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Development of FRP Composite Slab Using a Hybrid Permanent

Form of Steel and FRP
A ROE B W T R Ex
Keigo KUBO Tatsuhiko KASAI
Summary

A steel-FRP-concrete composite deck was developed for replacement of deteriorated slab. The slab is composed of a

FRP permanent form installed with steel pipes, which can strengthen and lighten the RC deck subjected to fatigue

loading or corrosion. Durability of a model deck containing two types of joint was tested with the wheel running

machine. In the paper, the fabrication method of the deck is introduced, and the load bearing characteristics of each

section was observed by monitoring strain distributions. It can be concluded to have enough fatigue durability that the

deck must be reinforced for shearing strength the slab is not divided into two layers of the upper RC part above steel

tubes and the lower part.
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Bridge Accessories Using FRP
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Hiroshi INADA Shigemi KURITA Tomonori KOBAYASHI ~ Masayoshi SATOH Keigo KUBO
Summary
Our company has been adopting FRP for bridges. We have already commercialized FRP composite floor-slabs as
major structural membranes, and inspection access ways and manhole covers as bridge accessories. In this paper, we
introduce our bridge accessory products and examples of their actual application.
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Proposal for Bridge of Low Depth Structure

2o i EE R & A N
Shin ATSUMI Kyoji OKUMURA

Summary

The adoption of QS Bridges (composite slab bridges) has increased in recent years, but several problems related to
these bridges must be solved to increase usage in the future. In this paper, we propose two types of methods to address
the major problems of QS Bridges and clarify the applicable span length as a result of trial design of QSHFB for harsh

corrosive environments. We also present a design summary for QSB II for long span lengths.

F—7— F &GS, AERMAE,. FRP, 28T,

1. FAHVE

TAENAI TR ERE MR FIEHRRP AT
B2 OWE EET L EMN LR, BT 2580046
IZEBYV ERLENTWD, 2611 L A ED /MBI
DHDT, HEHRO—MEHRL TBH ., BT I5HE.
LA S THESZMILI LI ROLNE, TTIC
LHAZBWTIEEEIRY O ) | b T BENERREES 2
SHC R EEL LTHM - 22 ) — PEROEWIET
5B [QST) v V] #F%L, EHEEWEPLL22H 5,
LB ESICFOEBEHELT-OIIIE, T A MEEEH
LB, LTOREZmRT 52 EPLETH 5,
OEBEMIEIZ T > 7 ) — MEORMIEIC A, &

CEENHZAET 200, HEICHISEL T 2

72, PR T BT 5 MMM ZEH L oRE

HBREL L TOERKIIDHHH, BHATRLEFBMEIT

FRE SN D, JUENE., FHEHZ EOEROBAER

BEN DA o
@R LW T 40m AT EAEHRRTH 557, &5

2K & 7 40m ~ 50m L[ 7 7 ANDHfIE,

QMM & b FHRiza > 7)) — MR, 5lEME %25
T % S CRERL 3 % HLAMT IC R 2 & TdH 5 A%,
BIFE— A ¥ PARET B EHHTREE N O IT,
oo bR TR, EREOICH LT, 4% FRP

O TES [QSHF 7 v ¥ (KFR) | 2IRET 5,

LRI

X552 EROIH LT, PEFMN & ERERRE G Db
FohBEROERHEERE Qs 7 v ¥ I (k¥R | %
"ET 5,

2. QSHF 71U v (R¥) OBIE

QSHF 7') v ¥ (LLUF QSHFB & 59 ) 1$HATO QS 7
)y Y (LLTFQSB ERET) I2BWT, EHMICHAH %
AL, 28RN 2% BRI L AL 3eb & S darc
FRPSA NV THE o725 4 7OWHETH S (BI—1~3),

FHICHESAZEHRE T2 2 & THA . % KiE
WCHIR T 5 2 EEAfECE %5, FA RIS AT % T
NTFRP AN ET B ETHEYBRIZOLEIEL &
D, LCCOIH ZTHERMIZZALEZLND, 72, &Y
B IANPEH2L 0D, UG - S aRE &
N B EESAM A, BHBHED SV,

FRP/\®)L
FRP/\FR)L
HE4R
HM—1 QSHF DR

TR R R A SV — 7
S FATAERE R A R

19



FRPAZIVEESER
FRPAZJIBEEER

R C /&R

BAOLI Y Ht

i

I

iR 1200

===y

FHifEBE 1200

FHiEb 1200 650

WixtEtZ 2400

WxEE 2450

B —

2 FRP/SZIVELY) {3 5E4

9700

600

8500

1000

3250 3250

FARI7ILNEHE T=80mm

7o H:Fﬁﬁﬁé:
L7-35E&
12,

FRP/AFIL FRP/S# L l HEE
650 7 x 1200 = 8400 650
2450 2 x 2400 = 4800 2450
X—3 QSHF K=&
3. Bt
QSHFB Oy H i = Bk I3 4 720, kit o417 -

