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A Study on Structural Simplification of FRP Composite Slab Using a Hybrid
Permanent Form of Steel and FRP

AR £ OES W M OB Ze
Keigo KUBO Tatsuhiko KASAI

Summary

A steel-FRP-concrete composite deck was developed for replacement of deteriorated slab. The composite deck is
consisting of a FRP form holding steel rectangular pipe to stiffen the form when concrete is casted. In this study the
structure of this composite deck was rationalized. To evaluate fatigue durability of the composite deck is the most
important structural problem for highway bridges. Here, wheel running fatigue test on full-size specimens are carried
out, to find out the influence of the truss reinforcing bars arranged between the steel tubes. The results and evaluation
of these trusses are described in the paper. Also, the bottom plate and connection plate improved to do fieldwork easily
into reasonable one are confined to have sufficient durability.
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Characteristics and Outlook of FRP Bridge Accessories

T o B ®& A KR £ B
Masayoshi SATO Keigo KUBO

®OH oz
Hiroyuki KURITA

U S
Shigemi KURITA

Summary

In recent years, cases of bridge corrosion, deterioration and fatigue damage have increased in Japan. Therefore, the
importance of bridge inspections to facilitate maintenance has increased greatly. The basis of such inspection is visual
observation at close range. However, many bridges do not have the equipment to carry out such observation. The FRP
is lightweight, superior in workability and easy to fix to existing structures. Thus, the adoption of FRP bridge
accessories is one technique that may be employed to resolve problems relating to the inspection of bridges. This report

presents the features of such FRP bridge accessories and mentions their future outlook.
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FRPOS@&R & L TOERM%

Application of FRP Members for Sidewalk Deck

A BB
Keigo KUBO

Summary

Sidewalk are increasingly being installed on bridges to improve safety for pedestrians, so the weight of the sidewalk

needs to be light to reduce the load on existing girders and piers. Also, in the area of the seaside or sprinkling melting

snow material, corrosion is a problem and high corrosion resistance is required. We therefore developed a way to apply

FRP panels to sidewalk decks. This paper reports the results of testing FRP members as deck plates.
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Summary

In recent years, use of steel-concrete composite slabs has increased. However, in Specification For Highway Brides 1I -
Steel Brides , the specifications of design techniques and structural detail items for slab types are not clearly stipulated.
Therefore, it is necessary to confirm whether a slab type satisfies the required performance standards stipulated in the

instructions and description. This paper reports the performance standards required for QS slabs.
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Design and Construction of a Continuous Composite Steel-Plate Beam Bridge with
Cast-in-Place PC Slabs- Nishi-Kuroda Daiichi Elevated Bridge

Z oW o8 oKk B TR
Toyomu KUWAYAMA  Tadashi UEHARA Masakatsu SATO

Summary

The Nishi-Kuroda Daiichi Elevated Bridge is a part of the route connecting the Tomei Expressway Mikkabi JCT and
the Daini Tomei Expressway Inasa JCT. For this bridge, ramp girders branch from the main road girders, and the width
of the road varies along with the change in the number of the main girders. For the forking section of the main girders,
steel cross beams were installed to transfer the sectional force of the main girder with the torsional resistance of the
steel cross beams. Cast-in-place PC floor slabs with a maximum slab span of 10 m were adopted. As it is feared that the
prestress of slabs is not effectively introduced in the vicinity of the cross beam section, we discussed arranging PC
cables to reflect the results to the actual construction

F—U = FEBEERMT, RIESPTET S PCRAR, TERZAL. THO W, FE R

1. FUBIC

P — S 4405 1. B AR i B Rt 253
D L WA E B = 7 0 ICT ~ 8 4 kiE E%%I
PEICT % f SigEs O —# & L CRIE S LB E 412.2m
DIGRTH 5, HAVERZE—1I1TRT,

MEETE AU 10 M AR G MG TH D . AHEH
B ETHENETN2EMTH LD, 7 ¥ THADIEEZ
fLIZH b T3 EM. 4 FHIHIEL T2, EMF ‘IIEZ
FRI IR D FEITIH O S SR R 2 BLE LT, RO
Ebﬁmuiofiﬁmﬁ%ﬁﬁiéﬁﬁkbfwé
R — A B — 2 1R,

M—1 HBRUEX

S

=
P [
T e B

T ;

2 !

. T T T T T ﬁ i T T
T ] |

P aca— = Z

byt e ige— T — _T_ e

e | o o
'“q:_:‘\_ ap &% Hl? o

(UL g 00 00 G S D
e M e - ' | —r=
ruwi- BEENEENEED VEEND SEEN
== 'i,’,“l
H—2 #E—RE=
BT AT 2 L — e SEWERSTH THABTHRSS GBREA)

CEE T LA SR AR

35



IRAE G ATFT 6 PCIRIMLE L, IRALSZ 1L 7.5m ~
10.0m D ELHERMTH %o IRMOWTIHTEIRIEHE R4
FdGER BEDIEZR ECEBEO D L TH % RWHIEIR
ELAERERE L TWa, HMEIEEE, Ko 7L
ANVADREIBEASN G W EPB SN0,
FEM fBHTIC & A PC 7 — 7 VIR B OME 24T\, FEhi T
IR S 7,

AT, B L OPCIRIR DA - i LIZoWT
5T %,

2. TEBE

56 &P HARSHEEREA S RS

T F % £ _H AEEER TEEHE =
(i EFT) T

F M4 B AUREEIHE  BREA T ER

Jit T EET AT - i B W AR T AR X5 [ T ST

TR o G 10 23 R & B AR

RIE - BT B P CIRMU (T TR B IR)

B E:4122m

% B B . 44.5m+5%45.5m+40.0m+35.0m+35.0m+28.0m

HRIEE ¢ (BEHERS) A 12.250m. 7 > 7 6.000m

T ¥ SFER164E10 H ~FK 194F 11 /]

RAFROBEHERTH % R — 312”7

F o ) kv oAR

12310 M0
50 1500 3250
- -
Y TN P
) 'URN
= I i ©
oo a[ ol |
SA AIRL /A I
St )
&
1 5 —_— Tas
,. i _lhes
F———————
L €A LmagTaree-t L
e 9 &4
|__2820 _L 500 A om0 | 7660 | 750 2830 |

