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Fatigue Durability Evaluation of Refraction Expansion Joints

Jun-Su Na'¥,

Ta Lee?, Eui-Seok Han’, Won-Kyu Sung”, Jong-Suk Lee’

Abstract: The refraction expansion joints have been newly developed by complementing the problems of shock, noise, replaceability, displacement

in the direction perpendicular to bridge, vertical difference, which are problems of existing expansion joints. The Refraction expansion joints are

characterized by continuous surfaces with small impact and low noise. The behavior of the Refraction expansion joints performs the bridge expansion
behavior by rotation of the link. In the rotational behavior of the link, the bolt is the central axis of the behavior. Therefore, it can be said that the durability

of the bolt is very important. However, the theoretical and experimental verification of the bolt durability of the Refraction expansion joint is lacking.

In this paper, to verify the fatigue durability of the bolt, test specimens with a 300 mm Refraction expansion joint were fabricated. A strain gauge dedicated
to the bolt was installed inside the manufactured test specimen bolt. The test method was applied in accordance with KS F 4425. The fatigue durability
of the bolts assembled inside the diaphragm expansion joint was confirmed by the repeated fatigue test of 2,000,000 cycles.
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Table 1 Structure Detailed category a constant, A

Detailed category A Constant, 410" (MPa®)

Axial tension F8T bolt 5.61
Axial tension F10T bolt 10.3
Axial tension F13T bolt 4.32

Table 2 Nomianal fatigue strength of axial tension bolt(About 2
million cycles)

Bolt A Stress Range( M /Pa)
F8T Bolt 5.61 65.5
F10T Bolt 10.3 80.2
F13T Bolt 4.32 60.0

Table 3 Limit value of fatigue amplitude

Detailed category Limit value (1/Pa)

Axial tension F8T bolt 100
Axial tension F10T bolt 110
Axial tension F13T bolt 80
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Table 4 Sensor type
Number Sensor type location
1~3 Strain gage for bolt Shoulder part of link(left)
4~11 Strain gage for bolt Center of link
12~14 Strain gage for bolt ~ Shoulder part of link(right)
15~16 LVDT Center of link
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Table 5 Fatigue durability evaluation

N=2 million Tizt‘:";‘:l
Stress g O+ @ x100 .
No. ) strength Location
(MPa) (%)
@ (MPa)
Shoulder part of
1 44 80.15 55 link(left)
Shoulder part of
2 41 80.15 51 link(left)
Shoulder part of
3 38 80.15 47 link(left)
4 12 80.15 15 Center of link
5 13 80.15 16 Center of link
6 14 80.15 17 Center of link
7 13 80.15 16 Center of link
8 12 80.15 15 Center of link
9 14 80.15 17 Center of link
10 12 80.15 14 Center of link
11 13 80.15 16 Center of link
Shoulder part of
12 38 80.15 47 link(right)
Shoulder part of
13 34 80.15 42 link(right)
Shoulder part of
14 31 80.15 39 link(right)

+ 3% 12759} v WS H TS Table 59F 2T
Table 5°lA S48 523 &4 Aiz}gg n w3k},
H37} st AAEE oARE SRR «l 31~44%
FEE!

ol Y geiol 2431

5] 14-17% TE2 S8E 4

g eI 89} 2 SN E S Selo
o7l Mlmste] A WASHE o2 HelHtk Y F



1) 28y =0 34A] BEE F2]5}5(24.53 kN~116.2

Holu et g oA A%

| W37 F7F EH

= 7J38Fo] 9J o
12005+3] 8k A8t 3 o= g4 4%E sh=Zlo = 8
A= EEO| 3 27432 A A o 2 Yehdt

2) T213151(24.53 kN~116.2 kN) of] i3 9= 2.5 mm ]9k

° g ZAHG o D 23lF RSG5 7} Sollmet i

ANe7HEe v 4 A0 E ALS H M 1| Z3s WHE3I7}
1009H1-& Fol A W] 71 gle 2 02 Yeheth

3) 2005138 AN ESAHAYNE EERAAVE SHIERE
ot vlu HEFS v JI A7) BEEE FHI AT
31~44% 58 FEE H oMW TYF-= 14~17% TF2
90| 34 HAUth TYFE Tkl g 0§
2o nwA o7 et AA WAYsH= Ao 2 VeSO
. o e TG FRT A el thEk FaF S o
ol UERSTE 20058 A3 AN S22 0 HAA7|E
3% A2 ES Plugle o EE g 2 YA
AR AR AtgHT

—_

A2 2

AT = A ER TN E3TY ARl ENE &
AFsE A LA (F471E BA71E AR s Olt)z "4
Az s %7}?:& 2500 mmi A 4-3(80 dB)AlZo] 24X 7|
"> A [15TBIP-C092961-0112] ¥3ko &2 01T01 HE4

o, o]efl 2= UL,

References

AASHTO (2014), AASHTO LRFD Bridge design specifications.

Lee, David. J. (1994), Bridge Bearing and expansion joints, second
edition, E&FN SPON, U.K.

Dexter, R. J., Connor, R. J., and Kaczinski, M. R. (1997), Fatigue design
of modular bridge expansion joints, NCHRP Report 402, National
Academy press.

Dexter, R. J., Mutziger, M. J., and Osberg, C. B. (2002), Perfomance
testing for Modular Bridge Joint systems, NCHRP Report 467,
National Academy press.

Han, J. W. and Park, Y. S. (2008), Experimental Study on Tensile
Fatigue Strength of the High Strength Bolts, Journal of Korean
society civil engineers, KSCE, 28(2A), 165-170.

Kim, K. Y., Kim, Y. J., Ahn, D. G., and Kim, C. H. (2009), Evaluation
of Fatigue Endurance on Expansion Joint Manufactured Fe-Mn
Damping Alloy, Journal of Korean society civil engineers, KSCE,
29(4D), 483-489.

Kim, Y. J., Kwak, L. J., Jo, C. B, and Yoon, H. J. (2009), The Static
Behavior of Bridge Expansion Joints Due to the Wheel Load,
Journal of Korean society civil engineers, KSCE, 28(3A), 357-366.

Korea road Association (2012), Design standards for road bridges
(LRFD).

Korean society of stel structure (2009), Construction guideline for high
strength bolt.

Korean society of stel structure (2009), Design standards manual for
high strength bolt standard.

Na, J. S., Koo, J. H., Lee, S. M,, Lee, H. M., Kim, B. S., and Lee, T.
(2017), Development of multi span refraction type expansion joint,
Proccedings of the korean society od hazard mitigation 2017, 220.

Oh,J, Song, H. S., Lee, S. S., Kim, H. S., and Lee, J. W. (2015), Design
and construction of bridge expansion joint.

Received : 04/17/2017
Revised : 08/09/2017
Accepted : 08/14/2017

2 A AP AFoleAAE=A

°2 % AFL 2B D] 3
S Fa8thn @ 4 Aok AT 2

A& A eFATE AP HH-2KS F 4425
o] 7= 78-S I 3T

NGO AFol LA, TAY, AL, WZHTA, BE

Fol5A e A T4, 23

AUk FAF A Sol 3 A = FYH o] A58} o] FA o] 2o a5
& A Ase] T4 Fols

AFolegA e =E T

W& A5 8H7] 9180 A5 300 mm 2 AF015A) A1F Al
= T8 st Al shoiek 2009k

J. Korea Inst. Struct. Maint. Insp. 15



