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Method of retrofitting a corroded high-strength bolt friction-type joint without
using a temporary member

Yamaguchi, Eiki

3,200,000

The method of retrofitting a corroded bolted friction-type joint without a
temporary member such as a bent is explored. FEA is the mainstay of the research. The validation of
the connector element for modeling a bolt is first investigated. The comparison with the results by
the solid element and experiment has confirmed that the connector element can simulate a bolt.

A corroded joint model is constructed based on a joint of the existing bridge. Bolts in a part of
the splice plate are replaced and the associated plate area is reinforced. This repair is repeated
until the retrofit of the whole joint is completed. Various repair patterns are studied numerically,
using the connector element. The present research then proposes the retrofit in which the repair
starts from the plate near the center of the joint and the bolt line near the center of each plate.
For efficiency, up to three bolt lines and the associated plate area can be retrofitted at one time

without a temporary member.



ABAQUS[1]

) 123456 ) 524163
0.14
< s —e— 123456-REFH
0.12 4
b A
4 E Eﬁ 1 —--123456-Y Y w K
0.1 3 g Az O 4 =
_ 3 3 X g 1 ¥ i |
=] * * E ﬁ I s ';'. >
£o008 | g B & &) i 6| —*-123456-a %2 %
] )k OBOF ¥ L %
& 2 k= DT q B
o 0.06 | 1 & B . i ) —e—521163-REEF1Y
& 1l x B # ol S &
s B BB ®SI [
T ﬁ % I" .
R e --8--524163-V ') v F
=3 s g/
0.02 2 ol
. — -524163-2 %Y 42
0 —et




23

or|[ sL@¢

4;@

ol

2
- 1T
B

elm

@ @ 0 0 0 Q0 Q@O0 0000 000 606 6 e
@ @ @ @ QOO0 0000 0000 606 06 0 e
@ @ @ 0 0@ Q@O0 00O QOO 06 06 06 0
Q@ 0 0 0 Q0 0 0 0 000 60 0000 0 60 0 O

—\cm

2310
2400

S'LOE

0001

z CL

@

2400
3@ll0 130, 4@87.5 130, 4@87.5 130 4@87.5 130 3@l110

45

40
I

N N Y N Y N Y
430

A

40
Pt
I

45

T

rE-
19mm, _EEHRER

i

B4

12mm

1lmm, TEHRER

()

500

«

Y

307.5

Y

225 140

CL

¥

>

425 3@75

L

©

75%

mm

[2]



0.2mm

@-(D
12

® 2 @ ON6) wE
(@) BFHEBITHS, D-0-Q—-B—-0
G| 147 4T T T 1T | 47 - 147 - 14T - 1T - 14T | 147 - 147 - 14T - 19T | #FHRTFAL, @-0-0-1D-0
(c) RERPRTHNS, O-0Q-@-0D-6
@ o 24T+ 24T

4= 4= Mr- 27 4= 4= 4= 4=
(e) 347217 AT - 147 - 147 - 11T
) T - 147+ 4T - 14T 14T | 17+ 4T - 14T - 1T
(@ 47
(h) 51T 247+ 27
(i) L 47 147 - 147 - 14T
] 5T p P
(O] o, 247 - 217
—— 347 - 297 e
&) 14T+ 14T+ 147+ 14T
0] M7 4T - 147 17+ 147 | 147 - 147 - 14T - 11T
1

@ ©
® ©
@
® ©
® ©

©



14000

13000 +
Z“lzooo
guooo
> ——(a)IEHITH S
¢ 10000
1 —— O EDRITHNS
9000
()R BIRP RITH S
8000 F
RET I E(7182kN)
W00 "= = e 8 o S B & % G B
B 5§ 7§ # & ## # # #§ & # #
» B B B B B B B B B B B8
R £ R ' R ¥ K =¥ KB ® R
Yy B Y B Y B Y B Y R Y
s iR % RS s w4 5
L #® L ®@® L =@# L @A L @ L
B % B & B % B0 % B A B
3 3 3 3 3
@
@ M
@ @
(@

[1] Dassault Systemes Simulia Corp.: User's Manual, ABAQUS Ver. 6.13, 2013.
[2]
Vol.59A 2013



2021

(Takai Toshikazu)

(00759433)

(17104)




