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Fig.1 Principle chart of seabed tracked vehicle
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Fig.2 Principle chart of shearing test
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sediments
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Fig.5 Damage model of soil in front of track shoe

% AKLE ABC X N 4T Rankine #{ sk, AT

LR 45%+0/2 ITHIEBERRIR . ABD XK EGEE
i, HIERZ AR i A2 Lok, 0 MY AAR 1) B D)1
XA M A ) TEAR, Kl S FioRif) BD, wLUEXS
HOB e s O T M ED , BeE 2 R0 CF TR/ rEp
B, AR . W 5 Pros, EHfEEEE A L
Wesh E i Ty, AE 4 s BUR AT RUE RS ] N b 2ty
Pk R0

o=y2K, +pK, +CK, (8

X, o HIEEEE S B Ny, kPas p BN
BoA, AR ), KPay Kon Ko BT K, N HAL
W 9 o W HIES A NEEM, () o Wt
HENPUBTSRE A, B PY R AR, () p, b THERE, kg/m’
B J arctan(h/B), (°).
_ 3tan f+2h/B
" 6[cot(B +¢) —tan S]tan’ B
K - tanf+h/B
P [cot(B +¢@)—tanS]tan’ B
_ [1+cot Bcot(S+@)](h/B+tan )
" [cot(B+¢)—tanS]tan’ B

BT A BT UNIE AR T Fo

Fy=B[(r,2K,, + pK,, + CK, ) dh

9

1, (10
=V IBK, + phBK,, + ChBK,,

2.3 KR1EATRESR. SmHimAh

JE VAR B U T ) I R, oA R AR S
A0 P JEC R LE AR RIS B o

JE A AR BT B 8 Aar il LUB AR 2 4F e e PR
IR N T R b= = R R (A M R X NN IVA
150 A RGN ) 4 A AR R, DR nT 42 ) oAy 58 1 A
SRICTRIN Y )53 . W s 2, ey p 15
REATPERT, B NAT— 5 b x J7 ) (GEE 1417
R BRI K

o =-L ["sin*0d0 = —-L (26 5in26) % an

21 [7)

: 2 do1

n 1
S 6, A 0, g PRV T HIR AR AT M
SRR, (), 0 Nt REGTIE T H AR s
TEFIBRI A, (), H AERITRE .
£ 0,=0 &b, FIHRARNAT— mi b x T 1 RN 7

o, =—L (20, -sin20,) =L (n-20-sin20)  (12)
21 2n

MR RNARIE N by T HL T A7 REAT Y N 2 F0 4

x

F :—p—lj”(n—za—sinze)dﬂ (13)
2170

H
—=tan0
B



ERIR VF KSR RN RO R LA T PR RE R K S B 71

[AT Ty
F =- pBlj (m—20- sm29) do
2n os’
0 (14>
:—pBZ( tan 6, — Otanej
X
ﬁztaneo
B
I, O MRS NREE h AERIIESTT, (0)e
W T JE A AR A PR ) 2k
ﬂ:p—marctan(h/B) (15
T

AR E T e sy, B
P=D :E
K, po WPHEIE S, kPa; G AR TR IRAR 1
3, SR NS HLRp K EE, N
M= (14) bk

F = G—hlarctan(h /B) = E(h /B)arctan(h/B)  (16)
BLm b

x

P lfe— B ——>
@ J %
0 ]

T O 0 R P REATER T H R IAT— S SRR, H 1R
WAL p AYEMIEST: B IR 9
B 6 A REFAEM TR R A0 A

Fig.6  Stress distribution of sediments under strip load
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Table 1 Parameter of track shoe and mechanics of seabed soft
sediments
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Fig.7 Curve of influence of height of track shoe on traction
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Influence of shoe tooth height of tracked vehicle on traction performance
and its parameter determination

Xu Yan', Wu Hongyun®**, Zuo Libiao®
(1. Department of Mechanical and Electrical Engineering, Changsha University, Changsha 410003, China;
2. College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
3. Department of Ocean Mining, Changsha Institute of Mining Research Limited Liability Company, Changsha 410012, China)

Abstract: In order to analysis the influence of height of seabed of track shoe tracked vehicle on traction performance,
the shearing strength-shearing displacement model of deep-sea soft sediments were obtained by shearing testing of
simulated sediments in testing pool, and then the traction force model of the sediments and the adesion force model of
the tracked seabed vehicle were founded. The influence of the height of track shoe on the traction performance of the
seabed tracked vehicle was researched by traction force model and adesion force model. According to the research, the
traction performance of the vehicle increases with the height of the track shoe on deep-sea soft sediments, and the
traction force of the vehicle on sediments increases quickly with the height of track shoe. The adesion force increases
quickly when the height of track shoe is less than 15 cm and then increases slowly when it is more than 15 cm. The
height of track shoe should be not more than 15 cm.

Key words: construction equipment, adhesion, drives, seabed tracked vehicle, deep-sea soft sediments, traction
performance, height of track shoe



