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Evaluation of Tractive Performance of an Underwater Tracked Vehicle
Based on Soil-track Interaction Theory

oA 3 Baek, Sung-Ha Al gt oW’ Shin, Gyu-Beom
SUNCANE Kwon, Osoon A EF 7 Chung, Choong-Ki
Abstract

Underwater tracked vehicle is employed to perform underwater heavy works on saturated seafloor. When an underwater
tracked vehicle travels on the seafloor, shearing action and ground settlement take place on the soil-track interface, which
develops the soil thrust and soil resistance, respectively, and they restrict the tractive performance of an underwater tracked
vehicle. Thus, unlike the paved road, underwater tracked vehicle performance does not solely rely on its engine thrust,
but also on the soil-track interaction. This paper aimed at evaluating the tractive performance of an underwater tracked
vehicle with respect to ground conditions (soil type, and relative density or consistency) and vehicle conditions (weight
of vehicle, and geometry of track system), based on the soil-track interaction theory. The results showed that sandy ground
and silty sandy ground generally provide sufficient tractions for an underwater tracked vehicle whereas tractive performance
is very much restricted on clayey ground, especially for a heavy-weighted underwater tracked vehicle. Thus, it is concluded

that an underwater tracked vehicle needs additional equipment to enhance the tractive performance on the clayey ground.
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Fig. 6. Particle size distribution of the soil specimens

So USCS Specific gravity, Coefficient of Mean grain size, Maximum void Minimum void
oil type classification G, uniformity, C, Dy, (mm) ratio, e, .« ratio, ey,
Jumoonjin sand SP 2.65 1.7 0.58 0.99 0.63
Gwanak soil SM 2.59 29.4 0.32 1.08 0.39

Table 3. Index properties of EPK kaolinite

USCS classification

Specific gravity, G

s

Liquid Limit, LL (%)

Plastic Limit, PL (%)

Plastic Index, Pl (%)

MH 2.55 65.3 40.0 25.3
Table 4. Soil parameters for the assessment of underwater tracked vehicle performance
Soil type Sand (Jumoonijin sand) Silty sand (Gwanak soil) Clay (EPK kaolinite)
Loose Medium Loose Medium Very soft Soft
State (D, = 40%) (D, = 60%) (D, = 40%) (D = 60%) | (s, =88KkPa) | (s, = 21.7 kPa)
cors, (kPa) 0 0 5.9 8.1 8.8 21.7
¢ (°) 36.2 38.9 31.4 36.5 0 0
~, (t/m% 1.44 1.50 1.43 1.55 0.98 1.03
Wy 0.32 0.29 0.31 0.26 0.63 0.58
N, 64.8 85.1 41.9 66.8 5.7 5.7
N, 56.5 93.4 24.3 59.8 0 0
n 0.80 0.73 0.80 0.40 1.00 0.85
k, 3.93 0 16.54 11.42 20.68 43.08
k, 599.5 1348.0 911.9 809.3 814.3 499.7
where, N, and N, are Terzaghi's bearing capacity factors, and soil resistance parameters (i.e. n, k,, and k,) of sand, silty sand, and

clay are determined with reference to Wong (1989),
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Table 5. Vehicle parameters for the assessment of underwater tracked vehicle performance

Dimension of the track system (m) Weight of vehicle (ton) Ground contact pressure
ManUfaCturer MOdel w l VL’;!L(HT ;ruvater* In Water, (Tq (kPa)

DX530LC—5 4.47 0.60 52.1 43.1 78.7
DX490LC—5 4.47 0.60 49.5 40.5 74.0

Doosan
DX180LC—5 3.28 0.60 18.5 13.7 341
DX140LCR-5 3.04 0.60 15.4 10.8 29.0
R1200 5.01 0.71 118.0 1041 143.7
HX520 4.47 0.60 52.4 43.2 78.9

Hyundai
HX145CR 3.62 0.50 15.2 10.9 29.5
HX140 3.71 0.50 14.2 10.0 26.5
ZE1250ESP 5.20 0.70 122.0 99.8 134.5
) ZE1250E 5.20 0.70 121.2 99.0 133.5

Zoomlion
ZE220ELC 3.65 0.60 22.0 16.3 36.6
ZE210E 3.88 0.60 21.3 16.0 33.6
EC480E 4.37 0.60 53.0 43.9 82.2
EC380E 4.24 0.60 43.0 34.5 66.6

Volvo
EC145E 3.04 0.70 16.7 12.1 28.0
EC140E 3.04 0.60 141 9.6 25.9
SY480LC—-9H 4.41 0.60 45.5 37.1 68.7
S SY380LC—9 4.14 0.60 35.0 27.2 53.7
an
y SY215C 3.45 0.60 21.9 15.6 371
Sy210C 3.26 0.60 20.9 14.9 37.4
870G LC 511 0.65 85.6 .7 105.9
670G LC 4.59 0.65 69.9 58.0 95.4
John Deere
135G LC 2.88 0.60 13.9 9.5 26.9
130G LC 2.88 0.60 141 9.8 27.9
JOB JS220LC 3.66 0.60 22.6 17.2 38.5
JS205SC 3.37 0.70 21.0 15.7 32.6
HE-XEt ASXE 0|22 8T AT RSEs It 49
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