2 7L —b2REEL
TWIT =D~y Fe® 5D TIEHONEISHET
5bDET L, B—1012, Jifi LEGH & mEIREZ 8§,

EK—9 FRP/YZILOFIR WFL L)

38

‘BB  No.26



8000

2130 3740 2130
00 1830 100100 3540 1001001830 0
ENNEEEE B A
A PR _1.50
-
RE VBT i Level
BEE | i 8000
RHER 28mm
ez | ) ARER /m B 44kN/E =3 2od
SR A By )
AE 1% 2N - -
&E’/-/ \\\

X—10 (MIEHEEHFIRE

| %% :2,300NERE A R T [E) x 8t

X—11 BHFETIV

0

-5
__-10
£
E
g5t
o
&

-20

-25

-30

0 500 1000 1500 2000
RS
K—12 mRTER (FEMEERAT)
K£—3 MITER (7L — LR
=27 U — NTERR e e
(AEmpz | 77T MIRE

e SRS 7 Ao A 10.4 mm 6.9 mm
Ui SR 7z o I — 11.6 mm — 11.5 mm
7 H—RN — 3.7kN/m 1.7 kN /m

B b~ A VIZ BT BFRPE RIS X 5 PRI #: 2.

(3) MRIFIC & 245

PREIZENRT 1, 78R OV IE2400mm I X L 32 5 1R IS L 7
1200mm¥ v FDT7 ¥ H—THZHNLD, V) TEMAT
[ DREANE WFRP/ S A VD5, 7 ¥ 7 — [ 08iF &
LB EEMERD B L LRATS, FRP/ YAV IS
MRDFRE SN TBY . ZOFRPHOEIEIZ LY 79
—OEIERIE S ND &2 515 2 25, FEM
AT IC L ) B R OMERZ T 0720 2D L X DOMBITET
NV ER—11Z, TSR TR—12ICR T, T LD,

/7J~+|§0)J7KT€5JT| 1250 % 5.2 7286 T . FRPIIAK
DRIPEZ X 0 IRIUGES ORGSR TR OSREZEIZIT E A
LIEDN W E S, AHEE TFRP/ S 2OV BRI ZE 6L %
H2ABZERWRLEEZOND,

L7=05o T, sl Ef %252 AOMEB L2 7
‘}~}~%?ﬁﬁl/té:§0)tio$~i FRP/ S 4 L 548 il )7
FHUZERA ISR SN LG L E 2 CHER W &
%\%Mﬂﬁﬁmﬁﬁtbf7b~Ammli@*
720 |’—3IZ, DL ZTOMMHERERT,

(4) HIHERRHER

RN % 52 5 HEO T Z RS 5720, FE
@HW”%W%mwTRIW%A@%%RLKOLAW
F. B—1812R Y, ABE717122400mm (B % E) O 5%
!%ﬂﬂHRPﬁﬁdb%ﬁﬂ\to

1) 754 )V B 2 TR O i R R

ABR L, HEERS L BERO B OESREHELS B Y
2% b LA EE S 2T L, ZEMWMERS G128
T2FECTT Y H—=FIVEDOF v MEFHNFIT, 7SRV &5
I S5 ke Lz,

2. 7600 2.
1830 190,100 1770 1170 190,100 1830

me&m L0 JL

| 1870 1870 |

1892.5 [ 3740 | 1892 5
i | =] BT
BIE =01 = ——- —f"—-—-—-x = o ‘ 9
= — S—— - )| — i} g &
ABTE QT A—-—--0-1= o | A T =i-O N EI‘ o
- . | e -
O AR
& T BN
O 26 L oREEHIALE
® 7 i —dARHAIALE

X—13 #HEEF

39



SRV % 5-2 2BEOHE ik, FIEETT v MEKO
LRETT A LRHENE 525 2 LN TE, Hi L R
BRI LR TE T,

Ty —=IEHT 501k, BE—5IZRT L9 (12,
O— RFtlvEAy F7L— B ALTEHIIL 72, /¥
AN OFRIRE L OO 72b Ak, ZRFEFCRNL
ZEEOBEIE, a5 /TJMLtOEE—ﬁh
SR 2L FATRF DIRIL 2 TR T o

FK—4, B—1412, WA BRI 2ROV OB % TR
Fo INLV., DAROMHEIIBAE & ARET/RNZDO
HE > TWAI EDbNE, iU, H
T TWREELEZOIL, TNEMFET S EMh—
HLTwEEWR D, B—1512, /SR IVERERDEEHR L D
BEOHIMEZ R, Shib, ML s5252 &
WZED 7oA —EEEETHLOD, T v —HTIEHE
TFEESE LTS, L2 L, COBRMIELTNTHD,
IV 7)) = MEFIRTAE, TOMEIZLNDSHIZ
(BB EEZLNDLIENS, MEAVEEZ LD,

INE

BEE—6 SARIEMEFRORKRI

40

BEER DL i

£—5I2.