L C. HEHkD QSB O i 14 4l #1 % 1k Jf
SEHM T CATEEL LA ZILY B

ETHEI LR

LCCOIETIE, BEDE VR ¢ LE LT b BEA
FEDOQSBA T A M@ & e B — )5 Tl EVESM % L
72 QSB & QSHFB (X2 IZAIZEDLCCTH AH Z LA - 72

(— 6)0
F 72, S 20m FEE O IZ B VT QSHFB O #E M
DY — 7 HED S N7,

PlEX Y, QSHFB O HEIPHIZ LT O#E ) TH 5 &

Wz b,

@ 78 W 20m F2£JE

(2) % FH M3 T stk AT 2 W 3 5 & & 25T & Ze v lbde,
bbb, RRIEG DL ek A o8 (2 i BR
T AR, Bl EAE A& WA
TREEITORBEOE VD LMD+ — /v =232
R

N
o

-—@--QSHFB
[ —a— THEMESEH Bt
—o— T EEM CaFR

[S)

o
S

W [FA/m2]
3

~
o
/
/

§
\
\
»

u1u+*1¢ i—ﬁ'x'“E’J&ﬁ?%ﬂt@(ﬁJll iz
EL §_1 0) !/) k Lﬁ_o

F—1 HETEM
Bk HALE BTG
T8 B i T
T 10m, 15m, 20m. 25m. 30m
iR ) i LES 350mm
AHIER 9.500m
AT AT 02% (FEHHM)
HhsE 80mm
R 200mm  (k;=1.25)

4. FEHRLEE

BB IZB W
D QSB 2tz

T QSHFB (X FRP D Hifli 522 L, 1k
ANEEGAETIIHE (R—4),

BB EGAZRM (RILER) THET S L,

QSHFB (X841 A3 72 < |

B 72O 4R
. %Ijl:ll:l]:! D

20

WEOBWFRPEZZH L Tw»
MR, BEER AR A 2 LTI
A MDA ENSL (R—5),

&
60 : :
5 10 15 20 25 30 35
XK [m]
H—4 HIEBLER
300
200 |-|—e—asHFB
280 || —A— EURILEIH itk
. —— EEEM CaEE
< 270
£ 260
W 250
240 . -
§2 230 & — i
290 M
210 ——
200
5 10 15 20 25 30 35
XMk [(m]
M—5 #effrtE
300
200 |H—e—asHFB
280 || —A— ERIEAM B _—
T 270 [T BBEH CaF% A
< 260 —
e
W 250 v/
240 -
S 210 & —
3 \.-_‘ /
220 3
210 A
200
5 10 15 20 25 30 35
XK [m]
X—6 LCC k&

(AR LI O 5 A TR 17 4F 0 B 2 o )

R EFE:H

No.22



5. QS 7 U v T T (k%) OHE

QS7Y vy HIFEIC4mD LoEZLHEZHE L7
HERAE T, IRRUIC A BRI IV 2 & TH 5, WX
ZFR—712, A A=Y= A%E—8IIRT,

PR D QSB I RIMEH AT 25m AT A TH 5o LA
40m U EO#HTIIHEEES ImLEER D, OME
AR (BN LAR D TR & % @D H - 72,

RIER I, PR L $2 2 & TS SIS
T (MiEm) 2 <z 2o, Hidmz EIFs 2 &2
ELTWh, BFEEIZOWTIE, FRENIRFEICE
N5 2 EDLEFH & ABRMOMAGDEE R D20,
I PRECIRZ B EHFHIFFTE B,

T/, BEERPHRFHICH L TOREL TV, £
WO 7T 7y bR TSR EZRET S22 &N
WRETH 0. FHEEDSENICL ) ZEMICTEES M, &
FEHEORENVHERTE S (B—9), IFREHHANDIIEI
DWTIE, FHF 2T 2 F TR 208 BRI
TAHIENARETHS (B—10),

TR L TR DO, S S O X TR

I

8 A X—II8—2

Bt E R R ORE

X—10 MEEHEFFOBZN

6. ¥bHWIZ

AR CRE L EMERERE, KEEsTRTHLE
V) iR R R B OEMEROMA G DR THIL T
Who FD0. Bl EBRRWTEOLER KV,
T, BRI INTERENTIEPHRL D, B
7 - LIS HED L WEEEATH D LEZ TV,

=L, EffTICH o T RE z L EE TS
Brdbdy, SHOBETH LA, TITRELLTY
L7 MITAERICHR S EHEREL TV 5,

<BEXW>

1) Tl EAE O Far L AERREE, EARFRWICE

No.501 /1-29, ppl ~ 10, 1994.10

) fRE, BA, KR EBURM (QS 7Y v Y) DR

4, B No.20 2005, ppl7 ~ 22, F 1743 A
200722 =ft

2

21



VO )= FMEDHB\DRE LK

A Replacement Construction Method from Concrete Bridge to Steel Bridge

e 7k il W K T HEx
Toru SATO Isao SHIMIZU

Summary

In cases where an existing elevated bridge is to be replaced, it is effective to use a steel bridge with due consideration

given to rapid construction and environmental effects. If an existing bridge can be replaced without removal, the site

construction period can be drastically reduced.

