2025 46 A Ki& T2 Jun. 2025
Fod FH 635 Port & Waterway Engineering No. 6  Serial No. 635

AELHMAXNHAEFREPE
TRE IR i 3

Bimik, Bk, B &, Kk A, AEH

(P BARMMLE 91053 2RFA, JLF 100070 )

W

WE: 4R A 2 AN mEEF AL T XEA, a9 T BRI RAT LT, ZILE ST LA
PE R RIEA T K, mREFRAEIE PN A K, BRAAT] XN 23 X, KRR @ A X
S Z A E D6 T REAT T WRAA TR IIE, I LA 7 IR TR, LRZERXAN 245X, K
7| KA BT RABEMERE, REAASTATLATE P RABEFHRASE ZH K, EFRER TRI KPR Z5 5 X, RAZ
EAFER T Ak &R,

KR, Bl BEIFREK,;, £RFXN; BTHE,; BAXKE

FESES: U656 MHEFRERD: A XEHS: 1002-4972(2025)06-0023-07

Experimental study on armor block stability of accropode with different placement modes
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Abstract: To the problem of placement modes of accropode widely used at home and abroad, this paper
compares and analyzes the relevant industry regulations at home and abroad, and finds that the foreign industry
norms all stipulate the random placement mode, while the Chinese industry norms add the regular placement mode,
specifically the queue-type regular placement mode. By using the wave cross-sectional physical model test, the
stability test of three common placement modes is verified, and it is found that random placement mode has the best
stability, followed by positive and negative regular placement mode, and queue-type regular placement mode has the
worst stability. The current industry standards in our country use the K, value of the stability coefficient for
accropode, which is not applicable to the queue type regular placement mode. Using this value will result in
calculation results that are biased towards danger.
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Fig. 1 Accropode placement modes
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Tab.1 Design wave parameters
R TH  Hg/m H,,,/m H,/m H/m Tls
FrifE 5.29 4.31 3.65 2.28 8.35
Kt 6.35 5.17 4.38 2.74 8.35
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Fig.2 Test design cross-section (elevation; m; dimension; mm)
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Tab.2 Wave calibration results
o Hig /m 2%/ H,/m w22/ s w22/

' L[N S % HARME SAE % HAr{E S %
ARt 5.29 5.44 2.84 3.65 3.74 2.47 8.35 8.24 -1.32
iR 6.35 6.53 2.87 4.38 4.39 0.23 8.35 8.45 1.20
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Fig.3 Spectrum fitting
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Fig.4 Test phenomenon of queue-type regular
placement mode
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Fig.5 Test phenomenon of positive and negative regular

placement mode
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Fig. 6 Test phenomenon of random placement mode

3.4 2585

MBI G F, *tT 3 Fhkik 2oy X, b
BLL T AR e Vs, R IE B =R
LI, BRA R 2 IR AR e M e 25 . KIR
T4 [ Y0 U6 2 A ) AR e 25 ) R AR B 221, I
B, 1) R K A, B KRR BE K HE
TS, SRETRIMET 1 A SRR

A 2RI 22 i, A ] ) 3% it 4 A
SEH LT 2 Hededk, T A A AR AR B A fil R
N, AUERAERS /AN RS ), 3P I 45 R A5 B R
FHRTBIN (2 40%) , 47T 2R THTAF G S8, o] - o
KA A X 48, L3R PR K I B R HE S R o
SRR, WILES KR, #— " EFH
KRS G RS EL 5 R i K AR R R

TE SR 22 e, Bk 32 2 AR 0 ) 5 R
AR IR 4 D YUASL FEDRHBRER], B



.28 - K oiE L A2

2025 %

HPUIRAGE MERF, AB[RFE i T H B/ iy 7 mm £L
BT S FIAR NS - (4 SR 18T, T A O 1 o ] 7K AN
TURAEN], AT REE A T 45 A

BEBLZE R, B PR b Jol R DA BE AL 54 2
PSS 25 B AR B K (50% ), R rHEAE, AR
FERLUIR NI AE , il 7K A6 A AR X 48/
— YRR R A S 2 A TR T A 1) B i RS
T, BUAZSHA —E M A IR, P H AR E
PSR, 538k, BERLZHO =T s BR A &
PRI 22 T 8 BE /N T 0 <22 ik o B, HLA IR i
()

HRAE JTS 145—2015  #5 H 5 i 18 7K SCHLE )
(2022 f) ", MR E H S5KIR d FE/NT
0.3 I}, JPEPUATEE it R Hy,, o AT AR
H/d=0.09, ¥ Hy,=4.31 m, K,=15 %A Hudson
AR, WWEHETFYAREE R W=3.73 1, Hit
BRS¢ AH T YA I 22 R B B2
WReR AR e, AR B ALR S R0, RAIE
J AR 2 0T BE AL 22 T3 240 i i A s oK, T
A RN 22 s 5 Xk A W i R R %, Ul R
FIRERLE K (H(15~18) AN FHF BAS R0 %
WO, REZR /N EUE

4 iR

1) HEFHARTEE NSz, B ST
M RS E R FTBEAL 22 507 =X, B AT S
B8 n R0 22 i 7 2, B S BA A =R ) 2 i
P

2) VIRWIT Y AL R, TR AN
3 P E PO o, BN 0T TR AR
EVERL, HUOR IE R RN o5 X, BRI
P22 7 AR E e 22

3) FREBUATAT LR bR T A E - PR RS
E R K, AN T BRI A 22y =8, R

TR TR p B A R s genl JF
JEARGERIB ARG 5E, 15 2058 A B SR 22
W7 IR K, {H

S

[1] CIRIA, CUR, CEMEF. The rock manual: the use of rock in
hydraulic engineering[M]. 2nd ed. London: CIRIA, 2007.

