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Abstract: The dissolved rock mass is widely distributed in Southwest China. Under the action of karst, the continuous
deterioration of structural plane strength is one of the important factors affecting the stability of rock mass. In order to explore
the evolution characteristics of structural plane under dissolution and to reveal the influences of karstification on the shear
mechanical properties of limestone structural plane, based on the example of the dissolution rock slope of Jiwei Mountain in
Waulong, the apparent evolution patterns of limestone structural plane and the evolution laws of shear mechanical properties as
well as the deterioration mechanism of structural plane are expounded by using the indoor seepage dissolution and direct shear
tests on the structural plane and the three-dimensional morphology optical scanning technology. The results show that under the
dual action of chemical corrosion and physical erosion, the limestone structural plane has experienced four stages: point
selective dissolution, thin groove linear stable seepage dissolution, strong dissolution of dominant pipeline flow and wall slow
dissolution. During the dissolution process, the surface roughness index and dissolution rate index of limestone structural plane
increase with the increase of dissolution time, and exhibit a convergence trend. During the direct shear process, the corrosion
structural plane shows two-stage characteristics of the initial locking and the later shear friction and sliding, and the longer the

corrosion time and the higher the stress level, the more obvious the shear hardening characteristics. With the increase of the

corrosion time, the main anti-sliding structure of the structural
plane develops from a rigid stable microconvex to a fine HEWE : FEE AR IRE (2021YFB3901402; 2018YFC
1504802); EFKEHARFIEEELTIH (41972266)

solution groove and finally evolves into a deep karst pipeline, WS R 2022-05-26
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and its ultimate shear strength shows a trend of “ first decreasing, then increasing”. The prediction model for shear strength of

limestone dissolution structural plane is established based on the Barton's formula.

Key words: karst; structural plane; shear characteristic; strength prediction model; roughness; Jiwei Mountain
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Fig. 4 Schematic diagram of structure plane seepage dissolution

test devices
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Table 2 Axial compression test values of structural plane direct

shear tests
I KPR PERTFRE SRR
JE 1{Ei/MPa 2 4 6

RIS R T . O AR S A2 B 6 F
INHEAT 2%, AR K b gk F R A O T 5 S PR B b)
FATEE, AT E F A0 5 A e RS
FEFFHOLTE R — LR . @R8I FE H R FH S il
3CLL 0.5 kN/min [R5 0 it v 1l fef 2, Wil 7
B A AR AN T A e 51, ik
H IR EEIG K A A VR T R R4 O 4
SRAN B R T H B R 6 SRR N IR S, AR A 2
S =TI, H4EIA E TS, 4 S min I
B, FIESH N EAE ZEA B 0.01 mm, N
W N — R dR, BEERR HMERE. OFfFERN
JER PR E G, REHER AL, KA
J7AE 5 i 2 N AL BTV A LA 0.2 mm/min F33E 3R it
Vit s, HEZEEF HARIRBE.

3 MK S o
3.1 IREHMWEREAMENEHE

ISR RIS A5 BN RS il R K
SERATH 22 W52 s L an 1] 8 BT o K ik i A il R
ZEIJTILE . EMRANHTFHEEE, NS
CloudCompare. £ 13 45 1) T 2 T 7 il s AL AR AR
WK 9 Frox.

D 234567890

(a)Oh

78910
| ’1}?’&

(£)30h
8 T RIAMA K TEAmAMIFR

Fig. 8 Surface erosions of structural plane under different

corrosion durations
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Table 3 Evolution characteristics of surface roughness of dissolved

c 2)
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Fig. 10 Evolution laws of discontinuity surface roughness index
dissolution
PAARIE B, TFEAH R, R, 70514 0.0740,
0.1197, [A s Hh i P A S5 A T IR e RS
B
= R, —0.074 3)
0.0457
THE AR 0T 50 X A S G5 A8 T A i 2 5 i s K2
[] R0 AR LR 4 B o
R4 SHEAMESAMPH R X RER
Table 4 Relation between discontinuity dissolution rate and

dissolution time
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Fig. 11 Shear characteristic curves of discontinuities with different

dissolution periods
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Table 5 Ultimate shear strengths of structural plane with different

dissolution durations
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Table 6 Comparison between predicted values and test results
paXuing 2 MPa 4 MPa 6 MPa P15
Kb BGAE T (E B E T AR HME 2 /MPa

0 0.977 0973 1.841 1.946 2.938 2.920 0.043

2 0.581 0.797 1.502 1.594 2360 2.390 0.113

6 0.633 0.744 1.490 1.4838 2.045 2.231 0.100

12 0490 0477 0970 0955 1.169 1.432  0.097
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