SRIIZEAL % JeAs L 72Bg D, 7 > A — D))

FRT, WTFNOT v —bEHE EOET) (4.4kN) &

RGN

PHRDREVEHE LS TWE I EDRD

o I

E, 7% FEETHRLZIRY T2 L1k

H5bDTHY, EBEOT v —
WY IBVERT 5B 0 & E

2) a7 ) — MTE

H—J‘O)ﬁn

b,

B

ZIE R KR20kNAE E D 5 |

ABRIE, 2227 — MFEICHY S 20 MHZ 5

x—4 ARIEMETEREO/NZILOER

Hifz(mm)
o F Al B b
e R R | e = | Ao | v =
2R 0] ~29. 160 ~30.740 1.580 ~29. 160 ~30. 680] 1.520
EADEES @ ~10. 939 ~12.375 1.436 ~10. 939 ~12. 645 1. 706
N TFHR (6] - 2. 460 - - 3. 480) —
chE D) 1.037 -0. 934 1.971 1.037 -0.934 1.971
N T — 2. 825 — — 2.565 —
PR R R 9. 926/ 7.585 2.341 9. 926] 7.145 2.781
NUFH — 1715 — — 1. 685 —
e 1. 037] 0. 532 1. 569 1. 037] 0. 532 1. 569
T - -1.790 - - -2.075 -
A [ q -10.939]  -13.110 2.171 -10.939]  -13.345 2. 406
ZEH D -29.160]  —30. 500 1.340 -29.160]  —30.520 1. 360
e B R 3 B
0i ' 4 3 8
15 \ ! RS AM (M) !
0 1 | 2 fj"‘?""‘”ﬁ EEpE) |
5 H - K !f
i oK ©
0 NGB -
E 5 = A BN X AN AT p
~ il PO (#92mm) .
R P :
B - | '
m| T ; i
5 -20 (- : i 2
_95 s o BRI (FRATE) || o
_30 A ; A AWE i o
o) i X BUE I )
=35 &4 T
H—14 SREIEUEFRO/SZIVOEN
35
[ — el
30 ——
25 —o—#EE [
—8— AL
20
15 (1mm)
10 ! < T
7/73_:1'3(;&“%
5
Iw
0
0 600 1200 1800 2400
H—15 ZE&EDEEOEHAE (LA
F—5 BHEUHERFOT O H—ICELC 387 (kN)
i il i v
R 2L —14.726] -16.200] -10.626] -15.552

‘IR No.26



B[220, 1) CREINICERSEZFRP/ SR VO E
2. R—70#F2HF3 236 L FAAKIC, HEMZIEE
FENCIERTHE L HRERD 72 b AR 2 TS 5 ik e
L7z, CoOLz0#EmRNE, BE-TIIRT. 72,
a7 ) = MTEBEOMSZ 7L — bOLELERNL
72O, ¥y ) = MEEHAHICHE R T L= 2D
L7 D 72 b REAL O TERE L 72,

£—6. B—16122 7)) — MTEFEFO/ SRV OZEA
R THE Y ISR 72 b A E IR AEATE &
—HLTWB LD, WSRO /b AEAENTE & 1
KREWVEBESRSNL, UL, BEEERS TS T LT
WHEELEZ OND O, FRE ORI 7))
— MTEBIZ25mmE 7 o 722 b B ERE L 2 EATE S OF
L7z ZORER, TSt Bt Uiod 72 Al b FRATIE &
WARA—HLTBY, LMk ToRELERTE, 2>
7)) — MTREOENDPHEETE D Z Vbbb, $72,
WFNOWTEIZBWT D, NV FED 72D ARAFRP/S T
VT & AR EENCALE L T AP S E, I
&, NV FHAFRP/ S 2V DJEW L RO TH B 2 &
IERLTWwWAS EEZ 5, FRPZSAVOEIZL D,
INYFRIE BN o 2B L %0 B Z L ATHERR T & 72,
B—1712, /N4 VIO H & OB OFHIME % 7”3

PRRRE [
BEE—7 A7) — MTEEOHFIRR

BAFY N ¥ 2 V2B BFRPERIIC X 5 FRIGHT: 2.