As a result of studies on replacement construction for concrete bridges, the authors introduce a method using steel

bridges that was granted a patent.
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Reports on the Package Contract Including Design and Construction
for Kameizumi Viaduct Construction (Part 2)
&= F ko F OH OE OB LK NSRRI T
Hidetsugu HORO Yoshiaki TERADA ~ Tadashi UEHARA  Shuhei YAMASHITA

Summary

The construction of the Kameizumi Viaduct was ordered as design & build contract. This construct-system was
adopted to utilize private-sector technology and to secure the functions and quality of this public structure, while
reducing cost, even though this ordering system is relatively new for bridges in Japan. This paper presents a summary

of the work up to deck slabs in superstructure work.

F—7—F kR L FEREE SR, ABURML, QS Slab

1. [FUBIC %  E:367.1m
* M AR AL ~P3 . 40.0m + 49.5m + 35.5m
R 26 THE, EE 17 554 XA D EifEs & L A P3 ~ P8 © 35.0m + 44.0m + 37.0m
CTHRME S, B3 & THE L2 40t L2 ikt - i T—45 + 37.0m + 34.0m
FERA (FHA e MR ©, Bzl E HE s AHE P8 ~ A2 : 27.5m + 27.6m
iR & D E SN THIEE367.1Im DEFETH 5, 7 ¥ 7 P8 ~BA2 . 31.0m + 30.7m

RTHIIMEa > 7)) — FEEF (DU, SRR E
V) DIETAGEA O EEE TSR S g0 FpIT
HHI b, EICABRRROEHBRTE LTOEX
ﬁﬁu%?%Wm*##MEén\:n%mﬁﬁﬁiw
BANA I L TR iRes & 2 & B AT
bhfwéoﬁmk%#%%maﬁiﬁ@méuﬂﬁm
EBYTHYY, TITEERKBOa Y 7)) — FFHHE
HERFET 720D MEEHHB ORI E L7

e £ S S

THBOME L L b2, BRAEEE LHEOBSHTIC -

W, EEERPEE %&thﬁwﬁimmm%ﬁ

BLUOEHKBMOELIZOWTHET %, 3. SRR Y — P FEiERE T

o, THEE= EBURIRO 2 > 7 1) — N Z & 0 BRI % PRAE

T5720 h\&mJﬁmﬁéﬁﬁwmf“:/7u—b

R eI A A5 171G DOFIHEEMERRRER LTV, WS HIHE #6304 Z
(R# 338, 57 1) EERRELTEY, fm3/7U—F®MIMﬁ‘MI

RROER @ AR (QS Slab) R R T2 e AR AT L, FEME L & ZITFEEED i 1

AR R A SV — 7 o THAH LR K E

2 THARH T AR SR RE AR TR L R AR SV — T

24 HHHH No.22



GO T TR TR 2 FE L 72, BRI AR O
TR TR - SHEEIC XD EMROETIVEERIFL L
o UTFICay 2 ) — MR TRBROME 282,

(1) HBOBERY

EBURLORR ) 7 T E O S VINE L U E
ﬁtwﬂ%W%K‘397U—b%ﬁ¥ﬁﬁ£¢étb
Ot TEHEA R L. MEEHEE 2R 2,

(2) HBRESE

FRERTIET > 7Y — FOTHEMEOMBINL . &K
RILOBN B & U, MEFEEAEOE LMD TS
WAET 22 L& Lz, SRR Y 2 ) — FFEBEETR
BRORGUHE . BRI REB L U7 T — 2 L
TR,

#z—1 HERIEHB
WHA T mnA [ meRiE | ik [
D& e
S [ 26
(1) TS Qr TR oy
LOT U 78 - N
@ 8Sem xmm
. . [@10em RIS —
Vsl E D EmE
Bz r ) — x| &"”"m (S 3W2E | V@ ORY | DEMTE |
U = il
() FTRbE O @Bk if;;g
A -
DR
(5) BRinAm SEHT ﬁﬁfj,jﬁf}?f
[ CEmmE . N
&
) b etmd B T LS
SEERFERR DR T T e = |
e B Er T mxansn |
(1) FMOUMN N RIHAHO BT
P —— _ i ke
v tomy | @) FEABE iz
(3) MbEHE | ez w
@FOfh i "ﬁud WA b wrEn
T— e E U 1Y ] 55 ¢ NN
HORRAK Eo
T . il R 228 <
A T-s-wAmsm 3 4 3 R . i i M g
e
] Hmar maaw AnR2= D i
v oEaR i
35 = il
£ L i ¢ 5 ®
jL‘ Ll S
3
R g
3 1.
# H £
3 1 -
e
= &
Uit He
X838 H
LRe I
| 2
H L
L 5 & b ® t £
me e 10 o Ko SR ok 5 L% gg
H—2 HEKEE—HH
T i T—fE5ESA] L 2RREEME LHoWmYE (20 2)

