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Abstract

Hollow thin-walled ultra-high piers are very common in bridges in mountainous areas and river valleys,
but the research results on their collision resistance are relatively scarce. Therefore, in this paper, a
continuous rigid frame bridge with cast-in-place ultra-high piers in a mountain area is taken as the
prototype bridge. Based on Ls-dyna finite element software, an analysis model of the impact of rock fall
on two reinforced concrete hollow thin-wall ultra-high piers with a scale ratio of 1:20 is established,
and verified by the existing test results. The effect of rockfall impact height on the impact response and
damage failure mode of the hollow thin-walled ultra-high pier is investigated by using the verification
model. The results show that the local damage mode of the hollow thin-walled ultra-high pier under
rockfall impact is similar to that of the medium-low pier. The impact height has little effect on the im-
pact force, but a great effect on the displacement response of the structure.
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Table 1. Material constitutive model parameters
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Mass density 8865 kg/m3
Compression strength 33 MPa
Aggregate size 15 mm
pY MAT_CSCM_CONCRETE Rate effects 1
ERODE 1.075
Mass density 7800 kg/m?
Yield stress 548 MPa
Tangent modulus 1500 MPa
N5 MAT_PLASTIC_KINEMATIC
C (strain rate parameter) 40
P (strain rate parameter) 5
Failure strain 0.12
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Figure 1. Drop hammer impact test diagram
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Figure 2. Finite element model of rockfall impact test
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Figure 3. Comparison of impact force
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Figure 4. Mid-span displacement comparison
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Figure 5. Test fracture propagation diagram
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Figure 6. Numerical simulation of effective plastic strain cloud image
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Figure 7. Bridge model drawing
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Figure 8. Model effective plastic strain cloud |mage at different impact heights
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Figure 9. Impact force between falling rock and pier and between two spans
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Figure 10. Displacement response of the hit link and the adjacent link at different impact heights
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Figure 11. Displacement distribution along pier height at the critical moment of impact pier
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