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A Study on Multi-Steel Pipe Pier Connected by Horizontal Connecting
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Abstract - In this study, the analysis model of multi-steel pipe pier equipped with damage control horizontal connection panels
was verified, and reinforced concrete pier applied in Korea were proposed as multi-steel pipe pier. In this regard, the behavior of
the multi-steel pipe column and the yield state of the horizontal connection panel are reviewed by the size of the horizontal
connection panel when the earthquake load is loaded, and the damage induction condition of the horizontal connection panel is
checked to verify the applicability of multi-steel pipe pier that is advantageous for maintenance and management of the bridges
after the major earthquake.
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Fig. 1. Shape of multi steel pipe column (Ebino JCT)
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Table 1. Cross-sectional dimensions and steel type of the analysis model
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Fig. 5. Load-displacement curve obtained from experiment
and FEA at the center of the upper structure
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Fig. 6. Front view of domestic target column
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Table 2. Reaction forces shell model and beam model

1,2,3 Beam element Shell element
=X,Y,Z MIDAS ABAQUS ABAQUS
RF1(kN) -432.2 -432.2 -432.2
RF2(kN) 8554.3 8634.0 8534.0
RF3(kN) -1438.0 -1438.0 -1438.0

RM1(kN-m) -37100.9 -37400 -38300.0
RM3(kN-m) 10577.5 10600.0 11100.0
Ul(mm) - 58.6 70.32
U2(mm) - -7.0 -16.96
U3(mm) - 261.9 270.6
Connection Panel  Connection,
part ‘ part ‘ part

Vertical stiffener

Fig. 9. Shear link with vertical stiffener inserted
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Table 3. Temporary section specification

Part Cross section (mm) Steel type
. _ SGT355, SGT410,
Steel pipe @914.4,t=16~22 SGT450. SGTS50
Diaphragm &216.3, t=28 SGT355
H-1200x300x25x28 Web SM460
Connect
L=450 Flange | SM420
H-1200x300x25x28 Web SN400
Panel
L=1200 Flange | SN400

260
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240
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200
190
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160
150

OPanel 2 @ Panel 1 @ Panel 3 ® Pipe

Horizontal Displacement of Coping (mm)

b
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Classified by Pipe Thickness and Yield Strength

Fig. 11. Effect of pipe thickness and yield strength on the
yield displacement of each member
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Table 4. Section property of panel and link part used in analysis

axb h,, _L t, t
Case (m) | (o) (Dnl:go- (mm) (mfn ) &,
1-1 | 500500 436 707 13 26 0.337
1-2 | 500500 436 707 14 26 0.313
1-3 | 500500 436 707 15 26 0.292
2-1 | 600x600 536 849 16 26 0.328
2-2 | 600x600 536 849 17 26 0.309
2-3 | 600x600 536 849 18 26 0.292
2-4 | 600x600 536 849 19 26 0.276
3-1 | 700x700 636 990 19 26 0.322
3-2 | 700x700 636 990 20 26 0.306
3-3 | 700x700 636 990 21 26 0.292
3-4 | 700x700 636 990 22 26 0.279
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