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Fig.2 Protective structure schematic diagram (Unit: mm)
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Fig. 3 Schematic diagram of the test platform (Unit: mm)
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Fig.4 Picture of impact test process of Q - shaped steel-

foam board structure (1-2-12)

(a) HE 11

(a) Frame 1
5 STEUN-TREE L 454 (2-2-12) 150 vh s 1 72
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Fig. 6 Picture of impact test process of plain concrete-

foam board structure (3-2-12)
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Fig. 7 Test phenomena of Q-shaped steel-foam board structure
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Tab.3 Hammer acceleration related analysis data
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Fig. 12 The time history curves of counter force
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Tab.4 Counteraction force related analysis data
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Fig. 13 The time curves of reinforced and concrete strain
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Experimental study on energy dissipation and buffering of rigid flexible
laminated protective structure of pier under rockfall impact

GAO Liang, CHANG Yi~de, ZHANG Jun-fa
(Department of Civil Engineering, School of Civil Engineering and Architecture, Xi’an University of Technology,
Xi’an 710048, China)

Abstract: The rockfall impact disaster of engineering structures in mountainous areas is significant, and the energy dissipation buf-
fer protection structure can effectively reduce the impact disaster. In view of the impact protection of piers, three energy dissipation
structures are designed, including steel section-foam board, section steel-concrete and foam board-concrete. By analyzing the fail-
ure mode and dynamic response process of three kinds of protective structures under rockfall, the energy dissipation mechanism of
rigid flexible laminated protective structure is revealed. The test results show that the impact energy can be effectively diffused to
the internal flexible buffer layer by using the rigid outer layer, so as to give full play to the energy dissipation of the rigid layer and
buffering performance of the flexible layer; The concrete foam board protection structure has the best comprehensive performance.
Compared with the non-protective structure, it can extend the impact duration of the rockfall impact reinforced concrete test board
9~10 times, and the average impact force is reduced to less than 1/10, which has good energy dissipation and cushioning perfor-

mance.
Key words: rigid flexible laminated protective structure ; pier;rockfall impact;energy dissipation and buffering ;dynamic impact test
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