A7) — MTEEOWEL G2 5 LREIVNS 5
Yoo, HTOWENED Z Elbhb, L, Hmr
FED Y 7 IS 2B ik TH o720, )T
MTRMENIHT SNV LD EEZ SN,
EBEOaL ) =TI, U TEICHESBRT SRS S
EDE, BEIEE SRS b LHEETE D,
K712, a7 ) — MTEREOT ¥ —I2HE L 5
h&EFRT, ThEY, &7 h—0#id, WEORM
WCEDITEAETAN W s, 7=
MEIC X AN %248 L% TRWZ b h oz,
R—6 FRMITRED /N XV OER

e P Al B ¥ i
L i FRAT(E HERIE 7 FRAT A EERE %=
ZEH d ~30. 870) ~31. 180) 0.310 ~30. 870) ~30. 840) ~0.030
LEENES ¢ ~11. 541 ~13. 410) 1. 869 —11. 541 ~13. 755) 2.214
T : — 4. 605) — — 5. 155] —
FPEEES [0) 1.213 -2.672] 3.885 1.213 2. 672) 3.885
NFEL ) — 3. 620) — - 2. 420) -
oS | © 6.902) 0. 860) 7.762 6.902) 0. 365) 7.267
NUF @ — 0. 355 — — 1. 520) —
PEEES 1.213) ~2.238 3.151 1.213 ~2. 238 3. 151
TR [©) — 2. 420) — — 3. 585) —
LEIEES ) ~11.541 ~14. 095, 2. 554 —11.541 ~15..000) 3. 459
ZHH @ -30.870]  -31.360 0. 490 -30.870]  -31.520 0. 650
B P R 3% . AL 5
0! e 4 6 i8
5 ; CEEAE ()
L T T v
ST N A RIEEY LIRS ]
1 1 ) .‘iﬂl?mm) T |
5 i . . o -
1 .
o 0 3
= . 1
E -5 SRR
E _10 S R /(SN R pa— \ S .i.
s 1 . ; 3 .
Eﬁ(—w SRR ——anzh Y
28 90 bi- | —e—amHosEH N ]
* : —o— EQIBH (EEXRH)
=25 - —e—KMWiTEE 0 [T b
-30 wfo-------- iRk (e looioo. )
35 T8k (2. 5nmiL T & &K L R4 E)
M—16 /NXILOZEAL (ARTE)
35
*~— e
30 -—
25 ——
—— OFAH
20 —8— QAR E AL
15 —A— ORMRIT T
10 e
BT E=RMNED _EFTEMAEL
5 (2mm) (2mm)
3
0
0 600 1200 1800 2400

M—17 ZECOREOEHEE (LA

R—7 A7) — MIEZEOT7 > H—ICE U B8P (kN)

i i iii iv
SR 257 -14.726| -16.200] -10.626| -15.552
710 D T if o -13.141| -14.580] -9.821| -14.094
FEAERAR (2 A xERR) -12.396| -14.418] -8.855| -13.932
PRIRET 3% 1% -12.489| -14.094] -9.016| -13.770

41



R—18i2, a7 ) — MIZ&BEILT v -0z
RIS AT D /S AV DER R, BE—8IZil)) % i
L7zt ™, SInE O SERaites & OO
J) % A L 72 BB CERP/S AV D 72 b AAZEALA R S
BWZEhL, Ty ) = MIRBRICMEZ T L - &
R L CHORMER W LA RERTE 72,

4, IR

KITHFHIZBIFAFRPXFVOHEEIEZ, b RIVHATD
VEEE b2 D0, 7L —VEICLINRETAI LN
T&% e LML %ASH, FRP2SANVIEHETHL Z L
MO, FERA N e B CREE AT R 2 B, BE—
9IZFRP/N A VD BRI 7 /R T B, 2 HE T.C i,
WAL T 5720, RilZEM 252 5 FikziRo
7S, BRI, TR BIXIT LA LR, HER
T TE 72,

Rz hRZA N 54
! 4

REZERL (mm)
o
E\

|
1
d
20 F4 =T (RWED) ®\ !
o5 Lif- —o— AR (2 BF) A\
——WHEEA (ZWH)
_22 [5) —— TR 2 S T R L BB ax

H—18 BAHMREEED/ X ILDZER (ARTE)

TINAFEEEE

1]/
= T

i
ARfEIL

YT

FRP /SR IILDERE

5. &

FRPEHUAMUL, BE TIHAESEWZ Eh 6, 40
DIRMOFTE 2 12 L TRBRRME VR B, F 72,
FRPOFEE % A L 72 Lk & LT, il 2 52
THEMI ARSI T 2 FiEA R+ 5 2 LT, A%
Wik $HZENTE T,