St awy

f g L1 Ed

LT S

ReI-BET

EPLLEE T gor wEn PEEE]

~XAY Y- IR

axsa
TRIWT

X—3 FEHRBR7O-

(3) HEREER

a) AV U—pFREM

av 7)) — bOFE®EITUKEOHHBZEIZL - T,
HERCEMLZ-EHECHMELZ(BLTES I L 2HAT
&7 ZOL) BRERPOEB/RTICHNTE, 227
)=+ DAT v FlE8em, /NA T L — ¥ DIRB)FFH 133
Bx2mesardbonl L,

RSy F8em |

ER-—1 SHRERIEE (T

25



ER—2 SRKRYIEE (/\> F856)

b) & PR DT 5

I ) - MHEZLZEBIA VDDA, BED
O ARHIFE R N ZhE—4, BI—5127RF, &l
fAR TR R & KL THB Y, FETCTHET D
FHERPHERIN TR D LEZ LN,

3.0 o fllfE
—~ 20 L | —— FEMfigATfiEi
g 1.0 . |
- 00 1 1 1 1
L0 L
] :
o 20
3.0
4.0
-4500 -3000 -1500 0 1500 3000 4500
AT g B O FEEE (mm)
2 i
gl | |
§ > T
I " I o T 1
HE. i - G
I T il
a I |
g
2 == =H—
J L] L]
1500 C> 3000 3000 C> 4]

M—4 7=bHEHAKESR

26

150 o GHlfE d
~ 100 —— FEMSEATAE
- 50
’,i O b 1 re / - 1
D50 \ f L . /

-100

4500 -3000 -1500 0 1500 3000 4500
FEMTE R J 5O HEfE (mm)
g :

g B = S = in Pt —
g ] :

§ oo L 2le

il | v AR

L H
CDW 200 200 WC>
M—5 OF&HHEROE
c) MFEE FDEE
BRURM A B IR SRS A 72012, a2 1) —k

DIEGHHELT L THR R BB LE L o 2 H %2 HE
L72BET b EbETITo 720 ABURMIZa > 2 1) — MT
ARG D BIFe % ICHIAR ASHEH 3 % & & TN AES 22
YO — MELEAT) SENTE L7720, @RI R
ANBROZEEHIHNT & 0 P L 72 IRREC, B T O fis
fE LA REL b KRB TIIYV+—%—Y v bey

N HWIZHTIARE TRITo 72 (BE—3), &I
UM OBEIC I ), HEI 2 ) — MK L O
PEINELAE LT ho/zl &b, ZOHERERS
ERRMOHAE I LTI @H TR TikTh s &
EZTWwh,

EHHEER  No.22



(c) 2N BADBEITAH

L ¥ -
(f) YIRTEDERER

BEE—3 Y4—4—Yrv hITHEICLZIT7)— FEBAITRAMIE

4. SAMTDLRER

(1) X=H
KTLFETIIUTOREYIHFET 5,

(D3 SEHb 5 B RTAG AR 4 M 45 (P9-A2 [, BP9-BA2 [H])
Y| L E i E L, B se BASH O 28 & 4T
WEMORFEEAT

(At - L —4EEHR] L 2RRBAGLFEOHY (£02)

@L%Eﬁﬂﬁ(%?ﬁ%
FEE LR (5 11:30 ~ 01 4:00) (2 EH, &
&%W@%&%ﬁv
171 08-308 75k (P5-P6 i)
ZEFEETRE L, FEXT)
@78 08-308 757k (P3-P4 i)
LEFEEYEEL, FEET).
&R NI

27



(2) BERBBHIX I

ATHONE THPH I E b MRS v 7 — 2
LTBY., it >y — BT R L 1) 80m D #iPH A ER
EIRBHGI X L 2o T b,

H—6 BEEHREMRGIXER

&

(3) ZEEEMRE

BT, BN TETHL Ty 7 7L — 0N
Y MNITEER®EE L, N2 NREIE S TR 81
TR b e ZEMEIC 1 ERRE L7,

HiZEak &, 120t, 160t, mmb;@%mmﬂ BV N
v 77 L= LEMICAEDE THEWSIT 2TV, 2
~470y 7 ML BICEEE L 7,

