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Abstract:  In order to solve the problem of bolt breaking and losing anchor due to the influence of strong

mining stress in deep mining roadway, and effectively improve the pre-tightening force of the bolt, a stress

w CESi'T :1003-3033(2025)01-0050-10; Yk H17.2024-08-15; ; &% H#.2024-10-15
s WEEH  AREFE(2000—) , B R T BT A BB RO 2 AR S T T2, E-mail; 823566877@ qq. com,



24120000225002 0112 &40, fbd
a1 PREARAIET 1o T 1 N 1 YA VRS AT AE R — shaR AR FH T 1 7 24 m - 51-

uniform bolt with high pre-tightening force was designed. The theoretical analysis, static load drawing and
drop hammer impact test, numerical calculation and DIC method were used to study the load-displacement
distribution characteristics of the bolt in the process of static load drawing, and the stress concentration
position of the bolt was obtained. The mechanical response characteristics of the bolt under dynamic load
were studied by using Ansys numerical simulation of drop hammer impact test and SHPB impact test. The
results show that the thread deformation of the ordinary bolt nut decreases exponentially along the axial
direction away from the extrusion surface, and the strain is concentrated in the first three circles of the
thread. The stress uniformly distributed bolt can achieve thread strain coordination, and the mechanical
environment is good. The change of bolt axial force is divided into a rising zone, an oscillating zone and a
stable zone. When the drop hammer impulse is the same, the stress uniform distribution bolt can reduce
the impact force to 64% of the original, and reduce the amplitude frequency of bolt axial force. The stress
uniform distribution bolt can reduce the amplitude and frequency of the stress wave waveform. The
research results have been applied to deep roadways such as Zhuji mine, Paner mine and Dingji mine. The

bolt has no broken anchor phenomenon, and the control effect of the roadway surrounding rock is good.

Keywords: pre-tightening force;  stress uniformly distributed anchor bolt;  static load;  movable
load; mechanical response; digital image correlation ( DIC);  bolt broken;  drop
hammer impact; Hopkinson pressure bar (SHPB)
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Fig.1 Broken position diagram of anchor bolt
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Fig.7 Strain cloud diagram of two kinds of nut speckle test

4 SHTTESIEER TR A MR

301 WHUERL K 3.2 5 DIC iR 50 0 B34 38 4
FRIZSCRITT 3 PBAEAE I 0 4R AR AN B | R
FHRE 7 ¥ 40 BUGEAT AT Rt 2 (m] 8, AR FE S 2R
FHT 2 FRERHFF (%) 20 B RRAE | SR FH % i o o B0(E
BRI SHPB 1255 vty 2 FhF-Bot JRioe.,

4.1 SHFEEHTHEHEED

SR H Ansys B8 ST A FROC SR RY T H5 4y
Ml (AT B SRR AN T 2
B EEFTCE R 2 500 mm, AR A 22 mm, R EBIZ AL
4 M24x3 mm, #2404 N 150 mm , 768 AT IR SUBE
TR SRR BT A, BT TR0 Sy s 5 i 11, 4
BB R B ONE N, NEKERN 0.75 m, A

*1

0 30 mm, #ME R 70 mm, I 345 TR R
T R4 N 7 2 A AR R A AR R B R 5
BEFF—3,

WM B T SRR 1, KRR
AR AR R BB AL v o Bl RE R TR, K v R AN A
A REA T A A WA TR) A, 0 A5 T 152 A [ S
AL FEAE Y Bl 1) 1 T ) I R 9. 806
m/s”  SCIE AR PR VR R AT AE AL AN S
I ATAT R 5 4 1590 22 (] 25734 5 30 MPa (%62
S, HABZH A4 il R I R Ry JEE 4 | R PR KU
0.15, SMSCER[ 19145 G EUERIEE R, LS K
il A S LR 6 1Y R B b, VKRR R AN
43.92 kg, H H7ERE BEREE R 11. 61 m,

P8 o Al FT Bl 1y W IE ol 2% L ol 8 T A

EERERBZMENFESE

Table 1 The mechanical parameters of each component of the drop hammer impact model
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