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Stability analysis of the occurrence rock mass in Jiuqu Plank Road of
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Abstract: The rugged terrain of Jiuqu Plank Road experiences heavy tourist traffic year-round. To assess the
impact of tourist loads on rock mass stability, a refined model was established, using numerical simulations to
analyze stress and deformation under static and dynamic loads. The results indicate that when the Jiuqu Plank
Road is fully loaded with pedestrians, the rock mass is generally stable, with only partial damage to the surface
rock mass. Under static load, the surface rock mass of L1 crack bottom, L15 middle and lower parts, and the
Buddha niche at the bottom of the plank road are subjected to tensile failure, and the surface rock mass at the two
corners of the middle and lower parts of the plank road, the Buddha foot platform, and the protruding part facing
the river are prone to tensile failure. The vibration velocities of the rock mass in the boardwalk under dynamic
load all exceed the specification allowable value, and it is prone to fatigue failure under long-term pedestrian
dynamic load. The surface rock mass at the protruding corner of the upper part of the plank road may experience

instantaneous tensile failure. These findings are essential for monitoring stability and guiding preventive
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reinforcement efforts.
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SRR B A8 7 T DU A8 SR Ll s 8 2= Ll rp 3 300 IR VT 7 AT R R P T I R AL o Uit AR GE 5 0.60~
1.45 m, %m??rmjtﬁ’dﬂfﬂﬂ)}ﬁ*t,Eﬂiiﬁﬁﬂf\%ﬁ%ﬂ’]ﬁ%%,%EEX%E’JiAMEO JLH AR TE 5 2R
lJth@%HHTﬂ:m? NTE 713 4R LA A 1300 4R I s TR FARE IR R IIE TR L 3R )2 A XA B B

AE T RE™ E’“{ﬁ?ﬁiéﬁj“w?ﬁfﬁ RN, T AR 2 BRI AT A AL 7 R IR iR AR TR L
HM)%LE’J% PESZ BN EH R . B PR AT N2 A RRIE AR E  JF AR B BB R ORI R R AR A b B R
JU AR G A RS 1 IR B G e R X A 22 B R AL, X AT AT 4800 TR U AR G T A I A A PR R AT TR A
9T B B S PR X

X2 G0 T SO RS E MR T R WF ST e B T SR R g A AR, B AR AT DL S
B B T A S O A 1% ST, ot X A TR ) R DR AR T R B ORI R A O A T = 4
PO A SR A R RS A A A B R AL O R A EUE TS O ik e i LR E M . (BIOIFARIE s TR
A0 SO Y B R AR B S A JE AN MLABURE £ 52 AR AT R AR A, 45 5 T A R S R A S IR ARG 4 Ak
() =R, S 2 B B0 BARE M . 8 SR Ll R B b HG R e AR M B I S 5 T e JEL B AT R 37
AL b SR TR TR E VR0 M O 15 R AR IR B 57 52 e R TE R RS T B E TR M T S 7
HETH T H R R T 8 ISR L R B B i) 250 A7 2B AN 23 36 )R B 7 Ll AR AR 7 o SR
FHBE TS5 1% 38 AR R ORI ASTS S 2L B AR Ll fp TR A7 B 8 A 2 P A9 R i /s, B R A TR E R
ASUJRy 7 A BRI

IR FTASR A B O7 R TT I T A0 B SCH  A2 E MEBIE T, LI S BF 5 T VA AR A 1l Ak R T 59 1 5 ot R
P T o A LR TR A e AR 5 R AR T AT B Y AR E L TR R SR B RO R
BOR BT 5 19 800 RO B, J0 VRS 20 3t S Wi e T 35 . A, o R 25 0B AT NG 4R o Ll Ak
T8 75 I AN S A 3 O 52 1) 2 BE b, 3 R G R o A 1 s 1 5 8 T T S50 2 DDA 5, B 58 RO R Y 1
RS TR TG VA Il B R A U T A S AR G A R RS IR, I VR A 0 R E PR AT IR AT o AR AT A
7 28 LA TR U AR TE L, AU T Ul BRI i B b 2 5 R R 2l DRt T b R T AR E A ) B
FE L5 AT N A B o D EERA BT U A T s R B AR E M, SR AR L AR KO AT =

S5  d Sr IR AR B RS, X AT N 1 8l A 2 TR BORRE PR EAT W5, 25 SR 0T 1 2 A8 B Ut AR
I WA R TR PE LR P B A R R

1 TITEHR

1.1 iR
JUH AR TE B 3 T0 0 2 - & — 60 52 R 2E {22 RS I T &5, BT =5 22298 60 m, JUT A L 4 7 i
YL, 35 1 3% B 85°~90° 5 o M BX I ks, k2 1 42 0 L ST SR B S, an 1 R o

1 AlkELR
Fig.1 Full view of Jiuqu Plank Road
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Fig.2 Elevation image of Jiuqu Plank Road
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Fig. 5 3D model of Jiuqu Plank Road
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Table 1 Mechanical parameters of rock formation
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Fig. 6 Time history curve of synchronous tourist load Fig.7 Velocity power spectrum at the top of the model
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Table 2 Dynamic mechanical parameters of rock formation
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Fig. 8 Distribution of elastic-plastic state of rock mass in Fig.9 Displacement of rock mass under
Jiuqu Plank Road under tourist static load tourist static load (unit: m)
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Fig. 10 Stress-strength ratio of rock mass under tourist static load
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Fig. 11 Maximum principal stress of rock mass in Jiuqu Plank Road under tourist static load (unit: Pa)
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Fig. 14 Time history curve of vibration velocity at MG3-1
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Fig. 15 Time history curve of actual test vibration velocity at MG3-1
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Table 3 Peak speed of monitoring points under tourist dynamic load mm/s
I R X5 Ii] W {3 32 Y 7 T W (i 3 B IR - U A 3 ) A {1 32
LGl1-1 1.39 1.40 1.58 1.52
LG1-2 4.21 4.24 4.82 4.07
LG1-3 7.32 6.75 9.61 8.91
LG1-4 1.46 1.49 1.76 1.27
LG2-1 4.18 1.81 4.21 4.29
LG2-2 5.51 2.32 5.67 1.79
LG2-3 3.61 2.95 3.78 3.57

LG3-1 2.46 0.62 2.53 0.77
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gx3

W A X7 1] Vg R 9K ) Y 5 I U {3 7K - D6 {1 2 ¢ 1) DA (1 J3E
LG3-2 0.73 0.53 0.90 0.70
LG3-3 0.69 0.58 0.71 0.64
MGI-1 11.88 8.33 14.17 5.00
MG1-2 26.84 18.69 31.60 18. 10
MG1-3 1.03 0.83 1.03 0.66
MG2-1 15.93 12.27 16.73 10.06
RGI1-1 16.11 10.27 16.24 10.98
RG3-1 0.36 0.16 0.39 0.25
TG1 5.94 6.72 7.50 7.24
TG2 0.25 0.34 0.38 0.32
WGl 0.62 0.74 0.96 0.49
WG2 2.35 1.77 2.64 2.27
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Fig. 16 The stress and deformation status of monitoring points under tourist dynamic load
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Fig. 17 Time history curve of stress-strength ratio at RG1-1 under tourist dynamic load
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