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Structural stability of soft mattress of concrete interlocking block under
wave action

ZHANG Yun, HAO Yu—chi, WANG Fei—xin, ZHU Ping
( CCCC National Engineering Research Center of Dredging Technology and Equipment Co., Ltd., Shanghai 201208, China )

Abstract: The force analysis of the soft mattress of concrete interlocking blocks under wave action is carried out. It can be
seen from the analysis that the effect of the water pressure difference around the soft mattress is caused by the wave action.
When the torque of the wave formed by the pressure difference is greater than the stable torque of the soft mattress, the structure
of the soft mattress is unstable. The mathematical model of the soft mattress subjected to wave force is established, and the
structural stability of the concrete interlocking block soft mattress is studied. Based on the above analysis, a kind of
unpressurized ballast block structure is proposed for numerical simulation. The numerical simulation results show that the wave

moment can be reduced and the stability of the new structure can be improved by reducing the wave pressure difference of the

structure through pressure relief hole.
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Fig.1 Structure diagram of interlocking block
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Fig. 2 Simplified load on ballast block
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Fig. 3 Schematic diagram of wave pressure test point
arrangement
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Fig.4 Comparison of wave pressure at measuring points
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Table 1 Stability calculation results of concrete interlocking block ballast block under wave action

TH KERm | BEE Hm JEI /s IR 14/ (N-m) FREHH/(N-m) e Rk i

1 0.30 4.0 17.33 3.92 Sl

1 |
2 0.60 4.0 20.06 3.38 0.12 m J&

67.90

3 0.60 4.0 12.82 5.30 Sl R

2 T — ! -
4 1.20 4.0 18.67 3.64 0.12 m J&£
5 0.75 4.0 27.11 3.97 Bl

25 — .
6 1.50 5.0 47.42 227 0.20 m J5

107.50

7 1.50 5.0 42.09 2.55 g
8 3.00 7.5 101.54 1.06 0.20 m J&
9 3.00 75 391.65 1.37 < 5

5 536.00 N hin 2 1;1
10 3.00 8.5 502.24 1.07 020 m J&
11 3.00 75 1 008.26 2.26 )

2 277.67 — SRS 2 m

12 3.00 8.5 1312.18 1.74 0.20 m J&
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Fig. 6 Wave torque diagram
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Table 2 Stability calculation results of unpressurized ballast blocks at lap joints of concrete interlocking blocks

St JKIE h/m Wi Him I Ts BEARIIHE/(N-m)  TEIJHH/(Nm) FaiE R
JEA 25 1.5 5 47.42 107.5 227

e E AL 2.5 15 5 27.48 90.0 3.28

XFRITAL 2.5 15 5 23.08 90.0 3.90
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