44 11 Vol.44  No.11

2016 11 Coal Science and Technology Nov. 2016
12 34 12 12
(1. 255000; 2. 255000,
3. 255000,
4 221116)
11713 Midas/GTS~FLAC™
1.8~2.0m 2.0m \Y U
: TD350 TA :0253-2336( 2016)+11-0001-06

Thickness measurement and distribution law of loose rings of surrounding rock in

large cross section semicircle arch seam gateway
Sun Xikui' > Chang Qingliang’ * Shi Xianyuan'” Li Xiangyang' *
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Abstract: In order to study the distribution law of the loose rings in'the semicircle arch seam gateway with the vertical sidewalls the me—
chanics analysis and the stress wave theory were firstly applied to_explain the formation mechanism of the loose rings. Secondly based on
No. 11713 air return gateway of a mine as an engineering-case a Midas/GTS—-FLAC®” coupling simulation technology was applied to simu-—
late the formation process of the loose rings the loose rings obtained of the type gateway was in a "butterfly" form and meanwhile the cal—
culation method of the loose ring thickness in the numerical simulation was defined. In order to verify the reliability of the simulation re—
sults an ultrasonic wave measuring method was applied to the site measurement on the loose ring thickness of the gateway. The results
showed that the actual measured value of the loose ring thickness was 1.8 ~ 2.0 m and was much closed to 2.0 m obtained from the numer—
ical simulation. The surrounding rock type was IV the support method of the gateway was changed from the U type shield support to the
bolt and steel mesh support the support method could effectively control the deformation of the surrounding rock and could be promoted
and applied to the engineering.

Key words: loose rings; sonic method; semicircle arch seam gateway; gateway support

o 1946

12016-02-24; : DOI: 10.13199/j.cnki.cst.2016.11.001
(201309)
(1965—) o E-mail: sunxikui@ sina.com
J. 2016 44( 11):1-6.
Sun Xikui Chang Qingliang Shi Xianyuan et al.Thickness measurement and distribution law of loose rings of surrounding rock in large cross sec—

tion semicircle arch seam gateway J .Coal Science and Technology 2016 44( 11) : 1-6.



44

2016 11
2-3
3 o
¢ Hoek —Brown
5
ANSYS
6
ANIDA 5
o 7-9 1
BP N Fig. 1  Distribution of loose ring of surrounding rock
(n .
o g, < 0.5 ( ~ )
= (1)
o o, > 1.0 ( )
MidaS/GTS—FLAC3[) . o, o,
MPao
“« ” °
’ 2
o 400 t/a -490 m
( )\ ( -650 m -580 m 13_,.11_,.7.4.3.
) N 1 o 1 o 11713 EBZ150
( ) .
2 5.0 m
° 1.2 m 2.5m “20U
500
L <+
o GRS % o
NS S
2-8 5 )iL :
Y Y Y AY Co%
> > 2| |le—HaE
=)} G\ P —
o 14 Aok -
° TN R 1
(200X200X 10)
B " 124 5000 124
° 2

Fig.2  Schematic of roadway section
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Table 1 Physico—mechanical parameters of coal and rock
/m /(kg * m™%) /GPa /GPa /MPa /(°) /MPa
15. 00 2 650 2.70 5.8 3.2 35 5.39
5.25 1 400 1. 00 5.0 1.3 19 0.90
15. 00 2 540 2.75 5.7 3.1 35 3.62
o, =0.026 6h 261921 & FLAC™
oy =0.018 7h + 8.4327 (2) °
o, =0.016 3h +3.040 9 3~5 .
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Table 2 Test results of surrounding rock’s wave velocity of different drillings
/[(m=s™)
L/m
1A 1B 1C 2A 2B 2C
1.0 648 548 1252 746 800 1 106
1.2 863 737 1034 505 997 2 938
1.4 976 960 2 882 887 821 3352
1.6 729 600 2 754 614 955 3 450
1.8 498 825 3031 828 1 086 3938
2.0 744 1079 3105 925 1104 4117
2.2 905 2 047 3842 1169 2 527 3 594
2.4 1104 2 383 3715 1 042 2 382 3 083
2.6 852 1 941 2972 1737 2 268 3 781
2.8 2 561 2 677 3052 1830 2 403 3 464
3.0 2734 2 985 3 146 2 193 2741 3706
3.2 2 559 2 625 3315 2 254 2549 3579
3.4 2617 2 183 3125 2 865 2292 3618
3.6 3 150 2421 3307 2 347 2 634 3423
3.8 2392 2 039 3 880 2 269 2532 3222
4.0 2 348 2372 3551 3023 2 780 3 505
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