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Load Carrying Capacity of Steel Pipe Beams with Flange Joints
by Difference between Impact Positions of Boulder
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This paper presents an analytical approach on the load carrying capacity of steel pipe beams with flange joints
against boulder impact by changing the impact position of boulder. First, this method was validated by
comparing with the static and dynamic test results. Second, the load carrying capacities of steel pipe beams
(fixed and cantilever beams) with flange joints were investigated by changing the impact positions of boulder
using the static and dynamic elastic-plastic FEM analyses.
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1,000 Table. 1 Material properties.
. Shape dimensions | Young’s modulus | Poisson’s | Yield stress | Tensile strength | Elongation
Name | Material (mm) (MPa) ratio (MPa) (MPa) (%)
— Steel pipe STK490 | D318.5x110.3 2.0x10° 0.30 477 541 33
Steel pipe Flange plate [ SM490 9458.5%128.0 2.0x10° 0.30 382 527 31
(D318.5xt10.3) Bolt S10T MI16xL85 2.0x10° 0.30 1,012 1,062 20
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Fig. 2 Analytical model (unit: mm). Fig. 3 Load-displacement relationship.
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Fig. 4 Analytical model (unit: mm).

: 10,000 10,000
Table 2 Physwal property values. L Solid line: Upper surface L Solid line: Upper surface
; n - Dashed line: Undersurface Dashed line: Undersurface
Young’s ., | Yield | Tensile | Elong- L L
Name | Material | modulus Pms:.(m S| stress strength | ation 8,000 L 8,000 Typel
(MPa) e Mpay | MPa) | (%) | ~ o . H
Steel pipe | STK490 | 2.0x10° 0.30 315 550 23 é 6,000 |- £ 6,000
Steel plate | SM490 | 2.0<10° | _ 0.30 295 | 550 23 3 Typel Type2 =
Bolt S10T 2.0x10° 0.30 900 1,100 14 S 4.000 8 4.000 Type3d-1
Boulder — 5.0x10% 0.23 — — — - f Type3-2 \ P i Typez Type32 Type
Type3-1 '
Table 3 Opening of joint part. 2,000 2,000 i &
e — bl et
Tyne Static loading Dynamic loading /A N 4
P Top Bottom Top Bottom 0 0
Typel 0.4 mm 10.2 mm 0.4 mm 0.6 mm 0 50 100 150 200 250 300 0 25 50 75 100 125 150
Type2 10.6 mm 0.0 mm 1.7 mm 0.0 mm Dlsplacgment (mm) Dlsplacgment (mm)
Type3-1 | 103 mm 0.0 mm 6.0 mm 0.0 mm (a) Static loading (b) Dynamic loading
Type3-2 | 103 mm 00mm | 32mm 0.0 mm Fig. 5 Load-displacement relationship.
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