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Development of similar simulation equipment for roadway support
subjected to vertical dynamic loads

SHAN Ren-liang', HUANG Bo”, ZHENG Yun', KONG Xiang-song', ZHANG Shu-peng', ZHANG Ling-zhi'
(1. School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China; 2. College of Civil

Engineering and Architecture, Anhui Polytechnic University, Wuhu 241000, China)

Abstract: For developing similar simulation equipment for roadway support subjected to dynamic pressure, the dynamic and
static pressure effects related to mining are analyzed and summarized, which becomes the design idea for manufacturing the
new similar simulation equipment to study the support technology of dynamic pressure roadway. Then the design of test
processes is given, and the relevant experiments are performed. The results show that the inner-frame and outer-frame are the
designed nested structure in the new equipment. The pressures on lead abutment and side abutment can be simulated by using
the static load cylinder, and the vibration caused by mining such as roof breaking and roof caving can be simulated by using the
vibrating cylinder. The new equipment makes reliable static and dynamic loads and is applied synchronously without interference.
The failure laws of the roadway in the tests accord with the general ones of roadway damage, and the test results are reliable.
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Fig. 1 Propagation of pressures on lead abutment
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Fig. 4 Variation curves of stress of measuring points
R1MHTURHEUMEAR

Table 1 Fitting formulas of stress curves
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11 02:5144244—00588e’£N 0.9981
12 5. =9.6584-+0.0895¢1 111 0.9964
13 & =9.0439+ 0.0686677 0.9982
‘14 o = 8.5481+0.0627¢ 1106 0.9982
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Fig. 6 Outer-frame and inner-frame of test equipment
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Table 2 Parameters of test equipment

#

e - s
==X
FrA L 2 K H 7] 750 kN
| B /7 200kN, % 1~10 Hz,
A PRiE+£0.2 mm (TH#E)
| B /7 400 kN, #i% 1~10 Hz,
PR0E+£1 mm UEHD
ka2 &R 0~200 mm, FEE 0.005 mm
LVDT fufefki&ds 1 &F20~200 mm, A& 0.001 mm
FAMIL RS 2 FFE 1000 kKN
AWML LRE 2 HFE 200 kN/400 kN

2.3 R EE

RIS AR B AN R, BB A2 A
F5 18 AT 52 768 11 S AR S 7RI 17) S A 7778 4k (R sk
s B 8 o) BN AR 18 A2 1)t R S B TR BT 2L
B S R PE A R S E R i AR

B AR R LI, HHFEREGAL. &
TEFFURHT AT R N I I3AIVE R, N E AR RFEA
Ay, BEE TAETHRISELTD, B8 —FE B H 4652 2 i
SCAH AN ) S AR R AR F g, 4RI
TARTRS, BTSRRI 308, B 252 )
SCRIE SR, HERARERE R Kk, Eili
Hh 75 0 I A AT AOURE AT SR ) A ) SR R
FIHAE Ak, BRST ) — 0 B B gk, RIZ D
B K00 ) 2 AR A, TRV A 37 s 1) 57— 00 )i 2
TMELSE AT N5 EIEE, AU S 38 X J5 2 31 T
XK

X TR S AR T B mE, ki 10 s, e

28 P B, 2 A B SR E BL,  RREERT
815 328 Ty A T

H

B i

mE

~

pETN ]

7

[E 10 #BATAESINE L

Fig. 10 Loading curve of pressures on lead abutment
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Table 3 Parameters of materials
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Table 4 Test results of tensile force
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