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Stability Analysis of Supporting Frame Operation of Cooperative
Anchor Truck in Fully Mechanized Excavation Roadway
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[ Abstract] In order to solve the problem of unbalanced ratio of excavation and anchor and the difficulty of single transportation in
fully mechanized excavation roadway, a cooperative anchor truck for fully mechanized excavation roadway was designed. Based on
ADAMS, the kinematics model of the cooperative anchor truck was established, and the trajectory planning of the efficient support op-
eration was carried out. The mechanical characteristics and ultimate support distance of each leg during the forward movement of the
supporting device and the supporting monomer were analyzed. The results show that during the forward movement of the supporting
monomer, when the four legs are fully supported, the force and moment of the front leg increase by 196% and 195% respectively, and
the force and moment of the rear leg decrease from 73. 5 kN and 238 kN - m to O respectively. The limit distance of the support is 15. 3
m, which meets the design requirements of the support. When the three legs are supported and the right rear leg is not supported, the
force and torque of the left front leg are increased by 566% and 572% respectively, and the force and torque of the left rear leg are re-
duced from 145 kN and 462 kN - m to O respectively. The constant force and torque of the right front leg are 150.8 kN and
569.4 kN - m, and the limit distance is 14. 99 m. It can be seen that under the special working condition of three-leg support and no
support for the right rear leg, the limit distance of the cooperative transport anchor vehicle exceeds the maximum length of the roadhead-
er, which meets the requirements of efficient support.

[ Keywords] comprehensive excavation; advance support; tunnel collaborative anchor transport vehicle; delivery stability
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Fig. 1  Schematic diagram of collaborative

anchor truck delivery in tunnels
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Fig. 2 Process of collaborative anchor transport and frame

delivery in comprehensive excavation tunnels
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Table 1 Coordinate parameters of
collaborative anchor vehicle

L/BiNy BH
I L/ mm 3 600
JE 58 B/mm 2 600
BE& = B H/mm 3 400
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Fig. 3 Coordinate of collaborative anchor vehicle
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Table 2 Motion trajectory of rack delivery operation
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Fig. 5 Simulation results of single support unit for

fully supported frame delivery operation

120 -
110 -
100 |
90 |
—=— JERTSZ R
z 80 —e— KGR
= ol —— R
—o— ARIZAR
60 |
50
40
30 L— s - - ; ; ;
0o 5 10 15 20 25 30 35
i)/
(a) 2N
450
400
350 |
E 200 —n— JEHTS R
Z —o— Je ik
E250 | —A— AR S
R —o— AR
200 -
150 |
100 L— : : : : : ;
0 5 10 15 20 25 30 35
fif /s
(b) SZHB)

K6 4SRRIk ARSI A ) gy LA 2R
Fig. 6  Simulation results of leg force and torque for

fully supported frame delivery
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Fig. 8 Simulation results of the longest distance frame

support single unit with full support

120
110
100 |
90
z 80+ —u— e B ST
E —o— /)5 il
0r —— i 5 S
60 L —o— AT SZ il
50 +
40
30 L~ - - s - s ;
0 5 10 15 20 25 30 35
Bt /s
(a) ZhE=Z 0
600 -
500 +
400 +
E IV
' —u— ZEHT
é, 300 —o— ZEJE ik
=S —— G
R200 —— HEISZ R
100 |
0+
6 5 1I0 1I5 2I0 2I5 3l0 3‘5
it 1H)/s
(b) ZB_S) 4

B9 4 SCH% fput B Bk B0 SR g A 4 5 LA
Fig. 9  Simulation results of the maximum distance support

leg force and torque for fully supported rack delivery
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Fig. 10 Motion curve of the support unit for the longest

distance frame delivery operation with three leg support
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support leg force and torque for three leg support
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