HM—3 REMEX

3. ﬁﬁﬁ]’i) J:U PC%H&@HRH

(1) BREMHETORA

A AW Rl > 7 ) — FOFTRE. ) —
AN ﬁzkﬁﬂlﬁ@ﬁﬁ&& JE o THEERDERAL L. Fffy
BB 2B LITT, IS 2 FE LB REHGGER
ziTv, BIRICEWIRE 2 B L TEMTRE 2172 720
fEEtT CERE L 72 R DFTRRIEF = R— 4 12”7,

36

=1

#) EFEEIOoD O BEUERTREFERT,

H—4 RARITERIBR:

(2) FERD RIS OERA

ERTE— X v b &2 5L RE Iz BT, KF
FllIR 2 A0 L. S O ICHEE AR R Z L5 2 &I
X D ANEIR R A R L L M W’E@"éﬁﬂz%loto 3

JEfER & 22 B L7y viday s ) — MEIZ X
T’-UFE)JJ%%PH;H T % B, EIEREE X U“TIIEEHQ/\"?
A—=FDRELIZEY . ERE 2R L 720 IR R
u;njrﬂ)i‘ﬂ}f/\l%l 512”7,

}r‘h;;_;' - 12001 -

e) AERuY 2

TREMNME 'a Jemn

__,'»",,'\1.:{{ e CTARD FH a T 'b ll“ﬂ'til
7 1
/ \ |
v \ v, \
T S Y T
b) KFEHEMAL
. . l AMPAMOENNT S 320 - P REK
ALSLIFF SANEMRIMATAIRD. O INEER
7 — = T
| |
I-" 1 ] :
: '| 5 |
i E S i ¢ 1 )
| 8000
c ) PAHBEET Rt

M—5 MeiRd HEIEHEAE

(3) ERRRFZIRDZFETE

PRARZ 1 457.5m ~ 10.0m 12 Z4b L, e RIRRUC RTER 12
DWW CHEEBER FEORMIZEOH M 2 #H 5 5 LRI
JEWIEF IR 2 b 720 IRMUZIRIZIRI O T HEIEK 2
TR E LN T RT v A TREEATAZEEL
72 —H REZEAZLT 22 L1280, Bsioh
RHZAE L TL T\, RO BUWED IR M & 22
LI EPBE SN, 22T, BELHT5m OLED
BRI % B & L, IR SE < 7% 58450122
THEL RIS A REB LA X 2 5% U TR 4 2 BB

bR No.23



BUIFRIEIR & L7z o IR M TRTZIRO i & R — 6 127R T,
B HHRILIR & GBI RRIEIR O E 2 X B RIS
)% FEMBAFIZE D IEE L 728 2 A, W ICKREN %
WZ L EHERR L 72 FEMIFTHE R ZB— 7 127R§

2 A ﬂ
€7 | /
y \

I
nwEng 0
PEXWIME 7500

HUGMET ERRMA D LB KFFE _ wAmK O L AN

-
| ~
W e —
— — e

s 5 e
T HRE D T
‘ (KR EMA DT (el L TREST S 5) ‘
BAAWINA 10000 -
R—6 FRETFERIROLLEE
ERaiEH@bH ' Y
i L LI
| — ;
b A
TR [ ] LLL
1 L
LI e
e 3 TRE
P i 7_1\ Erey 1
¥ il &
a =
o L0 Ll :
oY P "
[AETH
" t '
; ¥
E i _‘$ }ﬂl.f'"-_
s . I !
w Ll __h . #/t L
, F — itz ki
[
BT 4
L LT ERes b -
e —— [ S
WA e | Wi (AN ]
TERL it 1a
(LT S LRl
s (EEEER T 1 ] SR L]
AN TR | . rm|
K] R T
LRl R
e e mmmia M aw
1 Ii. I.'l‘:l_ _ Hiw

H—7 RERTEBKOENC K 267 HE

(4) BREEFEDOKRT L X kL 20 ZDIKES

PCIRIUC T LA L AZEAT BIR, SEEEIZHR
LORPEOE S OXH LY, TV AL AD EH
EZIZHENT LTV, IRIIND T LA ML ADIE T A%

SdNb, £2T, FEMEHTICL Y LA ML AT AD
WHERRER L, WY PCr — TIVEE DR 21T - 72,

1) EEtAE

CRMEC REBEE A GO T VA M L AT ADFE G R
Mg E LTWwh7en, ES—%F (340mm) O =
WVEFIZTEFMELZ,

CPCH#i# T I AEETEFT ML, KRIZTL A b
LA &EA ST,

CEMF L BT T Y OmA IS X B RO IR & R
BELD, ET7ITUVOMHEY Y - L BEETETI
L7,

CRE  BRRAWIR 2 AR E L, ABENE AT O Y — A
HETEFTMLL 72,

- AT 1T TOVEIE ARG DRI L — B DR
WORGEEE AT VAL AEAEE BT 57
O, HERRE1EMS 2 ETMEL 7.

AT TN O G E L2 Wiiw Z Rl — 8 12/R T

15884

das 515

' FA77A M t=80mm
) : , : :  JIF

-]—____ __: . DE—— T I____'___... i
1954 7000 B g |

. Mm@ WA - '

- . I '

‘ Gl GB G4

é %35 | ] 18

|_ o 2404 J_ o am

M—8 MIFETILORRE L FER

2) FEMRfEE

FEM fEHT D& H B2 R— 9 1SR L, RIS RIC L 5K
Ji oo ABs st it £ J5 e I FE 2 RI— 10 12K § 6 IO # H
SE, OB RS, O RmES. @FMHHE (Gl ~
G4) D 1/4 5, @FHME (Gl ~G4) D128, O
wORERP RS 12m) OS5 L, MROEEN/NS
WEO—IEEDIE T Z 100% & L7z L S D &EH SAET
DIESIDE &% TV A ML AEAKLE LTHIEL7,
FRATRER & 0 . MREEFFORMICEA S b 7 LA
FLABOBETAERETE LD, ThEH ) EDOPC
TNV EMBYNICRET A L L LT,