22, ATHOFRPERKRIROEIEICH2 ). TR
B 72 72 72T H AR E R E B U S, I NI R o %
D&z, BHOEEELET,

<BEXB>

1) AREE, WEBA, BEEFERE  FRPEBKROMA
i, E b HING20, pp.23-28,2005.3.
2011.11.7 31

avy ) — MR

BEE—9 BIRA

42

‘BB  No.26



TR AT EIIBY & > D%

Erection of the 4th Chikumagawa Bridge of the Hokuriku Shinkansen Line

O oA =Y OB o OMT oM o ® o uY F om ok o
Seiji SHIMOZAWA  Nobuo ETCHU Tatsuya AIZAWA Tomokazu YOSHIDA

Summary

This construction will erect a steel continuous 4-span composite box girder bridge to cross the Chikumagawa River
of the Hokuriku Shinkansen Line. The construction required various techniques because we were unable to use heavy
machinery for the piers near the flow of the Chikumagawa River. Therefore, we had to devise unique construction
equipment and procedures such as using a special launching machine and a crane on it. In addition, the construction
schedule was tight and all-section welding girders were assembled according to a strict schedule. This paper describes

the all-section welding girders and installation.
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Construction of the New Bridge (Haneda) at the Taxiway of
Tokyo International Airport

w8 EY
Masahiko TAKAHASHI

Summary

Parallel taxiways are under construction to make runway A on the west side at Tokyo International Airport a double-
track runway. This bridge is located at the intersection of the parallel taxiways and airport access road, and the structure
is a simple hollow composite floor slab bridge. The paper describes the removal of shading louvers, large-block erection

using a large crane, and simultaneous placement of floor slab concrete.
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Construction of Column Capital Part with Composite Structure of Steel Box Girder
and RC Abutment Piece —Loop Bridge at the Kiyosumi Mountain Road-

Z oW & R o B e
Toyomu KUWAYAMA  Tohru KATO

Summary

The loop bridge at the Kiyosumi Mountain Road has a plane curve of R = 50 m and a continuous hybrid rigid-frame

structure of a steel box girder (1 box) and reinforced concrete piers (single column) rigidly connected. This structure has

a high earthquake resistance due to its high degree of indeterminacy. This also makes the structure compact and reduces

the construction cost because the entire bridge, which consists of multiple connected high-pier bridges, can carry forces as

one structure. This report describes the characteristics of the rigid connection between the upper and lower members.
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BFE—RBY & SBRIE—
Feature — Demolition Work of Bridges

it H wHEF " ok oM oW oA — AT
Yutaka IKEDA Tomokazu YOSHIDA  Kazuhisa ASAKURA
B R ORT M E ATY BHRS BOET
Kazuriro WATANABE =~ Masayuki SATAKE  Atsushi HIBIYA

Summary

Some bridges built in the Taisho and Showa eras are to be demolished after being used for a long time. We have been
involved in many such demolition works for some years. This article describes the demolition of four steel bridges

(Adera-bashi, Katsuse-bashi, Akasaka-bashi, and Murayama-bashi) and one concrete bridge (Tsutsumi gawa PC).
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Corner Reinforcement Work 1-24 of Steel Piers

R I
Shuichi TAMURA

éﬁ 1 *2
Kosuke TSUJI

Summary

Recently, fatigue damage was found at a part of a steel pier corner of the Metropolitan Expressway and so all the

corners were inspected, revealing numerous cracks. This was reinforcement work for fatigue damage with a crack

length of 30 mm or less. The paper summarizes the work and the various issues that arose in the process.
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BHERX - KBICTOERMNEIBISE

Restoration Work from the Earthquake Damage at the Daikoku Junction of the
Metropolitan Expressway

i3

b/ AR S O G
Mitsuhiro HAYASHI  Takeyuki AKAIKE — Tatsuhiko KASAI

Summary

This construction was implemented to urgently restore bridge piers that were damaged by the Great East Japan
Earthquake on March 11, 2011. The targets were the bridge piers of the Yokohama-Wangan-90 and the Dai-P206. The
restoration work proceeded in two stages: temporary restoration, which was completed in the morning of March 27, and

final restoration, which was completed in the early morning of June 21, 2011. The damage at the Yokohama-Wangan-90

bridge pier was minimal and the pier was fully restored by the temporary restoration. The Dai-P206 bridge pier was severely

damaged and was tentatively supported with a bent erection as a temporary restoration. The final restoration was completed

by replacing the steel girder blocks damaged by the earthquake as well as casting floor slabs and wall bridge railings.

