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Fig. 1  Structural sections of sheet-pile bulkhead
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Tab.1 Physical and mechanical properties of soil

No. + 2 JZETibr i JR AR v/ (kN -ni?) C,/ kPa e,/ °
1-1 TR 4.8 0 18 0 28

1-2 s+ 0 -3.63 19.2 18.3 11.6
1-3 ey -3.63 -14.63 19.7 / /

2-1 HgE+ -14.63 -21.23 19.3 24.6 10.2
2-3 A+ -21.23 -26.63 19.46 20.5 8.7
3-1 b -26.63 -29.53 18.81 28.2 9.5
3-1 M EE -29.53 -35.23 20.08 26 11

4-0 A+ -35.23 -38.53 19.95 6.9 17.6
4-1 - -38.53 -41.93 20. 04 8.3 26.3
5-0 Mg+ -41.93 -50.53 19.3 28.1 12.4
6-2 Mg+ -50.53 57.73 21.03 29.5 15.6
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Tab.2 Test arrangements of centrifuge model
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Fig.2 Model layout of test
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™ Fig.3 Distributions of bending moment of the front wall
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Fig.4 Bending moment of piles
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Tab.3 Axial force of bars (P47 ; kN)
T 25 iAW) 2R 53R 5448 %5 FHME
M1 1 070 1 096 1012 1 059
M3 888 1 036 1218 960 985 1017
M4 1 084 1125 744 1124 1019
M5 572 649 664 815 675
M6 685 663 968 518 709
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Tab.4 Horizontal displacement of structural components (BAA7: mm)
BT Gt = Ml M2 M3 M4 M5 M6
K% 106 94 119 116 92 97

TR 74 60 86 83 61 64
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Centrifuge modeling for sheet-pile bulkheads with
a rigid load-relieving component

SI Yu-jun', ZENG You-jin*?, XIE Zhan-qiang', WU Wen-kui', LI Dong-qing'
(1. Caofeidian Port Co. , Lid. of Tangshan, Tangshan 063200; 2. Nanjing Hydraulic Research Institute, Nanjing
210029, China; 3. Key Laboratory of Water Science and Engineering, MWR , Nanjing 210029, China)

Abstract: A study by means of centrifuge model tests was conducted in order to investigate the behavior of the
reinforced concrete sheet-pile bulkheads with a rigid load-relieving component. The rigid load-relieving component
consists of a top reinforced concrete plate and four rows of upright piles rigidly connected with the plate. Bending
moment, axial force and displacement of the structural components were measured so that the distributions of
bending moment of the front wall and the four rows of piles beneath the load-relieving plate, and the distributions of
axial force of the piles were obtained. An insight of the overall working behavior of this innovative sheet-pile
bulkhead is gained from the analysis of the test results. And the control values for the design of each structural

component are finally recommended.

Key words: sheet-pile bulkhead; centrifuge model test; pile group foundation; load-relieving
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