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Change of internal force of bucket-based structure under backfill loads

1,2 : 1 : 1 1
CAO Yong-yong“, HOU He-ying', ZHANG Ning', LI Wen-xuan
(1. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. State Key Laboratory of

Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210029, China)

Abstract: The single-bucket and multi-compartment structure has been applied in breakwater engineering. However when it

used as a vertical quay wall structure, backfilling at the land side is required, and its safety and reliability have not been verified.

The internal forces of the bucket-based structure are measured by the in-situ tests, and those of the lower barrel wall, the
compartment, the cover plate and the upper barrel wall are obtained. The variation curves of the vital part of concrete strain
with time and reinforcement stress with time are plotted under the backfill loads. The development laws of internal force of
each part of bucket structure are found, and the stress state of bucket structure at the land side under the backfilling condition is

understood. The test results show that the structure has good stability in the backfilling process, and it may provide data support

for further optimization of the structure.
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Fig. 1 Structure of new bucket wall
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Table 1 Backfill conditions
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Fig. 2 Strain-time curves of concrete in C1 measuring line of

bottom wall during backfilling
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Fig. 3 Strain-time curves of concrete in C3 measuring line of
bottom wall during backfilling
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Table 2 Location and measured values at maximum strain (tensile

and compressive) points of concrete strain during backfilling
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Fig. 4 Stress-time curves of reinforcement in G1 measuring line of
bottom wall during backfilling
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Fig. 5 Stress-time curves of reinforcement in G2 measuring line of

bottom wall during backfilling
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Fig. 6 Stress-time curves of reinforcement in G3 measuring line of

bottom wall during backfilling
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Fig. 7 Stress-time curves of reinforcement in G9 measuring line of
compartment during backfilling
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Fig. 8 Stress-time curves of reinforcement in G10 measuring line
of compartment during backfilling
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Fig. 9 Stress-time curves of reinforcement in G16 measuring line

of cover plate during backfilling
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Fig. 10 Stress-time curves of reinforcement in G20 measuring line
of cover plate during backfilling
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Table 3 Extreme values of stress (tensile and compressive) of

reinforcement at various parts during backfilling
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