F—U—FIRHAREL,

1. EUBHIC

TER3F3A1IH, MBREDOHBHEZEOZ L TH
bo (11) AAAGRERM S LD BRAIEK DA - 720
RHAANRKFEIETHIE L 72 KFICTIZ B § 2
() »o0BEMNEFTH o7z, BHIH12HDOHIC
EEEAGER () At cwhT & 2, miftk
MOBREHEBTHEIAY — b Lz, BIHTHE [KRE
H] & [AREIH] o ZERCTirbi, FR234E3A27H
DOYNIAEIA 2, FH234F6 H21 H O 2512 134 H
w5t T L7z,

HHEEEROLH b R WEIHZ R727 72012, AL
FTREL AL Lo/ A ZERT 2 &I,
Bea e TRhz2E8ES LT 21To7. KX TR, oh
D& BARIICHRE L, FBIIZEE L 7ov,

2. HKRKR

(1) 2&FBE

R —11C KABICTOW SN E 2 7R T o B L 72D 134%
BTG & KP2061G I D2fE i T 5. 2D b, K
G DHE I CTH W IREIH THEOBICEIBEZE T
L7z L2LAHS, KP06GEH O EIZERNT, K

BIHTHTIEN Y MEEIC L A F TRITW., A

gratnd e
BOLAONEEM

AT R
R ORE

,,,,,

WTLLBER
BORFHEERE
LT&H0ET (8)

2 B ETS DS ARE(ED),
1 . AR AR PA AEANGTITESA

TR
HM—1 KBICTOHKMER
(ERBOEHSEERMASE R —Lx—T &)

UG R ESEART P ARG R TR R T — TR E
RGRFEAT BATATGR LRSS

74

NGRS AR AR

‘IR No.26



HLFECBWTHSE L7 a Yy 2 Oz %217 -
720 THEL TRk (BE—1) ORENTLETIC

HTHH, EEOIANV— MBI UTEEY — FOZFE
LODMEEZ#H T LT,

E%ﬁwﬁiﬁ%%

BE—1 fEHEIHEORIR(L

(2) HEOLEH

MG MR DB 2 FED 5 b D1EED A K7
Oy 7 %RELZ, RELZWY A F 70y 71, %
ENTWBEy PRV MAPSETHILTBY, 31

IR P LSS R TW: (BE—2),

Yy MRIL RBERRRSR

BHE—2 MHEPIOEHIDE IR

(38) KP20615H

FIWIN—HT OB AR E RS, EEBLOHAF
Ty 7B & ORI R EE O —ERIIHT T IZE T L7,
BAEDE T L7270, BT 10emD B DA L,
HEREE O 7 = 4 APLZ BT & /-, @flimihaEid,
Hr& DEZRICE DI L% T Ly Sidh30emAs L DA
HE, gmrBEsETn (BE-38, 4),

TNOS—HIDSE T L72Bs, BRI EZSRER I, 15
BIC#zE L, F7I9 Y% T2089 ICkTE-¢, i

EHEE - KEICTO RS IR L

HETAXYTTLBERSETCNT (BE-5),

BE—5 AP206HEHOEIKR (4 L/ —1)

3. RIBGEDEE

RHRDOBHIIIBIG A 21T > 720 BUIGRADRR,
M3 3MISBUE AL L 2 0, AZCWE D AR ]
CHIMT - IR TR [REIH] O “BREEIHIZB W
T, Rl b B v @TILOME»E) 7
EOBEIHENMRE 217 - 720

MRAGIH] 3, XYYy ¥ 7 v THEFEL N ME

75



ARG L7z RESH R TH Y. KR ET 1Y
7T LERFEERLTBY, FUN— VLY vy
F7 v THIGEM OB RE &I S, N2 P RD
FHEN/o Ry PREEPTIZBEHTOMANLIZL I IZ
RALDS L WA TH D . RE T 2%600t12 7% 5 &
EbHoT, MREBHO7—F 7 E2HOBL, 7—F
Y7 RO R EERR 5 HE AR Lz EIRO
i TN A B —212 7R,

[RMEIH] &, R EY— FICERETRER 7 L— ViR
EPSIHE Y. T80y ZETRRMERE 2T o7,
FERMYIZIE, 550t — v T L—r 27 L— Y 2/ LEER
Wxefriid Lz, K7 uy 7 AT 2 hik xR/
L7z B RhuIE . VRS IRE I MG 2 42 & W G SR e R i
ZPRM L7z AMEHOHE L TNEZ R —3125R7

