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Fig.1 The Anchor Body Shape Diagram
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Tab.l Main physical and mechanical indexes of soil in the lower Yellow River

LR Rk & E/% BIKE% WP (glom®) %/ (Pas)

TH+ 14.3~24.4 15.0~41.2 1.42~1.59 10.0~23.0
YRS 1 34.3~41.9 27.4~36.1 1.36~1.46 15.0~27.0

*®2  Slime IR EEYBRIEIR
Tab.2 Main physical and mechanical indexes of gel
ZiE/ (Pas) pH{A T TR R/ (g/em?)
21.0~30.0 5~8 110 000~130 000 1.26~1.31
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Fig.2 The common gels
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Fig.3 Visualization of bullet movement in gel
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Fig.4 Mechanical properties of Slime gel and soil with different proportions were tested

1.2 AR AR

T EE TS TR RS Bl 3 e K
T 5 8L S5 AR AR S A AR A8 #2116 K T LT
RGBT T R AR AR A B AR 7R S 2 g i >R
ST R IR L CR S5 7)o B AR TRY
SRR STEER  SERUR MR I BCR G i
[ 73 IR B A% il 8 G A it AR i B B A5 R
{10 P 2% 3, (X AT L X Dh s R A B S Pl

1) 573 RS 3 B AN S5 48 S 2R S T i
9L 3 73 5 TR S R T 1405 S SR8 e T A
Al S i B PR R T T 28 FD i 0 5 B A 50 A
JE R P 5 56 0 557 P AR MO 5 R RE A 1 3 g
(RIB03E FEE CA 5 70), 2R F AT A AR 09 Jo 5 AL 5t
H AR Jy 2k e 5 R B SEBRR i [ 7

A RATHIR
BRI

REASEIS

RIS

(a) #HBHREAE
El5 wtERm=InAS

Fig.5 Visualization of bullet movement in gel
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Fig.6 Special cable anchor
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Fig.7 Different launching angles and motion trajectories of anchor
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Fig.8 Trajectory comparison of the anchor under varying launch forces and angles
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Fig.10 Penetration depth of the anchor under
different launch forces and angels
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Tab.4 Correlation of anchor parameters with penetration depth and holding capacity!®

B 1S HiK/m i H kg RIHET /KN AN TR /m B KA ] 77 /kN
HIM-5 0.56 42 53.0 3~4 49.0~58.8
HIM-10 1.0 80 95.8 8~10 78.4~98.0
HIM-15 1.4 150 118.0 8~12 78.4~117.6
HIM-45 25 471 — 8~12 78.4~117.6

HIM-100 3.6 1200 — 8~12 78.4~117.6
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Experimental Study on Visualization of Medium Penetration Characteristics of

Dynamic Anchor

LIU Mingxiao, MENG Ben, DAI Hongfei , MENG Yaxu, LIU Junguo

(Research Center for Ports, Waterways and Marine, North China University of Water Resources and Electric Power,
Zhengzhou 450046, China)

Abstract:

environment, which can meet the requirements of rapid and efficient emergency response for dike breaches. However,

[ Objective ] The rapid root anchoring point of the dynamic anchor can be quickly established in the breach

there is currently little research on the penetration motion characteristics of the dynamic anchor when crossing different
media. Therefore, it is very necessary to study the penetration motion characteristics of the dynamic anchor with a rope
when crossing different media in response to emergency requirements.[ Methods 1 This study employed a transparent Slime
gel medium and developed a visual penetration test apparatus. Using a generalized dynamic anchor model, a series of
penetration tests were conducted under different initial conditions. Multiple sets of experimental data were obtained,
including penetration trajectory, velocity, interface oscillation, and anchoring force. [Results] The analysis shows that the
penetration trajectory of the anchor approximately follows a cubic function pattern, with significant deflection toward the
inner side of the interface normal before coming to a stop. The velocity decays rapidly after entering the gel, and the initial
launch conditions significantly affect the penetration behavior. The penetration depth exhibits a logarithmic relationship
with the launch force, while it correlates positively with the anchoring force, following an exponential functional trend. [C

onclusion] The functional relationship between velocity decay and trajectory change is similar, and the deflection of the



anchor is greatly influenced by the launch angle. Besides affecting penetration depth, the initial launch conditions also
directly influence the anchoring force. The research findings contribute to the theoretical study of cross-media penetration
and support the design and development of dynamic anchors for emergency applications.

Keywords: visualization penetration; transparent gel; dynamic anchor; initial conditions; motion trajectory; velocity

attenuation
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