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Abstract:

This paper shows the validity of ultrasonic testing as an inspection method and attached plate and SFRC pavement as

retrofitting methods for orthotropic steel decks. It is clarified that the inspection method could detect an artificial defect of

within 2 mm height by creeping wave technique. It is also clarified that there is stress reduction ratio of 56% by the retrofitting

method using an attached palate and 95% by the SFRC pavement method, which approximately correspond to FEM analysis.
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Fig.1 Schematic diagram of fatigue crack in weld between
deck plate and U-rib
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Fig.2 Schematic diagram of ultrasonic testing
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Fig.6 Relation between artificial defect height and
signal-to-noise ratio

JFE ## No. 11 (2006 4E 4 /)

A RIBEEFETRBON— M, UY 7T OMGES, EIRG
PHDTa—E L7z SN OB S BT % 53
% &, FKiMSH #EZEI1E SN AR ESHBEL LTERT
WBHZ LD B, Tz, HRIMTREL T OTRMEICDOW
T, SNt 4 #¥Widkittr 45 &, % SH #%3:C 1 mm
B, 27U —¥E Y HEET2mm BE, A — B KT
3mmBEETHS EHEESINS,

32 ZHBWLE

FKIi SH L3, BIERIIER TV 00, KED
K& G EMBE 2 H > 2 DB D D % 72D PR3 4 7% N
THY), Ta—HEETSETICRHZET 5% EOME
Wabo LIz o>T, WERHKRMD & 9 7% RGP HRE 12
EAMET, MM EFRELTHCLOPELLEEZ L
N5 ERBeAERS X OTHR O Kl SH ik 0k 2 £ 8L,
Imm BEONS LR ERZZMTLEGE1E7 ) - KV 7k
P& K SH BB, 2mm U L0 SHEBZW§ 55
B ) =¥ PR L RAESEON T 2 2Tk
ZIRET Do &b, STIHMETIE, ZOME, FBEMEZR
I DBEDPEL L7720, JHEEHITHLETH b,

4. HEEMORE

4.1 FHREMEIE

MR TEEE LCH N % [ THRAMIR T TSFRC fii%
Tl (Fig. 7) IZOWTHRET 2 %M L 720 24 THGTR ik
ik, B THETyF7L— P EREICKREL, AV MK

(a) Attached plate

(b) SFRC pavement
Fig.7 Reinforcement



B HARHR RO

W - AR

D#:E$ % 13, SFRC#fi% T3 &1, SFRC % §° L1k o
REEAZECEID Ty T L= REICEHIZST L TET
HbHo TNHIZOWT, I - FEEBRWLBEIZ XD IRA
AR B & O OMET & FEhtE L 720

4.2 FEYPKREABRMEICK IEHETER

FEBRIL, [ CTHCH R ERR ] 48 X OF [SFRC i % 3Bk
] TR LRI L 7z SIRIGRBAR D& 2k & 3 1)
— C, UV 7 320 mm X & ¥ 250 mm X #H JE 8 mm,
Ty X 7L — MIE 12mm TH 5. Fig. 8 (IR 24 THGR
BRARIL, WGBS T — 8 — & BT 20 1235 mm X K &
1215 mm X HE 12 mm QK z, HEEABLT MLV T
Kb (M20) THIRMABAKICESG L b0 L L,
Fig. 9 |27~ 3 SFRC #B#1KI1E, Table 1 \Z/R 3570 CTH X

Deck

case 0 (t = 12 mm)

case 1

Attached plate

U-rib— 7~
(320 mm X 250 mm X 8

Main beam
Fig.8 Specimen (Attached plate model)

Stud

(h = 40 mm) 277 s

Steel ﬁber
(h =30 mm)

Table 1 Principal elements of SFRC

Item Detail

Ultimate high-eary
strength concrete

1.5% (1.2 kN/m®)

Concrete material

Ration of steel fiber

Length of steel fiber 30 mm
Bulk of concrete 0.50 m*
Concrete strength at 3 h 29.7 N/mm?
(Compression)

Slump 8 cm
Maximum dimention of aggregates 20 mm
Temperature 19°C

Table 2 Load cases

Load case Condition Maximum load (kN)
case 0 No-reinforcement 45
case 1 Attatched plate 45
case 2 SFRC (No-stud) 45
case 3 SFRC (Stud) 45
case 4 SFRC (No-stud) 1065
case 5 SFRC (Stud) 1527
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Table 3 Stress diminishing on deck plate

FEM Experiment
Case Condition o ) o )
Stress (MPa) Diminishing ratio (%) Stress (MPa) Diminishing ratio (%)
case 0 No-reinforcement 182 - 165 -
case 1 Attatched plate 94 48 73 56
case 2 SFRC pavement (No-stud) 9 96 8 95
case 3 SFRC pavement (Stud) 9 96 9 95
(MPa)
Maximum displacement 1.2 mm 140

Symmetry condition

Attached plate

(Von Mises Deformed X 100)

(a) FEM model (b) FEM result
Fig.11 FEM model (Attached plate model)

Symmetry condition

Maximum displacement 0.3 mm

U-rib

(Von Mises Deformed X 100) 0

(a) FEM model (b) FEM result
Fig.12 FEM model (SFRC pavement model)
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