AR e A T L

SRR ORI

AR B DKL
v
Ry MV X T v (RESZT)
R AT
N bRy RF T (FREMB

v

E T (M) - maEA T T

M—2 #Izo— [{REIR]

4. IRIEIHI=E

(1) HBEITEOERIES

| s HE T

¥

| BB T.

v

HTBA# D « Hrr E FHHE

i L EH A T L

X—3 HmIL70— [AR{EH]

(2) HEEOKEH

A R 78y 7 IIMTBREIC TREE 2 ERE. b
DA K70y 7 2 F{igE Lz, L7242y FRL b
WHAPSIEEIY, FEy VRV ERRLE (B

E_G) )

EE—6 B0

3R
8 (4 0 i ] |2 i (i ] 2 6 J
EARIT B E
(51 FiRfTE) Sl
S — e &
(EE A THD) 5 5 |
= Rt e
HFRET =
£ C——
— R e L ——
i T
E
= m —
T 2
E i) f—
. 2 | -
R AT
T .
EET T ——
(FAliE A 7R + i e e—

76

IR No.26



(3) AP206#EH

1) N> MEBEE

N RSB R TICRE L7, N M AEBEIZ 600t
DI 2 HIEREE T A 720, BEREH 7 —F > 7%
L, 3270 — FPERFTRLARY ML L (BE
—7)o N MEBEHRE T TRIEEE A VTSN DM
LHIFATH o 72, FEREREO 720, X b LA R
T ORI ] R A RER R O ML 2 BIIG L7 £
Poe R M IARE LA TR LM L DX TR b (4
800) ZEMH L7:o N NIV L—VHEFICHAL, 7
Oy 72 L CIERAME I L CLREM IS0 (B
E—-8

E—-8),

BEE—8 N hRERR

2) VyvxTYT

Ny b FICERE LY v v F45E % v CHEBHT
DT XT v TEA A7, Vv X T v TIE, &HA
ORNJEEMEXE=F) 7 LS, KREBE+
10mm#% HEEIZERM L 72, K EERRE R, #isHy v v
FITREIRZ . REHE TR EFL LD ICHELY L L 72
(BE—9),

HHbE - KERICTOREFAEIRLH

BE-9 Yy uFxTy TR

3) 1Rk%

Vv X7y T L VAR EEEA R 2 R L, AR L
P ikE Lz, IR A IIFEATE D50 % M IREE 12 LT
BIZTHELZ (BE—10),

FE—10 {REHEFHERR

4) MRAF7—3

WEEE SO FHEBEFAAIC, LD S540mDEHRIZH
D — R OEFEEE TR R Wz BHEiG o
MAT7T =Yl LZ (BE—11), MAT -3 b
— VDT = LDOFNANEEAT =V WOT B2, 7
L — VSRR 2 T UL, TOmOE S F Tl
BECHh Do ARBYTlE, BIELWOBLTALS RSO
fRRECEHH L7z,

MZ 7 — JfERIKR

BEE—11

77



5. XRIHI=HE

(1) BBIEOXHBIER
T ERICE 2 - EC LR A ZE L, i
T L7ze FREIZENM AR & 925 TRARDOM T 2 /1§
BEEE- KBICTEXK AEIEIE HFETRE

EF FHELRE
HF RETRE

| 6/22, 5:00;52%%5#11!%%
y A

| 6/10, 21:0038:8 $3HI BAsE I
[

(2) ITiH8E

INA=T = DFITHEZFHAFL, #ERELET
BEL 7o HMMTHLGEMNO KM EIT->72 (BE—

BEE—12

78

EUEHTELE - BRI

68
108 #H Arb|ea@|Bam|uaco]sac0[18AG) [ 178 @] 188 () | 198 (B) |20 (A) [218 (AN B 0
EHE .
B —
ESii] Ml ,
BIEHBET HE l l | I p = | _
— | | ﬁ 245 AR L
ki /l { 6/21. 5:00 3838 # | A2 PR | L = I_
HE
IEHERT _
s (P56 ) ——
EHE L]
HTBA S LEBE im | {
L]
— £51 5
e EHE _— ——
RREER T — - T
Hig :
BEGLEET ol o, fofis LR RABE LR A —-
EiE|BERALTHARYELS, ——
—— (BB =N OB RBETREZM O Wi
BRART HE LR RBTIRE 5oL EEVELL, I e e |
(REHEEL) (=5 B | |
BEMT il / #
(REMMES) | I e | |
- i RHEEITL. DL
BET HE TLECEABMERR ) | | =
EBEAT) 2w W IEITRLELE S | |
(HE RIS AT EADT
BISRBNTEELEOT,
OFEEEDLEESHE, TE
T AVA B &Y FE LT,

