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Abstract - This paper was carried out as a basic study to apply a high strength long bolt tension type joints to a steel bridge. In
order to evaluate the structural performance of the high strength long bolt tension type joints, an experimental specimen with the
thickness of the end plate and rib plate as a variable was designed and manufactured. Introducing the high strength bolt fastening
force and static tensile test, the load-displacement and load-strain relationship of the main members of specimen were analyzed.
As a result, the deformation of the rib plate was found to be variously distributed according to the compression deformation of
the anchor plate and the thickness of the rib plate. In addition, it is necessary to prevent compression deformation of the anchor

plate with a sufficient thickness or a reinforcing plate.
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Table 1. Tensile test result of high strength bolt
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Table 2. Plate thickness by specimen type

Specimen End plate Rib plate Remarks
(mm) (mm)

E19-R10 10

E19-R19 19 19 - Anchor plate:
EE— 25 mm

E19-R25 25

E25-R10 10 - Flange: 34 mm

E25-R19 25 19 - Bolt: M22

E25-R25 25

Bolt diameter Yield strength Tensile strength
(mm) (MPa) (MPa)
22.0 760.7 874.0
75
S
75
‘ 100 [34] 100
Flange 250
e Lo —— Anchor plate —— o
-— Rib plate —t 1201 %
240 —— End plate —— -
120 §
T (W sy -
10-25]| | 80 | ||10-25
250

‘ 100 ‘33‘ 100 ‘

‘ 150 ‘

Fig. 1. Shape and dimensions of specimen (Unit: mm)
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Fig. 2. Static tensile test
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Table 4. Comparison of strains induced by fastening of high

F3,F4 <Rib plate>
R4 /
ELE3  E2E4
— R ® © ®
B2 | | B4 R-1 R22 R23
A1,A3 yo()° A2,A4 ® © @
BI| R2-44 R2 R2S
* ® ®© O®
R1 R2-6 R2-7 R2-8
F1F2
FLF3 Fl F2
EL 2
Al [ ol a2 th
v,
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A1,A2 | ELE2
LVDTI1 LVDT2
! a() o
clc2 B No o B4 7 E3,54
° ® 2 ° |R2,R3,B3,B4
RIR4BI1B2 | : k
R1,R2 / R3,R4
A3 (A4
7 | I B1,B3 q;j\ B2,B4
F2,F4 F3 m
N A3,A4

Fig. 3. Location of measuring sensors

Table 3. Explanation of symbols for strain gauge

Symbol Inlitsi?g;m Direction
A Anchor plate Traverse
E End plate Traverse
R Rib plate Longitudinal
F Flange Longitudinal
B Bolt Longitudinal

strength bolt
Strain (x10°)
Speeimen Anchor End Rib Flange Bolt
plate plate plate &
E19-R10 571 -58 -67 -48 1,496
E19-R19 451 -40 -13 -32 1,222
E19-R25 416 6 =21 -33 1,335
E25-R10 614 -25 =71 -45 1,518
E25-R19 451 -22 -34 -39 1,353
E25-R25 484 -4 -1 -45 1,660
800
—e— EI9-RI0
600 —a— EI9-R19
E19-R25
o @ E25-R10
S 400 wedxe E25-R19
z E25-R25
g
£ 200
w2
0
o
200
Anchor plate End plate Rib plate Flange

Structural member

Fig. 4. Comparison of strains
for each structural member
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Fig. 5. Ratios of anchor plate strain to bolt strain
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Fig. 6. Ratios of rib plate strain to anchor plate strain
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Fig. 7. Failure mode of specimen
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Fig. 8. Load - displacement curves by tensile test
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Table 5. Strains of specimens at load of 310 kN

Strain (x10°)
Rl Anchor End Rib Flange Bolt
plate plate plate
E19-R10 | 3,012 -3 -158 257 31,391
E19-R19 | 2,916 32 -8 340 30,185
E19-R25 | 3,262 5 66 372 35,662
E25-R10 | 3,374 13 -142 323 23,564
E25-R19 | 2,815 1 -30 373 29,190
E25-R25 | 3,350 9 58 350 29,042
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Fig. 9. Load - strain curves by bolt fastening and tensile test
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Table 6. Strains of rib plate at load of 310 kN

Strain (x10°°)

Specimen

R2-3 R2-5 R2-8
E19-R10 -185 -128 68
E19-R19 -110 22 252
E19-R25 -30 90 332
E25-R10 -266 -152 2
E25-R19 -147 -24 203
E25-R25 -45 57 301

400
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%)
=3
S
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(=}

N
S
S

-400

0 5 10 15 20 25 30
Rib plate thickness (mm)

Fig. 12. Strain distribution of rib plate
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