BT 5 PC AL % A3 2 Wi G RAFG DAL - e TS (P 45— 4018) 37



wiwE M
3 Bris0 !
Ll N
- @ - — &
£AST HHEE !
| P =
=z [ A B wRa ‘
EE mesm P L
e% Tt = = —
& [ i
= rd A Banm
| 1G 1~ A 2 | N
! I |
|__5. ] I I —
| |
§ ‘ i |
“ 2060
EER 4000
X—9 FEMEEthEES
24 T T prmserace
oz | - | —e— EMERAS AR
- 03 : I ' | LTl 4 |
cE 3; + GI-GAM@1 /4 ¢ | |
) L O A =0 800m |
E 06 : | | X0 |
s }ﬂ_ﬂuﬂL, -
i 29 : ! : — - - — X=3.300m
R -1.0 |
-1 @ amxmm?(e-?w |
e o) I — « = - X=5.800m
E ia R
g 1P~
 Cig
gzg ® -2.37Nm°
2.1 100%)
-22
-23
-24

00 10 20 30 40 50 60 70 80 90 100 110 120

188 75 1) R X AR (m)
H—10 FEMETER (REROEHERSRENE)

4. MHOBSHEL
(1) BSEE

jiﬁTODEE kT AEDTH <L SEBLCEN - BIE

ik F AR L7 B— 11 ICEEBM OB T2 R,
&b\T77/yutﬁ§@&%%ﬁLt DI, TIA
SEETIE Y 2 TN ESERG W L B ) . RGO E
LR <, THICHR EMEEROSA, EiEsEs ]
FEC. IEHIGHEmEIE = > N TNE B 720, KEaHs
FELIZCWZ EIZX B,

F7o, BTG, BERTFOMRES L S
WAMRT D720, BETHICBWT, TH7 L S 5

38

WOMAAR T EWEL . BUIGIEF FEOBFETIC &L 5158
Jiti TaBR & AT > 726

BB RGO TV TR O JemiiE A
T AUT (HEDEBEIREGHER) 2R L L, AUTHER
EEFEETELEE Y PTERVHEIPHIEMUT (TE)B
FREGRER) ThoN— L7

| [k7 53] [ |-} ¥97
[ChoAEEEaSEE| A- A 75»%] Tmm
(TR | ox7 9mm
= = F) 17 O 197
— TA| —— Smmit, 7305 @
) & BEICLINR
| > BmEERL,
| & e’ RELTLS.
i!‘ /,ﬂ
o= A (F7520¢E0170RES)
—~ @ REBALBE
nE# o Co¥RBER
irs! £ P
e 63
B+ |
e FIL L
A 4
- £75%5 | Gud
P DTS oz7
(F75>%] Jotit Fr5vu _Om@ﬂ
MAGH 0 &% B B R ' F2323&0 @
(E@a) 170uER

HM—11 $@TOBEES &

(2) SANTOZRER

1) ZEERIE

AREIE, Bl HEB L UK L PR ER X Uy
LTRWELDOD, ZOBETFTOFHERTRETH 722k
Mo, FI v L= 2k AR NLEEFRT L,
B — 12 22 ET DM % 7R T o

M—12 ZEHIEFHER

2) MR, FEREBOREK

RAG & B AT 5 R EREROHHT (P1 ~
P4) B X ORERIE, WLESBITHEN, RTEB X OEHE
RADOHAKMZEOEM. SITTEEDRRIC & 2% ek
DR EB LI THREMEOBIS LD, 4000m b7y 77
V~/ul%k7ﬂvﬁ(ﬁ%% ETat) 4k L
(BE—1),

‘M No.23



BE—-1 BETESEEOATO Y V3

3) MEALFIBNZEH

PL~ P3RIOIRHF L, 55T Ll oo W1 > =%
CEE L. AEEHHOMEEY — FIZT, 100t/ 7 H L

=7 =7 L= IZX B EMMAT (271 v 7 AT T
—>BUGMRTFIEE - 8%) 2iro 721k, 25t K-V b L
— 7 — & W TS £ ToO/NER 21TV, JM 71
v REEER L7 (BE—2~4),

BE—4 Al~P3ROMAER

BEE—2 AIBEEEY— FTOMEHTHET

4) €y T4 TE—LICE R

FHT OB TER AN FACALE T B T Z O
IRV P RREBETE2VWERTTIE, FE—51IRd Y
T4 Y ITE=LEFIL, FHORZITB L OHEH |
BAAT) S LAS KD B KON DI b [l BH-5 ty7lUE-LLEBMTESAR

L7z 5. PCHREED T

(1) BRI

PCIRM DR T IE, 3% Jir L 72 M AR OB B &
O MR D ZALIZ IS C & 2 [E 20 BRSOk TRk A

BT B PCHRMUA A e G MG DRRAT - W T3l (T4 -14248) 39



(D, BERE ) 28 L7,

H T il P (L AT R LS R B L 7 AR AT & S Pk
T@ELZIZHR—-bEeXRTE—-LIZL L& L,
pRil USSR e B 20, MR o) by AT - SRR
FOTRFAMES L OREEEON LICEE L 728 R D «
EXRTERHA L. (BE—6),

BH—6 RERSEET

(2) 7Oy 7EY)

IR 7ay 7E0) ik, EfroliFE—2> MY
BT HLEMTFrSBMIP~OZNEZ £ 7Ty 70
BWRUE S L CaeE L7,

3) ET7OovoE

RO L70y 7 EiZ, a2 1)— FDITiAHR
R TFRIPICET L. BEMEELZSFEITICET (OF
[CKEL LR $AZ LD TE 02 RET L
FTEE L,

(4) BIIERF
R OHE LI . b LE I e . L2 TEO
umﬁn IBWTHETORKR 7Ty 7 1 ZEERBREIH

FEE LWL BINISRTIEF & L7z,

O AfEE, L THRIEHELAGRBETH Y. PCH
MOTHEREMIIZHET 5720, L TFHROMFMTE
LT, BY#SET. TOMRRLEZERE S5
(N 0 MR PC IR BRI, B AT TS T RO 720
TRBERIIAT),

@ KWBEE—EEMAIC L2 EHOMFPE— X2 PO
IEHTHIPE (SCRHER) 2 %A L9 %o 1E il #E P
(B XER) (2B B M LIRS, FEEHR %17 L.

