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Design of armour blocks at transition of vertical and slope structures
under STEM wave action
WANG Jun, JIANG Lamei, FENG Hao, ZHAO Min, GU Xiangkui
(CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China)

Abstract: Aiming at the design of armor blocks at the transition between vertical and slope structures under
the impact of STEM waves, we analyze existing code formulas and test data of multiple engineering cases, propose a
calculation method for the stable mass of armor blocks at the transition and validate through three-dimensional
physical model tests of practical projects. The results indicate that the stable mass of armor blocks under STEM
waves at the transition calculated by the Hudson formula is underestimated and should be appropriately increased.
When the stable mass of Chinesepodes at the transition is calculated, it is recommended that the stability coefficient
K, should be 11. 5, and the stable mass should be taken as 2 to 3 times the value calculated by the formula. Due to
complex factors affecting STEM waves, it is suggested to verify the rationality of the design scheme of practical
project through three-dimensional physical model tests.
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Fig.1 Land layout of phase 1 project of container terminal

in east operation area of Yantian Port (unit: m)

AR g [ .

N ’\\ _‘,_- N\ \ /”, ul‘
NN > 4
\ =Nt
N \\ ) N 7 ,' '
?E%f;; p—
R . J
ﬁ ' <IN P hmisrstps

2 FEAMEFEFAGE (B4: m)
Fig.2 Planar layout of land revetment

in southeast corner (unit; m)



. 184 - K iE I 42 2025 #F
PTG
L 24430 15 000 .
T 7500 L3000, 6930 , 6500 590]2500,3000, 9,500 i
1 7 7 7 7 7 7 i
Ez<0
<7 6.00
350 et )
e Rk fr S 2.80
= Btk SZ226 ~Z
e 048 Bk SZ022 <-0.20
ek SZ2048 BTV SS so0] SN2
-3.20
4 FIIFFEREL 560 6.00
Z= .
10~100 kgh A
S > 211 S : ECKIN
T 10~100 kghk 7T Lis i
-12.00 < .
1 1
e 29900 L3000, N=1 N
Isp= 15.
3300 kgt B (iRt < 5%)

T —— @, K- L
y

10000 N=13

L

+
N=1120 900

19 1

T N bR EE AL

N=7

—26.81
p—20.01
N=10 -28.29 1 N=5

B3 HZMEILXPEEH®T (RT: mm; §%2: m)
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Tab.1 Design wave parameters of 100-year return period in SE to SSE direction

KAV FRAE A5, H,g /m H g /m Hsq, /m H,3q /m SR H,/m JE 17/s WK Lim
Mok 1* 7.04 6. 14 5.98 5.17 3.47 11.8 128.9
K7 27 6.15 5.35 5.20 4.48 2.99 11.8 124.9
aan=1 1* 6.70 5. 86 5.71 4.95 3.35 11.8 124.0
K7 27 6.12 5.35 5.21 4.51 3.05 11.8 120.6
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Fig.5 Position of characteristic points of waves
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Tab.2 Stable mass of Chinesepodes calculated by Hudson’s equation

wWwhr HRERMER He im WE K, bR E SR (KN-m ™) WK S %R/ (KN-m ™) P AR A
"y 5.21 1:1.4 15.0 23 10.25 8.05
B3k 5.21 1:1.5 11.5 23 10.25 9.80
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Tab.3 Calculation results of stable mass of armour blocks in each engineering case
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Fig. 6 Three-dimensional physical model test
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Fig. 9 Scheme three, states before and after action of
100-year return period SSE-directional waves
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