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Influence of Moisture Content and Dip Angle on Mechanical Properties
of Weak Intercalated Layer in Composite Rock Mass

LIU Senlin', SUN Shaorui'* , SHI Wei*, LIU Gang”, WANG Jin'
(1. School of Earth Science and Engineering, Hohai University, Nanjing, Jiangsu 211000, China;
2. The First Brigade of Jiangsu Bureau of Geology and Mineral Resources, Nanjing, Jiangsu 210041, China)

Abstract; In order to study the influences of the dip angle and moisture content of weak interlayer on
the mechanical properties and failure characteristics of composite rock mass containing weak interlayer,
the composite rock mass samples containing 5 kinds of weak intercalations with five different dip angles
and three kinds of moisture content are made and the indoor uniaxial tests are carried out through indoor
sample preparation. The results show that with the increase of the dip angle, the peak strength and de-
formation modulus of the weak intercalation decrease and the peak strain increases; In the experiment,
regardless of the inclination angle of the weak interlayer, both sides of the weak interlayer are the first to
fail. When the inclination angle 6 of the weak interlayer is 15°, 20°, and 25°, the weak interlayer not
only develops bilateral failures, but also develops through oblique cracks starting from the top surface on
the left side and ending at the bottom surface on the right side. The corresponding failure mode has also
been inferred through theoretical research. When the inclination angle of the weak interlayer remains un-
changed, as the water content of the weak interlayer increases, the peak strength and deformation modulus
of the weak interlayer first increase and then decrease, and the strain at the peak strength point first de-
creases and then increases, and the bearing capacity of the samples with 8% moisture content is the stron-
gest, and at this time, the peak strength and deformation modulus of the weak interlayer are the highest.
Key words: weak interlayer; uniaxial compression; moisture content; mechanical properties; failure cha-
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Fig. 4 Uniaxial stress-strain curve of typical composite

rock mass with weak interlayer
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Fig. 5 Typical uniaxial stress-strain curve of composite rock

mass interlayer before strain softening
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Fig. 6 Stress strain curve of composite rock mass with

weak interlayer under various states
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Tab.1 Mechanical parameters and variation range of composite rock soft layer
FRKEw 0 WA 5 2 AR JEE WAL i IV A A AR AT A AR
/% /(°) /MPa /% /% /% /MPa /%
4 5 2. 106 — 0.943 — 176. 940 —
4 10 2.018 -4.179 0.958 1. 591 173. 233 -2.095
4 15 1.387 -34. 141 1. 000 6. 045 121.582 -31.286
4 20 1. 363 -35.280 1.502 59.279 82.210 —-53.538
4 25 1.248 -40. 741 1. 551 64. 475 73.593 -58. 408
8 5 2.981 — 0. 852 — 269. 434 —
8 10 2.938 -1.442 0. 832 -2.347 231.293 -14. 156
8 15 2.369 -20. 530 0. 893 4.812 227.217 -15. 669
8 20 1.953 -34. 485 0. 886 3.991 175.768 —34.764
8 25 1. 869 -37.303 0. 960 12. 676 168. 845 -37.333
12 5 1.539 — 0. 986 — 154.935 —
12 10 1.380 -7. 146 1. 132 14. 807 105. 727 -31.760
12 15 1.398 -10.331 1. 365 38.438 73.227 -52.737
12 20 1.326 -13. 840 1. 490 51.116 73.111 -52.812
12 25 1.134 -26.316 2.063 109. 229 45. 001 -70.955
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Fig. 7 Relationship between the mechanical parameters of composite rock mass and the variation of moisture content
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Fig. 8 Failure mode of composite rock mass soft layer
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Fig. 9 Mechanical model of uniaxial compression for a typical

composite rock sample with weak interlayer
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