40

BEEMZ BT E S5, Zhid, BT MEso kT
ST, BEIHEOBTICET LA, LT EH
Woaryry)— MIEME GH~5H) Thh, &
HIEROEIMITE— 2 > MCXDEL B5ENICHT
LEPEIME N LD, EMET 2 7)) — FOWH
DUHENILZRAESDTH D, KT — D
FEARTE LA # R —13 1277 §

STEP—-1
@ ® @ @ @
|T/1 O L A B
f’|‘\ F) A N A
F—EM  BEEM |BSEM BEEM  |BEEM
[sTEP-2
—\T\— \\_....L..._..\ ...... T

N [

|n—&m|un &M M=EM (AEEM HEEM“
M—13 HEAHIIERF

@ ETOFHME7T Oy 7 OIS Tt HHSZAEE 7
Ty 7D EIT) . 72720, P2, PIMERIIT LT
WA AR E o T AB D, ED#OP2, P3H
B2 mE 72y 71d, TO#PL~P4ZLEH7 1 v 7
fELRIZa> 7)) — bOFAAREIT) o THIET D #E

Pl ~P4XBER 70y 7 D> 7)) — MTIARIZLDY
ﬂ&?éﬁ M) (ALY E—X 2 b, fIFE— X
B ICERTA200ENRE ED Ty 2125 ES
VRV EIZEL25DTH L, P2, PIREE O T

EF 2R —14 1277,
o ol

R
G1
o ﬁf?/ 7 % I
G5 |/ @ G.F)//
]

"R

_____

E—

- _|__ 11

Al P1 P2 P3 P4

E) 1. OBRFRIBIWFZEZRT.
2. Ny FBRIEITTI 0ERT.

H—14 LEWiRP2. PIEREDRIIER

B, LAT Y 7OBFICGEERO 70 7T 4% ff
HL, ATy FI2BITA2E&ETHOTay 7 ORI E
I3 LON/mm* LTIz 52k & L7z,

‘B No.23



(5) fERAI#

1) a>o)—+¢

I 7)) — b ORFEHEMEREL I 28 H T 40N/mm?
YL, ¥EENV NG Fexy PEMH L, $72, B
fKEEZW L2 2 & THAMEON EEIREIRT % B S
. MACTIVyaarys2)— NORIFRAT v T
FREREZ RO T 5 B2 5. EYEGE AE WUKH 2 3+
LI lb L, 8512a v ) — NELEEOWEEE O OE]
M, BERRIDGE 2 ST ST 2 2 & ICRE T 2 0 UEIR
DFEAEZIET 5720, BilRd (RIA) % U1
LT Lz, 720 A9 Y FIdBEOERER LI
DEHL D . AMTFA LEFC13em (4196 12em) & L7z,
K-V > 27 ) — FORTRAEELY KT,

£—1 K37 — rORAERE

AR R A S - AR Hoofir B kg
OEA|ORE] Wlc-F) o KOt RIM | MAH MAMH (R oM
sk | AT (%) BaAR % | W ! C F 8 G A
Imm! | {em) {%) | (%) |
18 | 130 40.5 45 | 4on |11 a3 | TH 1098 271
| =28 LS TR C-F) X a7
2) PC it

PCHitf . 797 MEEXEKTELTL 7T b
YATDOY Y 7IVANT R (1828.6. 1S21.8) %A
L7z PCEIM DT L 7T MRS A 71, KAl L
T, ZTOWMLPRBREORELZFIZ vwEENS
MABALE L L, 78y 7 O 2 A0 PCHMMIZ,
TRHEFEOEAT LA ML ADOKELIZIRE L, &
il E AP 70y 7O PCHIM BRI ICEDET
TVAMVAZEAT LEME L7z, TO2RITRAME
LESOBHE 2 L -84, PCHiM O BRI fE H ¥ x
TN BN H 5. Lz-oT, TOmEh2 KD
PCHIMIZIREMALEOBMIELZMHN T2 & L7
(R—15),

T b 10 It 701
| ! NN
oo T T
it T
i ! Ii}I f%[
A || (L vomut
Ly 444 r L1 4
| | | | I | | I
KTWII 092 BIYny | REIY0Y

H—15 7L 757 b PCSEMBENENS T

ML 7L 7Ty s PCHIM (BRRWRE 0 EZIn
CCaEs, 2, i, BEiRoitd ¥ 4 75 %Ee)
DELERTTRE H B, B 2 F=4, B 0RE WM
a7 ) — MELREOIREEEIRE B & OVBIRIESE £ T
BICS T 2 BEREORBIZL YV IRESNL 2D, A1
T, SO0 L DOFEME PCHMBEEA —H —125
2T, Haw LoBRTRAREEB LT 5w, &L
Ty 7Ol LRIICEE L, #HT 2805 1 7%
BETLHIEE LT,

B, BRREH L IR L S 2 £ TORIET
75, PCHIMOT LA MLy Yy ZORHEIZBWT
HHS 5 PCHIM & ¥ — A L OBEBIRBHEZ R TE S
Wz RL b,

(6) #® - PC SR DAL

1) SKEHOD#ASL

TR, BiEEAR (R F MREREE) OB
P (D10) L ENLF VAR—HF — % HOCHIERS 212
ATz F7o, REEWIIMIA 2 FAH L T PCHM
DR AN FTE R S IHA. T2 (BE—7),

BEE—7 A - PCBM DML

P E TIRICBWTIE, F—2IRTEHL — b
TERAG O RS B % S0t L 7o

7o, B RIS K MO A & 2 BB T
H ozl PCHIM & OFWHOA W5 2 E % N
R L CHBOMT E 4T 72,

BT 5 PCRRAL A A3 2 Wi G RGO AL - f TG (P 5218) 41



R—2 PBEHHXTPEEY - b

W a

WL ELERE
BRI
L2

£ LA RN— S — DB ;e A ) ML
nnm!nﬁ;.:m&lasm.n &
1 u;wﬁzntuanv

B EE SR TS
ﬁﬂu:mn&umsm:rnn 6?)‘

2T M

IEFaR Mo DEENREHEERI LT E
I‘ﬁ FC!E&-:’H’!I EEIATLEBS
g 3 EhTLGi
nllx!ml [T
hi! HOLOEGITLY M

AW R

THEE- AN

| Gl
HEHIHV-ISRHD:.HLTL &

TBTEN -2 5 [RBOREER R - %5 AREEUr SN BEsBL T 68
(N BRENOERLLSTLSS)