ATHREIIBWTE 2RI THDLEY - B2
AL BGOSR & M Lo Lo A
EHBETHILICEINIA N Y U R E o7z, $720RMK
THIZBW T, EBIRMOSR SR VRS E LTH
BHTE 2720, EHTOLEE L BT O®EN T T
L7ztg, Bhor ey LB R 2 M35 2 & T, Bk
B ORI S D 72,

n

FE—4 THZERRR

(4) LEBRHKELEOKET
EEESASE 3, M T2 AMEA TLREBRDOIEEN
e & 720 2 72, ML TORE., RBIROE RV PR
kaﬁ ZE TS, 360t MMERX T v 22 L—
;U*HW&%ﬁotoitfﬂﬁ%T%éfb\%
TR L7 M & ORIESRICIE. B/ SRV & akiE L.
U7bz/®@%%ﬁbf%%&%@f®h>7*8
VIEHILAFEEITH LT, EBERB X OV
T =NDOEEDREERANRIZHZ S L)1 :E‘Uﬁtto
R ERLZY)T 7T Y FIEIIEE Y B 25
TRRIE L. BENORKE TR oxt k% i U7z,

BER—6 HFEEE/ SRIVRERR-1

BERE—7 FEEE/STIVERBERR- 2

EHbf i No.22



(5) EEMFELENHET

KEERO P~ A2 B LT » THELD BP9 ~ BA2 [H 12
ui@ﬂﬁﬁﬁééﬁﬁkﬁbmﬁﬁﬁﬁofwé:t
Mo, TORMOLEERIZIZA2 - BA2EHROTEIZY
@LE%%%EL ﬁmﬁﬁ BAT O 2B & ] (25
ML %255, BEkEIT- 720 BIAEKH A MAEMIZB VT
BSEEIR L_%U)E—J‘Fﬁm E. IEEIIEEN S V2O, H
IS % 2907 9:00 ~ - 4:00 & L 28l ik OMEHNI S50
7o FoEBEERICIE, THEHEEOHH L THEENZ R
fil, LHEADH Dz B L7z

L L L SIS - BRI 22MY
L@ @ | D | upen
st x| it | JasrRR
! | i
gexa

| HOBBER 37071

5. R EKRDETL

KTHIZBITFAAEBRMOE L 70— %GRS
(1) #fgT

FHB L OIS A VO RIEZ R L. AR D
HFIFBLIH LTSy INT—=F T LT,

(2) ¥ —IVMEB{TT
EAkEHWHE LY —NVAEKY VR 7T DITREE

[gat - LR EHR] L 2BREEELHOME (202)

L7zo EHTARIEEIE, i &P OMAKDEAKRIEE
HEBEORKEE=F) Y I Th5DICY—IVAKRY VI
‘*%ﬁtwﬁﬁftoﬁnn COROIEa 7 ) — MT
HEEIca 7)) — PO W E YT — T EAEELT
2 TWh,

[@v — v ¢t T |

[ O # S % LR T |

[omm <xrmer |
!

(G < xr it F T |

!

F@Jl‘. Vi T |
!

| s i T |
!

[em e T |
!

[@=>7y—torax |
|
ECEEE S

EZ A T |

M—8 &MKRBROEI 70—

(3) SAtR/NRIVEREET
100t EOMITER b T v 7 7 L— 12X ) EBURM O
WS IVBEREE AT o 720 SR/ SRV OBERIZ, TH LD
<~ —F 7 HEIZ, RIEROT A &)V [ O ]
%:Eﬁ; LEE L7, T/, BFREICZL— Y Tho 72K
HEC. BEESMENG T H ORI RS & AT 721, 73R V4L
Ex’a?ﬁ‘of:o

G anp e

EE—8 RHEESMM H—9 IRHEHEE

29



& H PR kR 225

(4) ESRIRDOARIL MEFT

AR 2 < L[] O R TF-ER I IS HAR 2 BL 5 7 10) 00 Hl o
HME L CHZBEICER L TWb720, mlAR)L bE
BEAL LTwh, ATHTIIHHEGLA R % &ifd il
AVENDENVFEZRHA L, MV 2EICL DRV MR
EMEAT o 700 INEMAPAEREO E AT —ERB 0254 U
HIEMb, aryr)—roufEhzbild 572012
FiAKT =TI TEEZT) DD L L7,

[(mE xnue J

| memanmE | [#oERLrmA | wngEy |
OBHEHL R b BHSAL B | | FAsER |
THERFLIRE |

e
PG R
B A

g

e el

74} bl v {
RN R BR ]

M—10 $ER/SXMFIORT 70—

30

DRI M P ER

EH—12 FEMEAT — T

(5) 8% - BIRAHII T

R DL Z . ERSAASRRI T M O g i Af & 7
H720, WFIETY 7 RICFHHB L ORI % M T
LGOI E RS,

ARLTHETIE, RBURKD D o 72356 OER 0 HEK
EHMICE DVIRKEHERTE 2 X ) [z <B
SR, MBS X OCBESMA ORI LT L B D
HBALHETIE, R BBEOFTHRE 25 DKDE AL
e LTHIBEE TRIRE —ARATHL S 2 AL LTS
72, WEONBIFIFRIM L LT,