[2] B4R, FEIE B, s 0 TR P 5 e 7 A v 1
L[], 7Kas AR, 2005(11): 36-39.

BAI Y Z, ZHUANG Z Y. A comparison of applied
standards of accropode in port engineering [J]. Port &
waterway engineering, 2005(11): 36-39.

(3] REERIE, EARUR, £ EF. WA 0 T He AR ok 70 K% 3%
], P EEE S, 2014, 34(12): 42-46.

XUE R L, WANG F Q, WANG Y P. Selection and design
of overseas popular armor blocks [J]. China harbour
engineering, 2014, 34(12): 42-46.

[4]  ZEAREE, A, BRAASE, 5. AL H PRS2 55 % 22 i
FUARTFIE[ )] KRR 525, 2018, 24(6): 90-94.
WANG Y N, ZHOU J J, CHEN S G, et al. The study of
artificial armour blocks placed in the laboratory[J]. Water
conservancy science and technology and economy, 2018,
24(6): 90-94.

[5]  VFRATE, Sl AHEIR N T AR 2 i 1] Kz
T, 2022(8): 1-8
XU S Q, ZHONG Z. Characteristics of artificial armour
units on mound breakwaters [J]. Port & waterway
engineering, 2022(8): 1-8

[6] BH3RECH S5 T L JT) 298—1998(S]. dbat: AR
223 H L, 1998.

Code of design and construction of breakwaters: JTJ 298—1998[S].
Beijing: China Communications Press, 1998.

[7]1  BEEEIRBETTSHE THIE: JTS 154-1—2011[S]. dbat: A
A 1 Wit 2011.

Code of design and construction of breakwaters: JTS 154-

1-2011[S]. Beijing: China Communications Press, 2011.



% 64 BB, %, ARERFRAEITRAY BRI RRBTR 29 -

[8] Bhilkd& 54 T ALYE: JTS 154—2018[S]. db3t: A [15] LT KRB EF 0 T4 A ()], Kz T,

Fsc H hiAt, 2018. 1998(2): 32-34.
Code of design for breakwaters and revetments: JTS 154- SHEN X 8. Construction technique of large-scale
2018(S]. Beijing: China Communications Press, 2018. accordpod[J]. Port & waterway engineering, 1998 (2):

[91 Bh I35 P fitE T RLYE: JTS 208—2020(S]. b5 A 32-34.

B 2238 H M, 2020. [16] Ak, EHi. BrEER Y T EFHUE R 2 T2 )]
Code of construction for breakwaters and revetments: K3z TH&, 2002(6): 79-80.
JTS 208-2020[S]. Beijing: China Communications Press, 2020. YANG Z X, WANG W. Fixed-point placing technology

[10] 7Kis TR K gabrife: JTS 257—2008([S]. dta: A for breakwater pavement accropodes[J]. Port & waterway
P R FE, 2008. engineering, 2002(6): 79-80.

Standard for quality inspeetion of port and waterway [17] AR, xR, BRI E. Hl 27y EwEnEE ik
engineering construction: JTS 257 - 2008 [S]. Beijing: PR A 5 M B 0 5 (9. v B HE 9 £, 2019,
China Communications Press, 2008. 39(4): 43-47.

[11]  “hifite, MogssR, BRESE, S5 BIRVER T £ Hu i YANG H L, LIU H C, CHEN H B. Experimental study on
R g [J]. Kiz THE, 2016(8): 55-60. stability of repaired and reinforced accropode revetment
ZHONG X H, LIN D R, CHEN G P, et al. Stability of under wave action[J]. China harbour engineering, 2019,
accropode under wave actions [J]. Port & waterway 39(4): 43-47.
engineering, 2016(8): 55-60. [18] XU SUZHL £ HAE K e H By ik 5 T2 o i g

[12]  #hlfede, BRESF, ™15, 5. A R0 A £ 58 FA[J]. /Kiz2 TH%, 2023(S2): 104-108.

AR ST )]. KIEHE O, 2016, 37(5) : 479-483. Liu Shuai. Application of double-layer accropode blocks
ZHONG X H, CHEN G P, YAN S C, et al. A stability in a breakwater project in Tianjin Port [J]. Port &
analysis of different stack types of accropode[J]. Journal waterway engineering, 2023 (S2): 104-108.

of waterway and harbor, 2016, 37(5): 479-483. [19] 7KiZ TG ARBIE: JTS/T 231—2021(S]. Jb

[13] SRF%, BEiAR, . Hl T FHREEIL LR AN ). Kiz ate A RAZE A, 2021,

T/, 2019(2): 170-176. Technical code of modelling test for port and waterway

WU Q, ZHAO R D, DENG T. Detail rules of random engineering:  JTS/T 231-2021[S].  Beijing:  China

placement for Chinese pode [J]. Port & waterway Communications Press, 2021.

engineering, 2019(2): 170-176. [20] ¥ 10 S5HTIE K SCHAE: JTS 145—2015 (2022 fR) [S].
[14] TGN R P A 2 K de e P E AL D]. deat: NRAEHE W AL, 2016.

Kt KHR, 2021,
WANG J H. Numerical simulation of placement and
stability of armor units on rubble mound breakwater[ D].

Tianjin: Tianjin University, 2021.

Code of hydrology for harbour and waterway: JTS 145 -

2015 (2022 Ed.) [S].

Beijing: China Communications

Press, 2016.
(AL pmiE R4H)