‘.:lll HEAhTLES
Al tROLDELSoTLES

2) 1> — T H—DHKE

FRPHEKE B L VBSOS TR EZFET 27200
A= b7 - (KECELIIVv AT —T
Hh—%fEH) E. SR OMILICEERT, B E1TR L
FCHEE L7z A v F— T U —%ATREE LD

3. KIEDPCIRMEE T IIFEF ICELRRE L 22> THY,
MACEMED T 7)) — MIFEFITHNZ L6, 2
Vo) = MELEDO A = T 2 — DOFAREEE
W), BTLONLEFE LVEHB LA LIZL D,

3) PCHR#t - EEE DAL
PCH#IA I3, TEEA MICHEE L 72O 4L A T3 HF
L7z ¢ 16mm OALHH 112 ¥ = — VHERM THIE DR S
I L7z PCHIM OR%IE R S OfERIE. B—16, B
BE—8IIRd3E (BEMETUR LD O CHEERFA
PESke & b RIBIZEM) #HWT, £ TOPCHIF 123 L
TAT» 720 PCHIM ZE R & OMERIRN * BEE— 9 |IR

BEE—-8 SIHTEEE

42

F 7. PCHitfIIF—3

PRI 7 o

PCEHED 7 ) v PR (F

AL
@f!\

RS IEER Y — b2y
v 7B L. ZOmERERIZS D2,

AfSEE ;) % & 72 PC
PC fiAf 0o & A0 & 7 2 & 9 flFD R~

FHIOUA T MAEE 2 RS 5 & &b 12, RMILIE

L IC BV TIZPC S HEMR & A RIS TR 2 1 A L,
a7 I O Rk A R & B L7z

BE—9 PCHiMEES S DRI

x—3 PCHMBEEHEY-b

_ i BX— { LILE [N T S
LTS MPCHAM BB WH L —+
1. EM70vo8 LYMBL3
2. RAMAE H18.124
3 S —HTRATEL g2 21
4. PCRIE+XER ne.1z21
0 PoEMOE FRERSUEN
Tiimm] (2B &mm) |3 4!IH947|5!“1HIIQHH 62 1 Neo
15218 13160 | 36 RS H19.2.22 PTE11313-01

15218 13160 4 (M B H18.85 PTA11313-02, -03

| | L —

HIPCHMOR, ARBEENL—2BZRA, MIMEYOL—ABIRE

fll & s
r
-émiEﬁ

== -
PCEEAR E PC3E [ 4%
PCff 44
D [FmE)
K—17 PCEEEDZEEE

AR No.23



4) 227 1)—bOITAH. HEIDH L LT

a) BBRADER

a7 ) — bOITIARMEFITBRT T, BAENIZED
TWARERH, RRHEBAL~YY v 7Y FTHW L
T2 eI, BELT — 2 HWTED R 2R
WTASICKHT Lo B5IC PCHHEBOL 6 X8 AT IS
MEINTWE I DL, ASICHERIEELITo 72,

F 7o, WARIESE L PR TEREL - PC M O [ 2 IR
(RADHE) % FCHERRL 720

b) AEEEHER

a2 ) — bOSEEMIZ, 27— DOWTFAL
Bt 0 R ENE (BE—10) Z%EL, €DOH
TAT V7, BREP LRI EAEESORET £
L7zo fialiRiZ o 7. 28 ToA, BRMERTOA (H3A
) OFRFI2AREZFRILL 72,

BE—10 REEABRNE

c) A - FFE S

Y 7)) — bOITARTIE, FEERHOSREZERIC
P FTHEEF O T OENZ [T 2720, FIHEE
RN L LS HAGMIE AT O L 2R E L7z,
Iy 7)) — NI LRAEHEBE— 181287,

mB. TVT— 7 OBIGEEREEIL, SRS ERRIC
BO1BEPS6BHEITIRIBMS VN TE. T0%
ZOWTIE IR B 72D 9B DR E L7z,

T2, ary s ) - FOfEDIE, F4H7D ¢ 50mm &
WA TV =7 2 W T ARSI T > 72,

d) f£EW
Ty 7)) — bOFFEDIZE &N T, P URIZL ST
HET 2 T2, 270 — P ELTHO% bR

&, HBITLECOM (RETHHLZaY 27— M
EVERE AE KA & 2 AT KE 2 B2 72BE D720,
TN =T Y rKFIEEAERELZY) IZhE Y bR
EITT TR TR TV RIUEIE, Bk (M
WICEE L ogllE (2> 27 ) — b efh LR
F) Tk hERL,

(5.1 ]
L 3 L 4 A 3 T

m nasAN

E1 ]

ARER (BN
LoMmwaNEs X 0&)
L:nAshREaE (Rwl (18)
f:eLruReee Enl 18

D oM mamm 08

CHEITRERES W RE 8

TR AL—F = (TRER &I
G MAEANSE (PAME) (16)

'

o ] K

= e
=
B
s
]
=
-

TRREN SRR &)
MINSE WARR &)

M—18 3>7U— rDITBAHERE

BE—11

[N=RyE DI -1 el 7

BEEMRT IR OB (L A 7 > AWEE) D7D 1T E
L 72 BERE R IEH) 25, PCIRIL ETHRBICIRN TZ v d )
2. 3 ¥ 7)) — PRmICHEARZE L7z, Ly
17K & LT, BT BE AR 8] 0 B s iR T Rk IR 12 2
v X ERELE (BE—12),

I 7) — N OMEHIICB T A RIERANRE Y S
B, LAY OKAREZ RERE T CHITSES L L
biz, M ETEESREZED L 0T, H LA %

BT 5 PC AL % A3 2 Wi G RAFG DAL - e TS (P 45— 4018) 43



SR gEEER Y ava e L, W LKL 22K
/H:J:Lfﬁ%a: ﬁk%ﬁ [/f:o

FEHE—12 EKIRDFEIRR

e) BXE

2y 7)) — bOITARDSEALE TOR, IR &
IRIRAEBDIREEZ 2 M)/ S 55 &L b2, TN
Iy 7)) - MEREARET S5 LANREILIANORHL
ELTIERICERELL R LI LD, AETIE (FBEYY
M7 —Fxv v 7T —b+T V=T =) EEPLDY
WCEBL (BE—13), oD, (BhE<y
TNV == ) BEEZEML 2, BAENBIIRKT
HEE L, BLEIZILCTOHME L7z,