BR—13 ## - WAHETET

EHEH No.22



(6) FRARI>27 VU —bMREL
2y ) — FOFTAMIT, FEMETREIC X D ERL

T LEEY R T A, FTRIERE N IREIRE O i A
& - RIS OB O T I L 24T 720 BHITIZMN
S AR L SO AEHF Ly 7 — ML D

o T, 2270 — FEERRET T2E2FICF =
vy CEDL L) BRI EER 2, LTI AEHE T
v y— FOEHEHERY

F£—2 A UY—MEIBOT7OLXEEIER

g ®# ®’ H BE
DABEREDHE:R BEZARRETHICLERER.

@LIEKY — L B D IRRIRE 2 AV —MTRAHARICERETISODICHREL
fz1EKS — LA BRI/ OiRN O RE L7522 FRR
RN EEFRER

U5 —MTRAHEICERRICHERE, KA
BEUBKDLENCLERER
LTFA—2H9R2VD)—FDRSUT, BRES
FUBEN R ERICHIEDTER.
BILAEEICREINFEIFIENEEICERE
ShTWAIEEHER.
FERBROERSLUERIREIN TS
NERER.

DREFRDEOE AR BHEOESZ BIEBENERCERINTNAIEERER.
®aY—FOERISITAHETOHM [AREICEEIVT) —FOEFALITAH T

TETOFIREBMADET THHEDFEER.
93 YY) —tOREMLEIFHEDHEE BYGRELEFARESN TSI EER
W7 ) EEFEOER

2.
RERREREMMICOVTHER

[DEZEADER

@30 —FOILYT A TERDER
BIAVIRLIIEF. T2AH#FRDHER
CEREROERAFUVLADER

EE—14 FTRAKA BE—15 3 7YU— MIFE

EE—16 ftEfik BEHE—17 ¥— MEERKR

[REEF - L —HEREHR] L2 BEHIMELHEOHE (£02)

5. hHIZ

RIFIIERRRZIRHA L7722 LT, EREOHM K
DR L RMUE T O RS, BRI ORI TE,
HGE0EIMehARoN-eEZ 6N A, HL, &THOTL
FIHHTEZ AL FE2 VTS H 5D T, By 0IRGE
B LETH T 2 LEN D B,

R 18 4E 11 ABMAEORMIE, TH Lo L, FiE
BLUEBRMOLEERDPET L, KiRa> 2 ) — ML
¥fToTWwb, §RIE—HMOBESMZ RV T, FH18
FERARKFTIKIV Y- MELRETERLFET
Hbo lEEEHIKE LEHEDOHLE 2 5H%, FiKE L
BIZOWTHAHKRBOMEICKESEETHIETD
70, MELGBLEREZITVWREDOES EEY L 25
I LenEEZ TS, F-I1F TEEERLEN
BWTWAOT, INEHfHELET ARV ER ),

RZIC, ALFEOREFEETH HE T ZGEEER T &
i 5 s 1 ELE ST B & OV ELE R O B R
DF 4IRS KEHEIGET VW TBY), F-ET
L FEAEROBRETH 5 REEZOWH NS, #K
FEEY) T ICERCEHFBPLETE Y,

<&EXW>

1) &, WT, BN TR - L —3EREESR (12
L2BERBEBLIEORE (20 1), EiidH No.
21, pp.47-50, FHi184-1H
2) T, e, B, &E kR #Harz) - &
RRRR D LR PERE & ARGE R ICBE S 5 —F %%, 1A
BRI > >~ R LGER U, pp.2ll -216,
BI18ETH, TAR¥R
3) sk, BB (B), bBE GE), IITF, B, RE:
Sy ) — N EREROSEERS X OB LIS

M3 aMHa —BAEAE LHE—, Bel bRy

REFATHEE AR E4E, T- 125, pp.249 - 250, P
BA84E9 H, TARFS

2006.12.23 A

31



ﬁ#&iﬁiﬁ H8m%EHBA 3 RZMBE AR
(QS AD 7) o)nSZu

Design of Long-Span Composite Slab Exceeding 8 M (QS Slab)

HOR Ok e N B oW B T Bxs
Taishi AIZAWA Yasumi KONUMA Manabu KAMEKO

Summary

A composite slab comprising steel and concrete was adopted for the Katae viaduct above Fukuoka Expressway Route
5. The slab span of this bridge is a maximum of 8.3 m. According to the composite slab design-build manual prepared
by Fukuoka-Kitakyushu Expressway Public Corporation, the calculation formula for bending moment due to T loads
on the slab complies with the “Steel Structure Design Guideline PART B: Composite Structures” issued by the
Japan Society of Civil Engineers. However, this calculation formula does not apply in a case where the slab span
exceeds 8 m. Also, the applicable scope of the bending moment calculation formula for the expressway bridge
specifications is a slab span of up to 6 m. Therefore, design bending moment due to live load of the slab must be
studied when designing this bridge. We conducted FEM analysis and verified the propriety of the study results based
on the relationship between the Guideline formula and the specifications for the expressway bridge. This article reports
the results of studies on the design bending moment of a long-span slab exceeding 8 m.
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Design of Continuous Composite Girder Having Composite Slabs without
Intermediate Cross Beams — Section No0.503 of Fukuhoku Katae Viaduct —