(3) BEHOBWE

B OBER, KIREICE Yy T4 07— L& RE
L, WEHOWMEZ Ly 74 7 ¥ — 2\ TRERHT
EWMEMT OB & Lotk WL, 7 L — 13550
T—=NTL—rERwi, BEEET v ——CHlf
L7ay ZICTHE L, BER, M2 E e sc
7 v 7 ERERT 5 20— W@k L (BE—
13~16),

i
BHE—13 tv7q>7E—ARERR

‘BB  No.26



BEE—15 BIEHHRERRL

HHE R - KERICTDREN

IR TH

BEE—17 BEEHIKR

(4) BV ZHTDERER

MEM 2 WET HBIMHEA L 7255000 — V7 L— 7
L= 2 OS2 ToTe A—NT L=V 2 L=V
IR S5 AR OREE FEEERT L L Lk
L7280, —RpEATIR I 2 S H BT, ARG E 3
FlRZ G LcREE T4 L7 (B—18, 19),

il

BEE—18 HHTaXBERM

79



BE—19 HiEEERARR

(5) BBEKIRDIET

T BERICE R LT, BEF - B LE -
726
O£ BRI

RIPR E R B QMR Z I 5 720 SA R % 3R
L7z,
@I > 7)) — O

M2l TR E L0, EEFRE (21N
mm2) L EOEBEDPVETH 72, D720, B
FEAON/mm2D i 2 > 7 ) — &R L7, £72, O
OEINDFELE %35 2 Ex HigE L CTEEMB L O
AR L7z BARM ISEEHER] (20kg/ni) %
R L7 SBUEMAME I O OBt & LTRY
Tu¥ L v ABE#E NV F v MK (3500dt-300)
03vol/% % M L7 DA% (R—1) TR,

xR—1 KR3>7Y - bEEE

fEt BATE (kg m3)

el A . BR[| A | RLF | R
ik a0 T Y |
(mm) (%) W C F S G A
20 38.1 165 413 20 726 1013 8.23

FRRE - BEEa > 7 ) — N HITRE

Iy 7)) = MTRICE LT, FOET VHOETIL
—hEvIalb—Tarl, BHFToOETL— e
WTBW, 72, Ao VHEBIURY THOBHIL —
MZoWTHIIaL—TaryLiEdTBni,

IR DFT#ZIEHR Y THIGTH&ZEfT 272 (BE—
20), PIIOUENZGIET 5720, WIERAM % Hichi
L. WL Z T2 72,

80

BEEa o 20 — FoRTIE, BT v 2 ) — MTRE
oy A — M= F - BIHORE Lo 7%, MHBTL
77 A7) — MOFTRIZ Ry N—I2 Tl TV 7
)= MTERRW B L OEARRE (BE—21, 22) (2
GNERS

EREpIEEOD
RUEREETIEITO

BE—22 O 7U—’EERR

‘IR No.26



(5) FEMIRE

A O 2RI FE N B ICEBRL IR E (PCT
=TI AT) 25 TLIKBLUY A FTay 7
TRAIEF = — 2B DRRE 21T o 720 MG IREE B &
VT rF k% (BE—28, 24) IR T, T/, N
—b ¥ VIS BES RO FRE 2T, L (EA
A TMEIN (BR)) (2B %5 1 R IAEIH LFII%E
TL7

BEE—25 R206KFRIBZTIKR (HIT)

—

BEE—26 K206KFRIBZTIRR (HBE)
6. BHIJIC

W 5ARIAE TOIFFIZEHIH O 25T T v
72 7cRgEr - BUE - LR OB Wz L
I

WRICATHICH 2 ) SREMIEELZTHES I L2, &
AR EE AR R A SR B L OH RS A 7 )
Y 2AMENOEREIIE, MEHZE) L TR EH OB
eERLET.

2012.3.5 4

54 THUIEY &5
FHERERAOT M % ¥ CIBR L — b O— TR (BRI L) & ER L4 E

WA MAHAE (A 7 7H0EEAER) TF, LHEMIE EMToR/E - 2488, HIL URR. Biga > 7)) — b, R5F
i) T BBRFEIEHEIEE T, FRIEPIASPSICAIV, FIEAEE B/t ) I L TEET,
(7K )

S - KBICTORE S I T 81



w &

FRPBAzEMRZ FB L 1 Bh R 21l
N N 7= =
—PRERFRMASFRXF2ER/—
Anticorrosion Engineering Using FRP Protective Board —Second Bridge of Okinawa
Institute of Science and Technology Graduate University—

e r o P o R BT kR ®BYow R omm
Shuhei YAMASHITA  Yoko GIBO Akira YAKABE Satoshi SUGAWARA

Summary

In response to the severe corrosive environment in the Okinawa region, a unique anticorrosion manual called “Manual
for Painting Steel Bridges in the Okinawa Region - August 2008” was created based on past cases of corrosion damage.