BB, X)) = MTABRLHOE» LEIZ2ITTO
MR A0CHE TR 2 e TRENLLGEIE, #lkIZ
LB FEPFEE D P THEM L 72,

BEE—13 a>7U-—+EE

f) $TH#E DMIE

a2 7)) — bOITARMEEOBRHIC, FERAB XU
BIMORIEZITH) & 2 DI, TAXY =TT U2 L B
O 24T > 72,

44

B, WETOy 7 OART ) — MG H O
TR 2 ATV, B L OO BRI WS L
ZRERE L 720

g) A>T — MIAALKROERE
a2 ) — hOFTAAREREE, ’—4ITRTEH
HHIZOWCF v 72 EE L7,

R—4 2327 -— MTAKEEIER

(#1241 H]
= 3 H B
SRR RIZTE, RAVELVAY
iR R IERE AL

SRR T
RIS o T

LwR BRREFTDD

USAS R AR TS
cHLTREOMATIHLE T RE TSN
EBIEFEESLTLSD

H Tl TR DEEEELTLES
EEOEDHERLD
BRIV OHEB [ERES TS
: ARG EFEOERETET S
S Lt @B sh LAy
e 1-$:I‘/Ev¥\ FIERS S, oo MRIEHEEATLED
(TAALE]
ol e ] B
I — TFERH—RREICRUBELTRES

TRUFEO TR —RREL LAY
HHITEDTER
SEEAREEL TS

c DA KRG E R MRIZE NS

Wi -manFoBESR

AREROEER

AEEEOBRED - ABIFEERY I CREEShTL SN

SRR

RN L b DR b2 ik A RLAARY.
B, QL —EDIEL T L
EE AL REER TVDS
M E I RL

- ARIEERENTL S,

SiEHE A ERCEERA TGS

i B AR ER TG,

STh i E R E LY &

FTE A AR 3B & 5

P RIRD#SE BIZRL

ALSY - FEWIFEaTOED

TN FORIEE LD (150 m)
PPN — R ERIFE DTG

- IR BT 2

TLULETOATHE LTI ((FASR U TR TIRFELER)
AREEHE ST A

- B O 19 2

(FE kAR A TEF R
CHRCEEREATLSS

T RFI PO R ILE S A (B0l m T

M UEh R EEELA
EHIE S
(FTRLTHFR A DGR
CHRGCHER A TSN L
-HEEREA TS,

Iz AR B REL T

EHELEALRIL

idA s

HESKR

sl ER

BE&ITH LT

bR No.23



/o, 3 7) - MMEORHEMRIE. o TS
=¥ &I, SMB O REREME L EFTRHEIZIOW
THERR L 7: (F'*—5),

B, WENETHRACL 2BV REEETH - 1272
O, ORI, WIRM ORI DR E L7,

F—5 HOLHIFTF—4BEY-+

I E 1
L ] x st !&E ELEIE
W C F 51 | 52 | G [wiri-300
~ e — 2923
TREARSICEHHEMN 1470 | 343 0 726 098
JEMFE BOEROMER | 1494 | 248 20 | 738 | = | 16| 2766
TRMREEY EFOD] 3350 | 104 | 48 | 1660 | - | 2910 | s224
| 2 UOEHRE
jnnmlgi*m EHkE|  BHOBREXMESD ) AoFar Ut BRETE | smmn |
) & " c F 51 | 82 | o |wi-moslaeSEul
1| &8 o - (0 N B 0 140 | 52
T | b | - [ 19ss | — | 2838 | |
2| # B4 | — [ 1758 | — | 2538 25 | —
B4 | — [ires | — | 2635 | |
3l [} T80 | — | 2535 | | 1o | -
7] 8 | — [i7s0] — E%g i
. 2 B4 | — [ 1m0 | — [ 8 | -
2713 [ 7ea | = im0 — | gses | | :
| 226, 745 - 2535 FF -
gl = ? N — |ams | — [ asas | 25
1 226 — s | — [ 963 | | —
228 — | 145 | - [ 2535
- 226, = |45 | — | 2585 | | = | =
2213 | 784 | — [1so| — [ o835 | |
P 2200 | 7 = 50 | - | 2s05 | 622 | _ | _
220, 4 | — [ 1745 | — | 2595 | |
P 226, — s | — 2835 | | = -
23 = 780 | — | 2595 | |
2 = — | 2535 | | = | =
Ll I 'y 0 J2aiz ] e | — [ w0 | = [ 2535 &
= [ [ 2 T 740 | — | amas | | -
4 | 231 4 - 140 - 2535 | B 22
5 226, 4 | — 1745 | — | 2535
12 5 10| 226 4 | — |6 | — | 2535 | g s | &2
1l 4, 1 21 I 140 - 2535 | | _ _
Y 1 2314 3 | — | 170 | — | 2535
™ 1) 2312 | 784 | — | 1740 | — | 2535 | | - -
1 7312 | 784 | — [ 1740 | — [ 9535 | § 27
1. 2312 | 78 — [ia0 | - |58 21 _ -
. 10| 2262 | 78 o R e O
= 1 2362 | 18 = 45| — | 2505 | | 55 — 1 -
X 2312 | 7 = 40| - [2505 [ 692 | — |
1 2312 | 7 = 40 | — (2535 | 622 | _ -
W 0 |zl e | = ] — | 2555 | 607
X I 1541 | 523 | — 80| — [ s [ 415
i 7 0 | 1541 523 | = 801 — [ 1690 [ 415 | co00cs
= 1541 [ 573 | — B0 | — | i6s0 —CFE: i
1541 | 523 160 | — | i6s0 | 4
F3 EAT GRFN S 1 PR

T BHTEBRORT AR TN D, T T— 0%
2 WA EERAD . MFF—FIH REEGL.