N O e T g ROK e
Yasumi KONUMA ~ Manabu KAMEKO  Taishi AIZAWA

Summary

This bridge uses small-width box girders without cross beams, which is the basic structure of section No.503. This
means that composite slabs are used for replacement omitting cross frames. Regarding the 6.3-m span of standard slabs
of the section, we have already confirmed the validity of lattice analysis as a design technique. However, the span of
the slabs of the bridge is larger than the standard span. Therefore, we must verify the omission of an intermediate cross
frame where the slab span is 8258 mm at maximum, along with the safety during the design work using lattice analysis;
these are important issues to be addressed.

The present paper reports the results of our studies on the cross-section force acting on the composite slabs having the

small-width box girders without intermediate cross beams.
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Proposing the 2-Main-Girder Bridge with a Composite Slab Supported
by Cross Beams in Consideration of Durability (Part 2)
— The New TOMEI Expressway SUDOGAWA Bridge (bound for Nagoya Line) —

A e A SO & SEe A B e ok W BA A
Akito KAWAMURA ~ Shigemi KURITA ~ Motoshi IKOMA Hirohisa NAGAYAMA

Summary

Targetting bridges planned to have wider widths, proposing the 2-main-girder bridge with a composite slab supported
with cross beams in consideration of durability. Conventionally, the cross beams were arranged in the middle or lower
parts changed into the upper parts. Therefore some problems are concerned. In the vicinity of the intermediate fulcrum,
a lower flange may do buckling. The fatigue durability of the main structure such as a principal beam, cross beam is not
confirmed. When a vehicle runs, a principal beam and cross beam vibrate. This paper reports analytic inspection for
these problems.
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Launching Erection of the 2-Main-Girder Bridge with a Composite Slab Supported
by Cross Beams in Consideration of Durability
— The New TOMEI Expressway SUDOGAWA Bridge (bound for Nagoya Line)—

o A HER I A BE A B AT A NI C
Hiroyasu NAKAYAMA  Akihito KAWAMURA ~ Tadashi UEHARA ~ Hiroki MATSUMOTO

Summary

The Sudogawa Bridge above the 2nd Tomei Expressway is a steel bridge supporting a composite slab with cross
beams. This type of steel bridge was developed and adopted after repeated studies focusing on construction properties,
durability, economic efficiency, and future width increase/workability, assuming that the effective width will
eventually be changed to 16.5 m for three lanes each way. Thus, the construction features of this type are different from
the conventional type. This article reports the launching erection from the down-line work of the Sudogawa Bridge

(steel superstructure work).
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Launching Erection of Steel-Box Girder Bridge Using Large Delivery Vehicles
(Otsuki superstructure work)

oMl B E A ® F e
Masahiko TAKAHASHI ~ Nobuhiro ARIYASU

Summary

In a three-dimensional project for a viaduct at the bypass of National Route 4, a method to reduce the duration of traffic
restrictions during bridge erection above the cross-point turned into a technical proposal. By means of a launching
method using large delivery vehicles, the erection work took 8 hours compared to the proposed standard of 54 hours. In
one block erection, only one span is to be supported at the supporting points. From a design standpoint, however, our
calculations were based on a 6-span continuous completed system. Thus, we carried out “step” erection reproducing

these design conditions.
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Design and Construction of the Less-stiffened Box Girder

Y5 T A
Akira YAKABE

Summary

The steel deck box girders in OE33 division have the characteristics below:
- Because of adopting the less-stiffened box girder, manufacturing costs are reduced compared with the conventional

box girders.
- At Shiba River crossing(P12 ~ P13), the cantilever erection methods are adopted without bents or temporary

structures in the river for environmental reasons. Unless the construction is executed in the flood period, the schedule is

shortened.
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Survey and Damage Countermeasures for Steel Pier Corners (Square column)

j‘:t

= &Y R
Kousuke TSUJI

#ofE* 5l M fag 2

FA Chongpog Takashi HIKIMA

Summary

On the metropolitan expressway, we conducted detailed surveys into fatigue cracks produced in steel-made pier corners

and surveyed the causes of these cracks in order to carry out reinforcement and repair. This article reports the damage

conditions generated from steel-made square-column corners of plate-assembled WW column type, along with

reinforcement design and the results of crack repair.
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Fatigue Damage to Steel Pier Corners (Fabricated by butt welding of round
column and cross beam) and Damage Countermeasures

it E O LK OEZE o K F A b M
Kousuke TSUJI Kounosuke OTOMORI  Tomonori KOBAYASHI  Yuhki INOUE

