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Improvement on the structure of steel plate deck pavement and its fatigue durability
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In steel highway bridges, fatigue problems on steel plate deck have been increasing and
consequently establishing the repair/retrofit method have become urgent issues. We proposed
a new structure of the steel plate deck pavement with FRP grid, which possessed enough
fatigue performance due to reducing normal stress in welded part of the steel plate deck and
U-rib. In this paper, the characteristics of the proposed structure were summarized on the basis
of results of some studies, and it was proved that the new structure with FRP gird possessed
the retrofitting effect enough in comparison with the structure without FRP grid, through the
results of bending tests of specimens modeling their structures and finite element analyses.
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Fig.1 Typical steel plate deck and structure proposed

OriENR E <, SRS E KBTI TE 2. $,
FERISNOBERICE D, BHFMEIEST LN TES.
ORI DA - FFREE O TE, KOBER N

-85-



EH#HUDIENTED. T/, SEROMAEOM LS
BFCE, HIEOBERED 5.

MGG L DHBRIAS, SRR E > TEINHE
feL, TXRTOIMLORES T ZEBT DI EINTEDD
T, BHOFENERDLI TS Z &1L, tHOEMP50
S EROREENRT 5,

@FRtREDOB NS, FEHIRREDOHERIZ, £z,
7 AT 7)) MNEGWER T HETOMEREORRIZ)
RERFITDIHOEEZ NS,

GfFHL-F RPHTENL, 7 A7 7))L bOEITKT
DB EHERT 2 50T, DB 5%
RETHIHHFTHIENTES.

®7 A7 7))V MNEAMORE - KEORICF R PA&T
e AT DI, EBOT A7 vV MNEEWEREL,
FTZ BT ORENRH B, LIRS TH D, £
77, AUTF U ALRBICERTES.

=171, F R PR B -SpR R TR
BERL, 1EEOSEETEICE BIRTL, 2/#EFED
TEHEET S I ETEBE LTRSS 730,

PLEDX DIz, SEEEOmTE £/, #RROMA
Mo FiEE LT, FRPEFIHTER Uz 228 hld
BRETEBRETHO, MOMMINER THDHE BN
T, HREICENTWAHORMEET 2 2 &Ik 50,
PUFTIE, Bz, QoW TR a1 T o /o8 %
BB, @~De DT, 51, ELET-/-EBPET
WELW.

3. EAREDRE

HIPRRREEE DU BGES LT, B0/ —2A7 X7 7))L
N EERBOBRIEY A7 7 )L FORIZF R PA&A T ZH
AT DG EHASEZ, 1)F R PRTHOEE/ EALL
&, 2)F R PH&FHOE T, 3)EBIIFRPL—F
TEBALUIZESIZDNT, FRIEEITY, Bk
BEERE LY . DT OBEEZRRD.

Loading plate
ol
FRP grid Asphalt pavement

Deck plate o Supporting jig

Fig.2 Loading conditions(4-sides simple support)
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Fig.6 Loading conditions (4-points bending tests)
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Table 1 Mechanical properties used for finite element analyses

Elastic modulus *)
FRP grid 100,000 MPa 0.30
20C 320 0.35
Dense grade asphalt 200 3 035
. 20°C 2,067 0.35

Mast halt

asticaspa 40 127 035
Deck plate, SM400A, t=12mm | 205,800 0.30

*} . Poisson’s ratio
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Fig.18 Numerical results without reinforcement
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Fig.19 Numerical results with reinforcement

Table 2 Numerical results obtained by FE Analyses

Loading Temperature Without With
condition petd reinforcement | reinforcement
o 27.9Mpa
Single 20C 31.4MPa 082)
tire o 53.9 MPa
40°C 62.2 MPa 087)
Double 20C 67.1 MPa 59(3 ;V;f a
tire 40°C 1293 MPa —
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