5) PC i+t DR

a) Y—ZADkKE

BORMER AT T, EEAROR) ZFL v —R%
Beds L, PCHIM IS LTV ARBIIREZ T b b
A% AT Bz,

b) PCEER

6 At 3> 7 ) — MERMAE (BUHELE) OFEH®
F%qumwutféé & BRIz BT, PCHIM

BRI 2B A L7, PCHIM 1 AR M7-0) 0B ARIET)
u\ﬁﬁﬁ(m%ﬁ%ﬁ)~jV7$@W%§%~
fHE Q%) #FELEE L7,

PC Sl D BRI (3, FTARH (SABENE A 5 M D 515k
N5 SERnE ) I, BTy 7Mo% 2
KRG LEASHBET. 70y 7 O HHEEICH2 WV, 1A
WWLORGEHERE L2, B LE -7 T D#IE, 2k
LU EDHEEHEL VLD, IRRIEILON

DORNEDERE LT,

EQANE A= R4 b Y/ A RS R Rt el i = =
v 7%, BEIEFE A TH$ 22 8T, TkHIZF R
BELRVWE)ICEELS (B—19),

///

mI ] L H
RKOQ

j;;;%? RE® thfi

M—19 HfEFmET Oy 70 PCHEMERRER

N\

FExsr 7oy

PCHit DEIREF Y — F 2 FR— 6 ITRT

*—6 PCHMEBREEY -t

RUFroo—k
L] c] FrooMB LEEIzEREH 120
1 PCEMEER TroFhEOPCRMORE R |REN RAENI- 27 o Rl L RS
LEiPCMO RS BRAMEEG ST
. |z s
@ rzUOEn PrelORRURELURE (RENEFENC Do UM ERICERS

hTVLTEERRT S B Yxolicl
TREHALREL LTSV EEY
I — LI T 1= K11 SR BIL I Glm S T &)
R UL LTl B v NEUMLTONN (RENTEMET- EMT LRNECru
BEEUHLTDHms, RRIHESOH R
BELTOLHMET L
Seakireslis MIREAR eS0T .
HRLTAML. 2orinnMBogRo
AR DEELIE DrolBT ==
MELCrodyme 4 MR FEE
"Th o
T3 bra? AT PO EREILT
IsTamd
SMZELC herLoTieD kB0 e
EMTLrO%IRNId

1S2E e B 15 (S0ng)

A WIS ved DR |Sr okl R

E U0 bl OMA | SOt

PERPAS ST Xor TN

15208« SEMN 1 ER(500a)
SRR EMZULLIZNATE

77 S vr7 DA

FRABLOIN I T DRE (TR T AR FRTMGIL§n s
Ll ' ARRHL TS EE DRI LUREY S

T v DWLASL RAD HFEREY 17 47 MY F RO RT
LU oo LM URET D
15218 15288 =+«  d4mm EF

Th7 P AL RO RN (1850 FORER(2~IBEN). 07 4T
musLi-hEamil @ WETE Wi
BREIEEEIO2IZHLTIMNETE

MILRIZr 710 REBZONDETE
WrybEHEMU PrsbET R (V7 S Bt YRR EOM Y
S Gy DR LV b T ORI €53

c) YIKIEmNEE

BIEERSE TR, 794V T —H v & — (BIGHTH#
Tz, I AYIWTIHRET Z) % H VT PCHIM AR
DY 24T 5 720 CAEEOIREDB L OB O IR LFTJ
WLD7-8%, & BAiHE & & & 72 PC 8 ) W&t 12
FINTEALBLIT) v TRy TR 7 <‘:7k
METH bAREE LT (BE—14), THRF I T %
MEITES L7720, M1 EH7-) O E 2 FHH

& L=y

BT 5 PCRRR 2 A % ik S HAG DR - W T (P0EHA 548 45



FTrLLEHIC, BE—15IIRTRIEAGTHWVWT, K
BEEAEHL, S5, PCRMMUINEIZBIT ST R*
YT OFIRER D20, KEWMY T v TH v v T
AL, 2T #ERR L 72,

B, TREFIUBROTEICEERKTT, 7Y vy Ty
Y TRIHRICF ) TREDIT A Z LT, ZRF VBHRT

I IZ AL L )12 L7z,

BEHE—14 PCMUMIEBOEE

BE—15 IA%Y/1NTOHBRR

6. bV E

ARG, FH164FE 11 HOERFHE T2 5FK 19410 A
@Lwﬂm CEDLNHBEITHRECH Y . TIPS
OBERE N L TEMEREDIZALT LB, 2K

46

YT EER T A M T E LA L. £ R
LB OB T 5 PCIRIM % /- L 72 EH AT TH -
72

HMF OFEFITIE, PCHRIO 70 v 7 BeWs i 1\ Bl kg
L 72 BRAE R R O MG 2 ATV, PCIRIRD #%FE T
%gnﬁk&hbwé§k7vxbvxwh%5@m%
% HI & L7z FEM N % £ L 72

B ETIZ B\ Cid, AR LET B i LR 4
Tra BB L2 LRl m A /ER L, Ei TICERA 72,
FrlZ, BREMOGITH PCRIIE., MFICH T L7725
TR EAER ERHIEe S - m G ORRE
THIHERT A & & b1, RIEOREREICERE L 72l
TeFEmLZEDH Y, PR 19411 HBTE, PCIRMR
DN DEITIZBNTH, HELEZLNL OUHEIILL
WHETH) . RIFLAMEREL T A 2R, AED
AT FEB L OB T EEEIETh o 2 EIEF LT
Wb,

RIS, THEHE —ES2EORET - T 28D 512H
720 THREE 72720 72 NEXCO H H AR I iy 7%
B, FRERA THFEBE OMREMICEmZMH ) T, JEL
WILERL EiF2 & & b1, KPS HOFFEGED
HZRO—BIZ2NITFENTH D,

<BEZEXE>

1) KRB, BRERE, WEME, PAHHe, LR
ik, WNEEE C BXMYATE S PCIRILD BEET & i
T R AmHERERNE—, BREEE, pp2
~10, 2002.10.

2) FVEREE, ARMESE, BEOE, BIFgZ @2 E
Wit S PTHT 5 PCIRIR O A BAY G T3 5
f5E, SR AR R U 46, 2002.11.

3) JERERESR, AMIEH, Il B, WTHEEE [ ESH
Bl B PCIRMU O R AT & R TaET M (55 34 = dE
FREERHIIAG), 65 hEBAEIRM Y » R Y0 L
W&, HAREEZ, pp.d ~6, 2000.10.

