2026 47 A KiE LA Jul. 2026
FTH XFH 649 Port & Waterway Engineering No.7 Serial No. 649

y o~
-

“ BoORY, RER, ¥ =, ZUN
(l. XKERIKS, BAPESFIRARELLRE, ©7 K& 116024;
F12

2. b E R ENEH ARG, L 100088; 3. FE BT GAKERAAIRASG, LFE 101399)

WE. AR AERAFARAESAREHBOPM, AR -—FHELIZAGHF 5 LRSI A ALY @RAR,
R £ TRBELEMBTERT, EAFIRTASFHAMGRN, ZERARKIN FEFLDMESBEGE
FNT By RS A AKX BN PR, B T EAMNERN G EARR X, R RKG RS AT, SR LN,
PR ug AT R K, 184 10.0~14.6; FE T A e EIREFRT(AZOLH H=11.8m) P, AKBHEFHEE, K, TKT 24,
FAHABEA R RA G R EMERA, TR B SN T ERIEEA K, TAHAMERELIF, WBRBAERAGSF IR
R OH AR TR,

KB ASPERIR; BEWSN, HEERXE, BobPEm,; BT EK

FESHES . U656.3 XHEFRERG: A XEHS: 1002-4972(2026)07-0027-07

Development and stability experimental study on novel ecological armor blocks
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Abstract: To address the issue of insufficient ecological functionality in traditional coastal armor units, we
develop a novel ecological armor block that integrates effective wave protection with enhanced ecological
benefits. The core innovation lies in the structural groove design, which maintains engineering safety and
durability while significantly improving the block’s capacity to promote marine organism colonization and habitat
formation, thereby achieving a synergistic optimization of protective performance and ecological value. We
evaluate its hydrodynamic stability by physical model tests based on gravity similarity laws. The results indicate
that the stability coefficient K, value of blocks is 10. 0—14. 6. The blocks remain stable under more severe marine
conditions (significant wave height H,=11. 8 m), with a K|, value exceeding 24, indicating a notable performance
enhancement from model to prototype. The effectiveness of the proposed structural groove design scheme is
proved, which can provide a new technical pathway and practical basis for constructing environmentally friendly
and resilient coastal protection engineering.
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Tab.1 Comparison of common port protective structures
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Fig. 1 Structural design for novel eco-friendly armor block
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Tab.2 Groove parameters of different versions of
ecological armor blocks
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Tab.3 Cross-sectional dimensions of prototype and
model values
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Fig.2 Stability physical model test for ecological

port armor block structure ( unit: m)
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Tab.4 Ecological armor block stability response
under two water depths
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Tab.5 Critical test data and K;, value inversion results for
stability of novel ecological armor block
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Tab. 6 Comparison of stability coefficients for
embankment slopes
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Fig.3 Installation and stable condition of novel
ecological armor blocks at test section
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