Summary

On the metropolitan expressway, we conducted detailed surveys into fatigue cracks produced in steel-made pier
corners, and examined the causes of these cracks in order to carry out reinforcement and repair. This article reports the
damage conditions generated from F-type steel-made, T-type square corners (fabricated by beam welding), along with

reinforcement design and crack repair results.
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Fatigue Countermeasure for Space Frame Corner of Round Columns (Iidabashi)
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Summary

Fatigue cracks and weld defects were detected in steel-made pier corners on the metropolitan expressway. We
conducted detailed surveys to investigate the causes of crack damage. Studies were also conducted on repair and
reinforcement based on the results of detailed crack surveys. In this article, we introduce crack damage conditions
generated from steel-made pier round-column corners (beam web penetration-type) and report on reinforcement design

and the results of crack repairs.
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Repair/Reinforcement of Corners by Electro Slag Welding on Expressway Piers

EOH % e N A o owe N om OB OFEr b EF Brxe
Shigemi KURITA ~ Yuusuke KOBAYASHI ~ Kenji UCHIDA Tsuyoshi KOAKUTSU

Summary

On the metropolitan expressway, we conducted detailed surveys into fatigue cracks produced in the corners of steel-

made piers, and carried out appropriate reinforcement/repair work for the damage detected during these surveys. This

article reports the damage conditions, reinforcement, and repair method for piers in which electro slag welding was

adopted for the corners of the square columns, along with the results of tests on this welding.
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QS Bridge ORUF - T ICRBIT DS
—KIERE, MOB—

Fabrication and Construction of QS Bridge
— Mizunashi Bridge and Hayashiguchi Bridge —

B Il 8 &k & F A
Takuya TAGAWA Hideki NAGATANI

Summary

Nearly 20 years have passed since the QS Bridge, a composite slab bridge, was developed. During this period, we have
erected nearly 30 such bridges. This report describes the features of fabrication and construction works of Mizunashi
Bridge and Hayashiguchi Bridge, which were the most recently constructed QS Bridges. Also, we report workability

testing, etc. which was implemented for streamlining the method of filling rigid urethane.
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Ushioshinmachi Route Bridge Using FRP Composite Slabs

BooHh IE yE THOHE R A
Masahiro OKIJI Masato NISHIDA

Summary

Ushioshinmachi Route Bridge is located where prefectural highway Katsurahama Harimaya Route crosses Kochi Port

Route, and is constructed above the drain field adjacent to Kochi Port. The site is not much above sea level, and part of

the main girder is submerged in water at high tide.

We considered it possible to maintain the required clearance by providing rust-proofing measures against brine damage

and also by reducing the girder height, taking into account the natural conditions such as the erection point being above

sea level.

Accordingly, we studied the economic efficiency as well as workability, and adopted a FRP composite floor-slab

bridge structure, which has low environmental impact. The present paper reports the construction work of the bridge.
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Seismic-isolated Retrofit Work of Nagoya No.2 Local Joint Government Building

T B oKk M WO o HOFE OB
Shigeo KONDA Noboru NISHIGAKI Yoshiro YASUDA
Summary

The structure of the government office building, which accommodates agencies assembled to handle emergency
activities in the event of a disaster, has been assured with the seismic performance I category, by applying seismic
isolation retrofitting, to protect the lives of personnel so that they can continue to work effectively even after a major
earthquake. Also, due consideration was given not to interrupt the working environment because the building was still

used during the retrofitting.
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Material of S50N Steel for Construction Structures and Weldability Tests

H # 1E f#&*
Masatoshi TANAKA
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T OB F e
Shuji NAKANO

Summary

A steel manufacturer has developed new steel having a bearing force of 385N class, which is being used in actual

bridge erection work. As a steel frame manufacturer, we conducted tests on raw material and weldability before using

this steel. Our test results verified the performance and welding conditions of this materia
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Application of Tandem Submerged Arc Welding Method and Obliquely Upward Automated
Welding Method for One-side Penetration with Curved Surface (Arimatsu Viaduct)

o F oz W OK M o—
kounosuke OTOMORI  jyun-ichi SEGI

Summary

For in-situ full-section welding of streamlined steel deck box girders, it is possible to carry out one-pass welding of 18-
mm-wall thickness steel decks. We conducted single-side penetration tandem submerged arc welding, with high work
efficiency, and one-side penetration obliquely upward automated welding, thus enabling continuous welding for
curvilinear and inclined lower flanges. We report the results of tests to confirm the welding work conditions based on
our past experience with these welding methods. As more than 10,000 J/mm high-heat input welding was required for

single-side penetration tandem submerged arc welding, we adopted rolled steel (-EG steel) for high-heat input welding
for the steel decks.
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