2008.1.11 =71+

bR No.23



}E

F RP&mARirZRAOI-SEBIL b S ABD5%ET - L

Design and Const - ruction of Rationalized Truss Bridge Using FRP

Composite Deck Slabs
£ WA R OE OB OF OH OE e
Shin ATSUMI Keigo KUBO Yoshiaki TERADA
Summary

We applied the concept of rationalized design, which is generally used for box girders and steel-plate girders, to a truss

bridge. FRP composite deck slabs were used to eliminate the floor system. Also, square steel pipes were used as

diagonal members to reduce fabrication cost. FRP composite slabs were used to increase resistance to salt damage. In

addition, ribbed forms, which are used for FRP composite deck slabs, were used for forms for lining concrete for end

crossbeams.
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Construction of FRP Ccomposite Slab Bridge — Ushioshinmachi Route Bridge Part 2 -

B oW OE O B W o AR £ E-
Yukihiro METOKI Yoshikazu HIRANO  Keigo KUBO

Summary

Ushioshinmachi Route Bridge is located at the intersection of Katsurahama Harimaya Route and Kochi Port Route
(prefectural highways), and crosses a wastewater pond adjacent to Kochi Port. The bridge stands above the seawater
but part of the main girders is submerged in water at high tide. Due to these adverse conditions, an FRP composite slab
bridge was adopted because of the material’ s resistance to water and corrosion as well as excellent workability. This
paper reports the construction method of the FRP composite slab bridge, and also the method for complicated plane

shapes.
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Execution of Long -Span Composite Slabs (QS Slab) with Floor Spans Exceeding 8 m
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Hidetsugu HORO Sueyoshi MIZUOCHI ~ Shigenori MUKAI
Summary

This bridge with No.503 section adopts slender box girders without intermediate crossbeams. In the section, composite
slabs were installed for wide road widths with slab spans over 8.0 m. We have successfully coped with problems

generated by particular conditions as well as remedial issues. The present report describes the results to be reflected in

future QS slab construction.
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Widening Work on a 3-Span Continuous Truss Bridge - Obara Daini Bridge -

)
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Nobuya YAMAKOSHI

o Ik A

Summary

On the Chuo Expressway, widening work on the section between the Uenohara IC and Hachioji IC is under way. In the
Obara Daini Bridge widening work undertaken as a part of the project, lanes are widened by installing a new truss
bridge in addition to the existing bridge in the form of a 3-span continuous deck bridge truss. This paper introduces

fabricated members reflecting actual measurements and mentions precautions for widening work for truss beams.
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C24 56 61 64 58 59 61 59 8 58
C25 82 81 84 84 82 84 82 3 80
C26 78 78 81 80 78 81 78 3 76
C27 67 69 70 66 68 68 68 4 68
C28 73 73 73 74 73 74 73 1 72
C29 64 67 69 65 66 67 66 5 64
S2 56 56 56 58 56 57 56 2 56
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Low Bearing Support Replacement Work

oW & & om B K ¥ oM oM Sk = o i
Takashi MASUDA ~ Tomoyuki TAKAHASHI ~ Eizou INAFUKU ~ Kiyoshi KADOOKA

Summary

Bearing support replacement work was performed at the Inner Circular Route of the Metropolitan Expressway. The
former bearing support height of the bridge columns was as low as 67 mm, and the level crowns of the steel bridge
columns could not be lowered. Accordingly, the ends of the main girders were revamped into a notched structure. Also,
due to space limitations, jacking-up for the repair work was accomplished using a temporary crossbeam. The present
report provides a discussion of the jack-up method and the actual construction work.
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Aseismic Reinforcement of 3-Span Continuous Single-Plane Suspension Cable-stayed
Bridge - Aseismic Improvement of the Tsurumi Tsubasa Bridge -

®OH O #& e oW JH K O — ke

Shigemi KURITA Jyunsaku ANNKA Kazunari FUJII

NN N UL O = I N N

Tomonori KOBAYASHI ~ Masayoshi SATO Yusuke KOBAYASHI
Summary

The Tsurumi Tsubasa Bridge, which was opened in 1994, is Japan’s largest single-plane suspension cable-stayed

bridge. The aseismic design of the bridge is rated for Level 1 seismic ground motion, which is highly likely to occur

within its service period. However, reviewing damage to bridges affected by the Great Hanshin Earthquake in 1997, we

carried out aseismic reinforcement of the bridge to enable it to maintain a sound condition and allow use by vehicles as

soon as possible after the bridge suffers damage in an earthquake, even at a seismic ground motion intensity of Level 2,

which is less likely to occur within the service period. The present paper presents an outline of the reinforcement work

as well as some devices applied to the project and a post-earthquake rehabilitation plan.
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Composite Nonlinear Dynamic Analysis of 3-Span Continuous Single-Plane Suspension
Cable-Stayed Bridge after Aseismic Reinforcement (Tsurumi Tsubasa Bridge)
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Summary

After an extensive review of the aseismic design standard after the south Hyogo-Ken-Nanbu earthquake, an earthquake

resistance evaluation and aseismic reinforcement plan for level 2 earthquake motion were applied to Tsurumi Tsubasa

Bridge"?. In conducting this aseismic reinforcement, we prepared an overall system analytical model for the bridge,

reflecting the strength properties of the reinforced structural members, using a fiber element, in order to verify the

effect of the aseismic reinforcement, and conducted composite nonlinear dynamic analysis. This paper reports the

outline and analysis results.
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Design Bending Moment of Steel Highway Bridge Deck Slabs

KA F B H oA fop B M R 4T
Hideki NAGATANI ~ Nobunao TANAKA  Hiroyuk NOUJI
Summary

The current Japan Highway Specifications are mainly standards for performance, where specific design bending

moments are presented for the reinforced concrete slabs and pre-stressed concrete slabs of steel highway bridges. Based

on the guideline descriptions, however, the design bending moment for deck slabs can be calculated considering the

support conditions in the case of steel highway bridges. This report discusses the design bending moment for deck slabs

with an effective span between supports exceeding 4.0m using FEM analysis, and considerations when calculating the

design bending moment in such a manner.
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Welding Test and Fabrication of Steel Frames with Peculiar Beam Shapes

mo o F e K B — B O OE R
Shuji NAKANO Sinichi OTSUKI Masatoshi TANAKA
Summary

In the fabrication of steel structures with peculiar beam shapes (beam with steel-plate assembly with channnel shape),

welding and fabricating test were carried out to confirm assembly, welding and straightenig conditions. In this paper,

we report that favorable results were gained in fabrication and in on-site construction work.
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