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Experimental study and parameter analysis on the shock resistance of
concrete filled steel tubular crib dam

RAN Yonghong'?, WANG Xiuli'?, ZHOU Kun'”

(1. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Western Center of
Disaster Mitigation in Civil Engineering ( Lanzhou University of Technology) , Ministry of Education, Lanzhou 730050, China)

Abstract ; To mitigate disaster caused by the impact of debris flow boulders, a concrete filled steel tubular crib dam
was proposed. Solid impact tests were carried out to study the impact dynamic response of the structure, and the
response modes of the structure were summarized. The numerical simulation of the test process was performed, and
the results were consistent with the test. The parameter analysis of the structure was carried out to study the
influence of confinement coefficient of the piles, radius-thickness ratio of the braces, and stiffness ratio of piles and
braces on the dynamic response of the structure. Results showed that the typical response modes of the structure
included slight damage of member, bending failure of member, and joint failure. The structure performed good
overall energy dissipation ability when the pile tube was impacted, while overall energy dissipation was not obvious
when the brace tube was impacted. The influence of confinement coefficient of the piles, radius-thickness ratio of
the braces, and stiffness ratio of piles and braces on the dynamic response of the structure was constrained by the
single-factor variation of the diameter and thickness of piles and braces. These findings suggest that the concrete
filled steel tubular crib dam provides good impact resistance.
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Tab.1 Mechanical properties of steel

BB LA E/GPa f,/MPa f./MPa A%
@89 x3.5 200 334 422 21.5
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71 -1 Cl -1 100 200 500
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73 -3 C3-3 300 5 550 1 000
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Tab.3 Peak strain of measurement points

i JAE/10 6 T/ ms P JAE/10 6 T/ ms P JAE/10 6 T/ ms
1 1355 287.0 13 546 287.5 25 664 287.2
2 814 287.0 14 973 287.5 26 492 287.3
3 974 287.1 15 500 287.2 27 357 287.2
4 672 287.2 16 201 287.3 28 575 287.2
5 958 287.3 17 892 287.3 29 158 287.1
6 360 287.1 18 1 407 287.4 30 991 287.1
7 337 287.1 19 213 287.2 31 1512 287.0
8 173 287.2 20 257 287.3 32 1972 287.0
9 416 287.3 21 839 287.4 33 998 287.1
10 825 287.3 22 1 005 287.5 34 504 287.3
11 348 287.2 23 639 287.3 35 516 287.2
12 169 287.3 24 387 287.2 36 423 287.2
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Tab.4 Scheme for parameter analysis

B S d,/mm  t,/mm /] d/mm t/mm d/t, k
1 89 3.5 4.0 42 3 14.0 16.1
2 89 4.5 5.3 42 3 14.0 18.8
3 89 5.5 6.8 42 3 14.0 21.2
4 108 3.5 3.2 42 3 14.0 31.3
5 133 3.5 2.6 42 3 14.0 64.3
6 108 3.5 3.2 42 4 10.5 25.3
7 108 3.5 3.2 42 5 8.4 21.7
8 108 3.5 3.2 45 3 15.0 25.1
9 108 3.5 3.2 50 3 16.7 17.9
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