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Abstract: The practice of impact resistance support in dangerous roadways has shown that energy absorbing and buffer-
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ing components can improve the impact resistance performance of rockbolt support systems. A rubber cushion layer was
used as an energy absorbing and buffering component, and an impact test platform was used to conduct impact loading on
rockbolt support systems with and without energy absorbing cushion layers. The response characteristics of parameters
such as rockbolt deformation, load, energy absorption, and surrounding rock fragmentation are compared to reveal the im-
pact mechanism of energy absorbing buffer components on the impact resistance performance of rockbolt support systems.
Experimental studies have shown that: when the rockbolt support system experiences impact, the dynamic response of the
rockbolt load is earlier than the deformation, and the rockbolt load, deformation, and response “time velocity” are signific-
antly reduced when installing buffer components, indicating that buffer components can improve the impact resistance per-
formance of the rockbolt support system; The buffer components consume some impact energy through plastic deforma-
tion, thereby reducing the energy absorption demand of the main components in the support system; Buffer components
are conducive to achieving balanced stress distribution of rockbolt, cooperating with various support components to en-
hance the impact resistance performance of the support system, and significantly reducing the standard deviation of im-
pact response indicators; When installing buffer components, the degree of rock damage is significantly reduced, and in-

dicators such as the length of rock crack traces, fractal dimension, and quality loss ratio are significantly reduced. The re-

search results can provide reference for the optimization design of support systems for impact dangerous tunnels.

Key words: rockbolt; energy absorbing component; dynamic performance; rock burst; roadway support
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Fig.1 Dynamic testing scheme for rockbolt support system
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Table1 Mechanical parameters of samples

i UL 55 /M Pa PP /GPa HELAEG
1 11.850 1.295 0.135
2 12.902 0.991 0.098
3 12.549 1.565 0.147

fH 12.434 1.284 0.127
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Table 2 Response of rockbolt between two support states
HFFAS 1R 2T 3T AR ¥ifE FrifE2E
F/kKN 74.106 56.525 75.797 75.891 70.580 9.406
L/mm 6.513 4675 6.784 5.481 5.863 0.971
tp/ms 2.200 2.100 1.800 1.700 1.950 0.238
f /ms 5.000 4.800 3.600 4300 4.425 0.624
Jodz ve/(kN + ms ) 5.409 4.416 6.954 5.344 5.531 1.052
v/m - s 0.490 0.336 0.534 0.368 0.432 0.095
e/ms”! 168.081 239.031 135.670 147.356 166.330 43.055
E/l 476.029 235.710 369.014 404.784 371.384 100.795
ve/(J - ms™") 47.132 16.369 25.805 25.782 28.772 11.277
F/kKN 55.575 56.275 60.529 54.571 56.738 2.623
L/mm 3.257 2773 4.104 3.783 3.479 0.586
tp/ms 2.600 3.100 2.900 2.800 2.850 0.208
# /ms 6.000 6.100 5.100 5.800 5.750 0.451
HiZ Ve/(kN + ms™") 3.970 4296 5218 3.954 4360 0.594
v/m s 0.252 0.222 0.321 0.266 0.265 0.041
e/ms”! 78.814 121.590 89.695 113.052 100.788 19.113
E/T 202.948 331.685 269.548 258.127 265.577 52.801
ve/(J - ms™") 10.761 17.463 15.941 14.236 14.600 2.493
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Fig.3 Dynamic load characteristics of rockbolt
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Fig.5 Dynamic deformation characteristics of rockbolt

il 3 34t 2 AT, B ATF S b R 0.432 m/s
FEAIKE 0.265 m/s, B M 38.66% ., ToH 2T, HFT fi
KPR FIK 0.534 m/s, ZEREHZ 5 SR AT e AP
FAUHR 0.222 m/s, e KFEIE 58.43% . ToHJZ 5% th ik

7r 7r
6 -
6+
g 5 - \E
= =
b £
B 2’
IR =
=4t B
= &
4L
3+
2 1 1 3 1 1
TR R T HHR
@F O

BT PR BRI A (m - s71)

REME, BT B R AE 30 239.031 57!, 4 HRANAT I 28 R
BN 166.330 s o AW BERIZ T, Tl A8 R [F
% 78.814 57!, i R IAEIR 66.56%:; 4 MG 728 R {1
B2 100.788 s, FEIR A 39.41% ., LM REHYZ 2% nr
(3237 22 G0 P AR 3 I 3 AR, SRR T
XoF et A FH g 07 ) 0 R A AG, T BE 2 2% P A
[EY/5o8

M 6 2543 2 AT, LR R e, A [ A
B NG N GRS ETA B0 N VA L] = R 3 R A S
T AR T we) Jo B (5] 8 A v 22 17 B A BRI, A s 4 501 A
39.65%. 56.84%. 55.61% I 27.72%. §HTAL JE i )i
S bRfE 22 R, B o VR N BT AR I S i 4,
JERFTZ BRI R . 28 op 302G B T ks
EO AR o AN R SN O N i B S S A A ||
P

0.6 - 250
0.5 T 200
e
- 12
_\.»_7\
04} 150+
L 150
=
i
1 &
=
0.3 & 100
0.2 - L 50 | )
THE HHE THE HHRZE
(©) v, e

K6 ST AL R R RFAE RS o

Fig.6 Comparison of dynamic deformation of rockbolts
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