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Experimental study on dynamic mechanical properties of
sandstone under coupled effects of bedding dip angle and

anchoring methods
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Abstract: Layered rock masses were prone to bedding plane cracking or even large-scale collapse under impact loads such as
blasting. In engineering practices, bolts or cables were commonly employed for anchoring support. To investigate the dynamic

mechanical response of layered rock masses under impact loading and the effectiveness of bolt support, sandstone specimens
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with different bedding dip angles (0°, 15°, 30°, 45°, 60°, 75°, 90°) and bolt support methods (No-anchor, End-anchor, Semi-
anchor, Full- anchor) were prepared. Dynamic impact tests were conducted using a split Hopkinson pressure bar system to analyze
the coupling effects of bedding dip angle and bolt support method on the dynamic strength, energy evolution, and failure modes
of the rock mass. Additionally, fractal theory was employed to quantitatively characterize the fracture characteristics of the
specimens. The results indicate that the strength of unanchored specimens initially decreases and then increases with increasing
bedding plane angle, exhibiting a V-shaped curve. After anchoring, the strength of specimens improves significantly, and as the
anchor length increases, the curve transitions to an inverted V-shape. From an energy perspective, the transmitted energy trends
of all four specimen types are similar to their strength trends. As the bedding plane angle increases, the reflected energy curve
shows an inverted V-shape, the transmitted energy gradually decreases, while the dissipated energy increases. The anchoring
method primarily affects the overall level of the curves. The fragments of the specimens after failure exhibit distinct fractal
characteristics, with the fractal dimension curves showing an inverted V-shape influenced by the bedding'plane angle. Full-anchor
specimens display the least fragmentation, while No-anchor specimens experience the most severe.damage. Based on this, the
unit dissipated energy index was calculated, revealing a V-shaped curve. Full-anchor specimeris exhibit the highest overall unit
dissipated energy index, indicating their superior resistance to damage. The findings of this ‘study can provide a reference for
anchor support design in layered rock mass engineering.

Keywords: Impact load; Anchoring method; Bedding plane angle; Mechanical response.
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Table 1 Related static parameters of yellow sandstong
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ZHEMMHL  HKR% X 1 PUEGRE/MPa  Prduon i /MPa \SfPERE/GPa Y EEHEff/°
0 0.61 2.18 2423 58.3 2489 8.32 35.67
15 0.53 221 2431 57.3 4,02 8.19 35.54
30 0.56 22 2460 52.8 3.32 8.21 33.05
45 0.63 2.17 2495 472 271 7.26 21.59
60 0.66 221 2517 444 2.16 7.17 14.51
75 0.59 2.19 2530 519 2.03 7.25 30.39
90 0.62 2.16 2577 57.3 1.91 8.22 32.36

2.2 sHER AR &

FEAWTFEA, AFRE R RARIRES N AR, ARIEAR U I, 08 B A B i ] 7R R L 5 5
bR LREZA 2 RS 5 B, FER200 0T %, EF 03mm 1) Q235 MRFT; il
FIWE AT AL A A Z AR AT B, RO R /N B RE 1 ] R A R R s e i ] 771
39 FH A S AL RN SRR I LA, 152 AR S0 Ml [ 771, e e A B i il 504 5 0 24 20k 2 o :

*2 WEMRNESH

Table 2 Mechanical parameters of anchorage material.
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