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Experimental study on dynamic performance of concrete filled steel tubular
piles under impact loads
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Abstract: A kind of concrete filled steel tubular pile is proposed to resist the impact of boulders. In order to study the dynamic
performance of the structure under impact loads, the tests considering impact loads of multi working conditions are carried out.
The response modes of the structure are summarized and compared with the numerical simulations by analyzing the strain,
displacement and acceleration of the structure. The results show that the typical response modes of the structure can be
summarized as follows: slight damage, local damage and joint failure. The strain and displacement of structure increase with the
enlarging impact energy and height. The acceleration of structure increases with the raising impact height, while decreases with
the raising impact mass. The impact process from the response of impact zone to that of whole structure takes a very short time,
about 0.6 ms. The whole structure plays a great role in energy dissipation when the pile tube is subjected to impact loads, and it
is not obvious when the bracing tube subjected to impact loads. The experimental results are in good agreement with the

numerical simulations. The concrete filled steel tubular pile is of good impact resistance.
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Fig. 1 Test model of concrete filled steel tubular pile
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Table 1 Test loading cases

i EAR ARVE ety e B
/mm R bl /mm
Z-1-1 C-1-1 500

100 Z-12 C-1-2 750
Z-1-3 C-1-3 1000

Z-2-1 C-2-1 500

200 Z-2-2 C-2-2 750
Z-2-3 C-2-3 1000

Z-3-1 C-3-1 500

300 Z-3-2 C-32 750
Z-3-3 C-3-3 1000
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T MR N AR 20N Cowper-Symonds #5578 1] i AR
[ )R] 5 AR Z A R R R R R

Gf{u(%YL%+ﬁagﬁ o (1)
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Fig. 4 Experimental phenomena
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Table 2 Peak strains at measurement points

bl T |0 Tw | W T

= He /ms | M He /ms | & He /ms

1 491 300.75 | 13 448 301.10 | 25 321 301.03
2 925 300.70 | 14 682 301.16 | 26 565 301.05
3 693 300.79 | 15 427 300.73 | 27 288 300.91
4 528 30095 | 16 466 300.82 | 28 660 301.05
5 694 301.07 | 17 571 301.09 | 29 343 301.05
6 258 300.75 | 18 987 301.11 | 30 814 300.83
7 287 300.81 | 19 261 30095 | 31 336 300.67
8 349 30093 | 20 314 301.07 | 32 1467 300.69
9 224 301.05| 21 568 301.09 | 33 431 300.95
10 632 301.08 | 22 896 301.13 | 34 307 301.11
11 312 300.95 | 23 316 301.15| 35 281 301.06
12 365 301.07 | 24 274 301.04 | 36 311 301.09
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