KFKEBEAR(PEL) $E56%5 2025 FF1H

SF2IF, XGEW], BRIKZ, 4%, 2T SRM AR B ST AE AR A TR BEHL Y B A R RSE RS FE [T ] K AFDK AR (PR 3E30)
2025, 56(1): 217-230. DOI. 10. 13928/]. cnki. wrahe. 2025. 01. 018

YA Lankai, LIU Yuanming, CHEN Qingzhi, et al. Study of the size effect of rock mass with different random joint dip angles under direct
shear based on the SRM method[ J]. Water Resources and Hydropower Engineering, 2025, 56(1): 217-230. DOI; 10. 13928/j. cnki.
wrahe. 2025. 01. 018

ET SRMZHEHIERA TAREEH
TIEMASER TN HR

FEH, M, HmERZE, ERE Kk R, I mRg
(1. BN AF ERITHRF¥R, 5N FH 550025; 2. P4 F AR AEAARAGT, =8 B¥H  650200)

H OE. [8¢) SEAEBTREMA R GRAIT XS EHRBIRIFIAE, R REATIEETR T
#HmmAAE, [ %] AR PFCY” BHT A6 SRM K, 2465 B2k F Monte Carlo 7 3%, AR
FIR-F, WS MAT R R BARBTHMEMAT R, [ER) £2RK0A. (1) 2ARRFEEMA
BAAUT BAR A R R a3 K3 2 “S” AR BAAE, HR ML S RILE 15°~30° R[], & KAL)
JE 60°~T75° K8, (2) RE R RS RALT BAR A X 8] T ALK 2 KB 0% vm s R A8, ARAR A X 18]
B I BRI T Fe kBB IRE, AEMA R IR, EuAE PR AT EPIREHS, Bk
B IR Em R AR AR (3) AL R A X R BB F % om BRI 3R E Fe 3 B2 09 RF 2k
B, B BRI RERTHAENGZH AR T ER TR LG Hw, [E#£) AR THRRTEL
T R ALY B A X 18] T A a3 3 8 K3 3T 3% 2 RO IR A AR B R v Fe R ) R 4 T RS ALY
PR A XA AT R BRI SR E A AL R T A M B e, A AR A R 6 TR Ae A2 5 R
RAET EZHAE I,

XK##iE: SRM &; PFC; RAMLF 2, AKX, RT8E; WWRE; HFHE

e

o s s _ iz 5.

DOI; 10. 13928/j. cnki. wrahe. 2025. 01. 018 TR ( FIRERS ) #RE (OSID) : fgg
HESES: TU4S MEARERG: A XEHS: 1000-0860(2025)01-0217- 14 3
L

Study of the size effect of rock mass with different random joint dip
angles under direct shear based on the SRM method
YA Lankai', LIU Yuanming', CHEN Qingzhi' , WANG Zhongxing', ZHANG Ce’, WANG Yiqian', TIAN Maoliang'
(1. School of Civil Engineering, Guizhou University, Guiyang 550025, Guizhou, China; 2. China Railway Development and
Investment Group Co., Ltd., Kunming 650200, Yunnan, China)

Abstract: [ Objective | Aiming at revealing the patterns of influence that random joints within different dip angle intervals have on

the failure characteristics, shear strength, and size effect of the shear modulus of rock masses, [ Methods ]the SRM technology in
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PFC?™ discrete element software is used combined with fractal theory and the Monte Carlo method, and numerical simulation of
direct shear tests is conducted on rock-like materials of various sizes with embedded random joints. [ Results ] The result indicate
that: (1) The shear strength of the rock body shows “S” -type nonlinear characteristics with the increase of the inclination angle
of embedded random joints, and the minimum value mostly occurs in the interval of 15°~30°, and the maximum value is in the
interval of 60°~75°. (2) Different sizes of embedded random joints have similar effects on the damage of the rock mass by the
change of inclination intervals. The low inclination interval shows obvious dominant and subdominant damage surfaces, and as the
inclination interval increases, the stress concentration is shifted to the middle of the joints, and the dominance of the two
dominant damage surfaces is switched. (3) The variation of random joint dip intervals significantly affects the size effects of rock
shear strength and shear modulus, and the effect on the size effect of rock shear strength is greater than the effect on the size
effect of shear modulus. [ Conclusion] The study investigates the impact of variations in the embedded random joint dip angle
intervals on the shear strength and failure characteristics of jointed rock masses under the same size conditions, as well as the
influence of variations in the embedded random joint dip angle intervals on the shear strength and the size effect of the shear
modulus of jointed rock masses under different size conditions. It provides significant reference value for the prediction of rock

mechanical properties and their engineering applications.
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Table 3  Shear strength of different inclination intervals at seven sizes

ATHARBTBYSR E/ MPa

FIERSE 1/mm 1 7 1% ]
0°~15° 15°~30° 30° ~45° 45° ~60° 60° ~75° 75°~90° 90° ~ 105°
100 4.949 3. 650 3.350 5.072 6. 965 6.338 4.926
200 3. 808 2. 695 3.110 5.051 6.110 4,948 3.753
300 3.413 2.375 3.340 4.844 5.376 4.421 3.271
400 2.792 2. 448 3.190 4.653 4.742 3.778 2.755
500 2.896 2.576 3.227 4.628 4.845 4.223 3.212
600 2.674 2.423 3. 168 4.579 4.580 3.979 2.944
700 2.737 2.562 3.245 4.451 4. 421 3.628 2.763
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Fig. 8 Shear stress-strain curves at seven specimen sizes for different inclination intervals
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