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Fig.1 Fabrication process and geometric parameters of

bolted jointed specimen
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-
o

w
]
T

A AR/ (<1072
w
w

3.0
p
2.7
23f —o— R
—o— A TERAE
2.0> 1 1 1 1 1 1 1 1 1
6 12 18 24 30 36 42 48 54 60
BiE)/h

B4 SFE—mEHiAne s m RN T EX R
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Fig.5 Strain distribution of bolt inside full-length

bolt-reinforced jointed specimen in the creep—impact test
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in the creep—impact test
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Abstract: In practical engineering, the mechanical effects on anchored rock masses under varying strain rates

contribute to the degradation of the anchoring effect. Understanding the response patterns and anchoring
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mechanisms of anchored structures subjected to multiple strain rates is essential for the scientific design of
support schemes and the effective prevention of related disasters. Creep-impact tests were conducted on bolt-
reinforced jointed specimens, utilizing a combination of distributed optical fiber and acoustic emission (AE)
monitoring systems to analyze the complete strain response of rock bolts and the damage-fracture evolution of
rock masses during creep-impact loading. The findings indicate that the installation of rock bolts significantly
enhances the impact resistance of jointed specimens, with the failure time of bolt-reinforced jointed specimens
under creep-impact loading being substantially longer than that of unreinforced jointed specimens. The strain
distribution of rock bolts under creep-impact loading exhibits an overall “isosceles triangle” pattern, with a
strain concentration coefficient of 2.3 at the joint, thereby identifying the joint as a critical weak zone. The
deformation increment of rock bolts exhibits a non-monotonic “small-large-small” pattern as impact cycles
increase, and the anchored rock mass progresses through three distinct stages under creep-impact coupling:
elastic strengthening, elastoplastic transition, and anchorage failure. During the creep stage, damage to the rock
mass is primarily driven by the propagation of tensile microcracks, whereas shear rupture predominates during
the impact stage. Rock bolts enhance the overall stability of jointed rock masses by mitigating joint shear
slippage. The distribution of full-length strain and incremental changes in rock bolts can indicate the specific
location of joints and the degree of degradation in the anchorage interface bonding performance. These findings
provide a methodological basis for analyzing the failure and instability of anchored jointed rock masses under
multi-field coupling effects and offer theoretical support for ensuring the safety of bolt support in deep
engineering environments subjected to complex dynamic loads.

Key words: creep-impact test; anchored rock mass; acoustic emission; distributed optical fiber; anchor bolt

deformation; damage and failure

4912t REBSEKT EARME
WHTASHMNHE A ARTRTHRE,@T
B R RS LW, 2 R BIHIR, A d BN T
16 K B 7 X AR R AR K B Ak T 78 5 AL 4R
Bk, ER AT BF 4910, BAE TR Z 131 Tt
Bl BT, Z AR KA T Z kA de 45 45 5 ARy

ZFRAE, Rt TRAEA O T K,

A oLy A7 IR M AL AR M A A AT B
KEH R, BB RA AT & £ K, B RiEH
FRZR, BB ATAKRERBEAT,RB AT
FEHERART R, UIRT BT AL 4R E
I EMAES RGER R P, Q38R T XA LAM

PR TR A TR E,

MK EALR B AHRZT BN EEFT =
TR BT TARIFAG N8 AL E IR A%
A XL B — RARERLETR, /A
“Het bz 47, HaFmh R B R4 R RARRE
w5, W A RS BT R d KPR A
FRFTAEZE], B 2022 A X8 L 7 X 48 T R
bR a 3o R AR R TAE, TR OB AR B Ak R R B

Vol. 33 No.4 Aug., 2025

TORAEIR AR A MR F T TR E,

A8 B R R E T SRA2E, 5
i R 0 B IR A 5 B R A — RS KAk
W AT A E S T T AT, ACob BT B 81
3K A 4 AR T Mg AT AR R AR b 3L R I 5
TR, By B T ik R ALK AT A
SRR B B A AR A ) 9 B R A2
R 5



