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Abstract: To solve the trafficability problem of track equipment on super-wetting clay soil, this study in-
vestigates the evaluation indexes of track equipment trafficability on super-wetting clay soil, and suggests
revised trafficability rules of the track equipment on super-wetting clay-soil ground using the equipment
driving speed, pretension, ground grade, and soil cohesion modulus. First, soil samples of clay soil are
collected and the mechanical properties are tested. The parameters of mechanical properties and ground el-
evation information are thus obtained, and the power spectral density function of ground roughness is de-
veloped. Combined with specific structural parameters of the track equipment, this study also constructed
a ground trafficability simulation model of track equipment on super-wetting clay soil, and it considered the
load wheels’ sinkages as evaluation targets. Based on the results obtained, the maximum settlement of the

road wheel is 315. 01 mm, which is less than the ground clearance of track equipment. In addition, it ana-
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lyzed the influencing factors of track-equipment’s trafficability and obtained the changing laws of the crawl-

er equipment trafficability on super-wet clay soil using the equipment speed, crawler pretension, ground

grade, and soil cohesion modulus. The research results of this paper have good potential for engineering

application, and can provide theoretical guidance and technical support for track equipment design and opti-

mization.
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Fig.1 Collected sample of clay soil
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Tab.1 Bearing characteristic parameters of clay soil samples
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Fig.2 Shear stress-displacement relation curve of clay

soil
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Tab.2 Shear strength of clay soil under different vertical

pressures
J£71/kPa P8 5 E /kPa
25 24.9
50 40.1
75 55.3
100 70.6




722 b

K TR

31 %

3 BEHIRLIAGHZRELERE

T RS R A A TN R 0 R T b
38 o M BR TR A AT Y D) SRR AL iR
Xof b TET AN SF- BE AR B BEAT R AR o ARG A DU N A
+ 8 4 db i 5 A5 1, 2 P22 Green Wood
Profilograph 3 42 fil =X 2 2 2\ W 1w 90 38 1S i 47
P 266 S AT A AN SF R, A5 3 M AN SF- B2
S EHE W 3R

(13 Fob 038 b b s A S0 H A

Fig. 3 Road roughness measured data of clay soil
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Tab.3 Power spectral density simulation results of

ground roughness of clay soil
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Tab.4 Power spectral density of all levels ground rough-

ness of clay soil

ig R+t (ijfﬁg@ﬁw
n<<0. 06 0~0.016 —1.15
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B
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Tab.5 Structural parameters of track equipment

JEAT S5 Ry A2 BT B /mm B [ /mm
it 300 350
Ei R i 150 140
Esoikity 300 500
gy 300 315
Jig Al 148(H7 i) 500
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Fig.4 Trafficability model of track equipment
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Fig.5 Sinkages of each track equipment load wheels
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Fig. 6 Sinkages statistical data of each load wheels
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Fig.7 Sinkages of the first load wheel with different

speeds
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Fig. 8 Sinkages statistical data of the first load wheel un-
der different speeds
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Fig.9 Maximum sinkages variation rules of the first load

wheel with driving speeds
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Fig. 10 Sinkages of the first load wheel with different pre-

tension
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Tab.6 Sinkages data of the first load wheel under differ-

ent pretensions

ik %/ TUBA i
N ¥ /mm 5 %E/mm K{E/mm
5 000 43.49 33.04 223.70
6 000 43.28 35.31 221.65
7 000 43.00 34.41 218.48
8 000 42.67 33.33 214.46
9 000 42.59 34.27 212.48
10 000 42.47 34.42 209. 62
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Fig. 11 Maximum sinkages variation rules with preten-

sions
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Fig. 12 Sinkages with different ground level
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Tab.7 Sinkages of the first load wheel passing through

different ground

M T 45 24 et
B/ mm  ¥Jr%/mm R K{EH/mm
A 30. 16 7.49 57.86
B 31.52 8.81 72.51
C 36.41 34.02 183.59
D 43.49 33.04 223.70
E 55.78 34.56 286. 34
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Fig. 13 Sinkages of the first load wheel under different

cohesive modulus
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Tab.8 Sinkages of the first load wheel under different co-

hesive modulus

MR/ UL L

(Nemm ") ¥{/mm  H)52/mm  HKME/mm
3.15x10* 43.49 33. 04 223.70
6.3x107* 42.95 35.13 218. 17
1.26X10°° 42.19 32. 28 213.46
2.52X10°° 42.09 32.98 211.29
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Fig. 14 Maximum sinkages variation rules of the first

load wheel with cohesive modulus
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