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Behavior Analysis of Pile-bent Piers Using Steel Pipe Piles
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Abstract

Due to the recent earthquake in Korea, interest in the seismic performance of civil structures is increasing rapidly. However, existing
concrete abutment has a disadvantage that the seismic performance is weak due to the brittle behavior during the earthquake. In
this study, structural analysis was carried out to investigate behavior characteristics of Pile-bent piers using steel pipe piles with
ductile behavior and inverse T type pier. As a result of the structural analysis, the axial forces and moments of the member forces
generated on the pile foundation were larger for the Pile-bent pier than for the concrete pier and shear force were largely on the
concrete pier. pile displacement in the bridge axis was estimated to be about 80 times larger than the static time at the seismic,
and the displacement of the pile-bent pier occurred 7 to 8 times larger. the reaction force acting on the bridge support was largely
on the concrete pier, and the difference was further increased by seismic analysis. As a result of comparing the total load applied
to the pier, the concrete piers were about 4,000 kN larger than the pile-bent pier due to the column and coping part self-weight.
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Table 1. Material Property of Structural Analysis
Property
Division Korean E; a, ~ Secti
Standards (KS) (kN/m?) v (1/C) (kN/m*) ection
C40 2.998 107 0.18 1.0x107° 24.52 Girder
Concrete . 5
Cc27 2.668 10" 0.18 1.0x10°° 24.52 Plate, Abutment
Steel STK490 2.05x10° 0.3 1.2x107° 76.98 Pile
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Table 2. Dimension of Steel Pipe Pile

D t A, t, D’ d’ 4, I
mm mm mm2 mm mm mm mm2 cn14
508 12 18,699 2 504 | 484 |15,519(57,536
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Fig. 1. Cross Sectional View

(b) Pile-bent Pier

Fig. 2. Structural Analysis Modeling
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Table 3. Application of Structural Members and Boundary
Conditions

Structural
Division ructura Element
Member
Girder Beam
Superstructure
Plate Plate
Abutment Beam
Substructure Pire Beam
Pile Beam
Pile-Soil interaction Multi-Linear spring
Bridge support Elastic link

(b) Pile-bent Pier

Fig. 3. Arrangement of Bridge Support
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Table 4. Properties

of Bridge Support

Compression spring Shear spring Allowable displacement Horizontal force
coefficient coefticient at seismic at seismic
Movable end 333.42 1840.0 +90.0 165.0
Fixed ent 333.42 1.0x10" +90.0 165.0
Z-Axis X-Axis, Y-Axis
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Table 7. Conditions and Case of Structural Analysis

Analysis Case Analysis condition

Rl

Static Analysis Self-weight 2nd dead load

Moving Load Analysis Moving Load

Seismic Analysis Seismic Analysis

Table 5. Calculated Coefficient of Lateral Earth Pressure

N = k, (EN/m®)
value ! Steel pipe pile |Cast-in-placed pile
20 14,000 16,738 17,117
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Table 8. Coefficient for Design Response Spectrum

coefficient Value

272 Table 63 2t} ABS2

Seismic section . .
. 0.11 (Seismic section I)
coefficient

1:_‘0

Risk coefficient 1.40 (Reproduction cycle 1000 years)

iy

Ground coefficient 1.20 (Ground type II)

Accelerometer coefficient A : 011 x 1.4 = 0.154
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Spectral data

Period (sec)

Fig. 4. Design Response Spectrum
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Analysis
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