For the construction of the Second Bridge of the Okinawa Institute of Science and Technology Graduate University, an
anticorrosion technique described in this Manual was chosen, to improve the durability of paint by preventing saline
matter entering the spaces between steel girders. This paper introduces the application of the FRP protective board and

describes important points in its application and future prospects.
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Construction of Bridge with FRP Composite Slab
—Harimaya Construction Zone (Part 3)-

Summary

U = S VN

Ape k2

R

Toshihiko YAMANO Daisaku NAGAI

Harimaya-cho Ikku Line, a local road of 1765 m length connecting Route 32 to industrial roads, is a highway

designed to ease congestion at the Harimaya Bridge. The construction sections are blocks 4-1 and 4-2 above the

Shinborigawa River from Route 32 to the Enokuchi River. The installation point is a location on the river where the

difference in tide levels is large, and a rare species is living there. A pier style of fiber reinforced plastics (FRP)

composite slab bridge was adopted because it is environment-friendly, ecological and easy to construct. This paper

reports the construction process, which was improved since the first similar construction in Japan, the Ushioshinmachi

Bridge completed in August 2007.
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Adoption of FRP Form for Replacement of RC Slab
—Mukaizano Bridge of Kyushu Expressway—

% 82 8" mom ¥ oA R £ BY
Toyomu KUWAYAMA Gaku FUJITA Keigo KUBO

Summary

This construction involved repairing the slab of the Mukaizano Bridge of Kyushu Expressway, ordered by NEXCO,

West Nippon Expressway Company Limited. FRP forms were used for the cast-in-place concrete work of the

overhanging parts of the slab and the balustrades of the bridge in order to prevent the falling of concrete in the future

and to shorten the construction period, considering that the bridge is an overpass of JR’s Kagoshima Honsen Line.
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Manufacture and Construction of Accessories Made of FRP —FRP Accessories for
Shin-Tomei Expressway of NEXCO, Central Nippon Expressway Company Limited—

A ROBRE ZFOJE OB B T
Kenji NAGAMI Yoichi WATABE

Summary

A fiber reinforced plastics (FRP) inspection access way was experimentally constructed in the steel upper structure
for two of the four spans of the Komasegawa Bridge (tentative name) in the section between Gotemba and Numazu of
the Shin-Tomei Expressway, which is supervised by the Numazu construction office of NEXCO, Central Nippon
Expressway Company Limited. In addition, for the PC upper structure, other equipment made of FRP was installed
such as an inspection access way for the outer cable fixings, an opening cap for an inspection borehole, a handrail for
the top of the substructure, and ladder. Several more installations will be implemented for PC upper structures,

providing various business opportunities.
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Introduction of Three-dimensional Measurement System with
a Digital Camera (PIXXIS)

ANV S S PR N |
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Kenichiro MATSUMOTO  Daisuke YOSHIMOTO Nobuya YAMAKOSHI

INEE B g

Takayuki OGASAWARA Megumi OTUKA Toru KATO

Summary

We have achieved good results for 17 years in computer simulated assembling as an alternative to actual shop
assembling. In the past, we used the Super Brahms system (contactless laser three-dimensional measurement
equipment) to measure members. However, the measurement equipment became older and there were more bridges
with fewer main girders, so the actual shop assembling process was skipped. We therefore introduced a new system
(PIXXIS) which can easily perform three-dimensional measurement anywhere using commercial digital cameras. This

NI B e

article introduces the history, system overview and measurement examples of three-dimensional measurement.
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Upgrading of a Plate Girder Assembly Line

*2

Nk E R
Takanori MURAKAMI  Takashi INOSE

pl

Summary

We updated the assembly and correction equipment for web and flange members of a plate girder manufacturing line.

The equipment can be used for both assembly and correction in order to conserve space. In addition, a downward-facing

submerged arc welding machine for welding webs to flanges was upgraded. We describe this equipment.
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Introduction of Bridge Structures and Accessories with FRP

oo
Yoichi WATABE

Summary

Fiber reinforced plastic (FRP) is a thermo-setting resin plastic material reinforced with glass fiber. Its characteristics

include high strength and corrosion resistance, yet light weight. FRP is widely used in various industries. The article

introduces bridge structures with FRP, accessories and adaptation examples.
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