5540 % 45 1) HEREARFEFZR( BARIFE/M) Vol.40 No.1
20254 2 A Journal of Hunan University of Science and Technology ( Natural Science Edition) Feb. 2025

WRILAT , A2 4 I 81 B8 A sS4 B AT 9 BB H 5 [T ] I RHE R~ 24l C AR B4R 5 2025, 40( 1) 8- 14. doi: 10.
13582/j.¢nki.1672-9102.2025.01.002

CHEN J H, DAI X. Numerical Study on the Rupture Behaviour of Fully Grouted Rock Bolts [ J]. Journal of Hunan University of
Science and Technology ( Natural Science Edition) , 2025, 40(1) :8-14. doi:10.13582/j.cnki.1672-9102.2025.01.002

£ Kl BT P BT ABETE

- 1,2 s a1
(LIERCARETT R 58 2 ] 4 E i 5230 3, AL 5T 10001352, 7h [H Ak 2 (AL at) RIS H k2= Be , L5t 100083 )

OB HEUE)SZNATHE P FREEART AP ZEARZ DR FLACT A BN X e W E T, ¥
AT AEFWENT P A TR P ST F BT ERRBAT A, BURR G LR E AR AN B AR TR
JEIHE 2540 3 TOAR L8 AT , B S0 3 D 4 25 A S TT A A 45 A0 S 0 0 S 4F R, K LA 45 B T R A5 AR DA IR BB AT, LR LA
R G AR I 2R — B FE R B 70 BT B R A AT SO e Rl Y R e, KOILR R AR TR A 0 T O BT AR
T B AT BB A X BRI L R A, R B A LA AR B A Bk R RS, AT AR T AT 4 AT SO0 KSR | R e R
i R, AT PR U B 4 AT B R T e = R

BRI« AT AP 5 DS 5 BT AT Oy 5 o (b AT B R

& 43S TD353 SCERPRAEAD A XEHS:1672-9102(2025) 01-0008-07

Numerical Study on the Rupture Behaviour of Fully Grouted Rock Bolts
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(1. State Key Laboratory of Intelligent Coal Mining and Strata Control, Beijing 100013, China;
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Abstract; Numerical calculation is widely used in studying the mechanical performance of rock bolting. Among
them, the three-dimensional finite difference software FLAC® has the structure elements that can simulate the
rock reinforcement. Therefore, it is widely used in numerical investigation of the roadway support. However, in
this program, the cable element neglects the rupture behaviour of bolts. This leads to the significant difference
between simulation and physical test results. Therefore, this paper uses the pile elements to simulate rock bolts.
First, the mechanical performance between cable and pile elements is compared. It is found that the pile elements
can simulate the bolt rupture behaviour. Moreover, there is a close match between simulation and physical test
results. Then, the influence of the tensile failure strain on the bolting performance is studied. It shows that no
matter whether the confinement is applied or not, the pullout displacement where rupture occurrs, increases with
the tensile failure strain. Linear regression is conducted to acquire the relationship between them. Additionally,
before rupture, the axial load in the bolt decreases gradually from the loaded end to free end. However, after
rupture, the axial load in the bolt decreases rapidly to around zero.
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