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Study on Mechanical Properties of Layered Composite Rock Under
Triaxial Compression
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(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract.In order to study the evolution of mechanical properties of layered composite rocks with different
confining pressures, various interfacial dip angles and interfacial spacings, the ZTR —2000 microcomputer
controlled rock triaxial test system was used to carry out experimental research on rock samples under different
confining pressures. The results show that the axial compressive strength decreases with the increase of the
inclination angle of the interface layer, and increases with the increase of the confining pressure. When the
confining pressure is low, the distance between the interface layers can increase the compressive strength. At
high confining pressure, the distance between the interface layers has little effect on the compressive strength.
The elastic modulus of layered composite rock changes regularly with the interval between layers. The failure
type of rock sample is affected by dip angle and interfacial layer spacing.
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Fig.1 Composite rock specimen
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Fig.2 ZTR-2000 Rock triaxial test system
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Tab.1 Triaxial compressive strength of the same interlayer spacing MPa
S JZ A (0) [l £ 10 MPa [l £ 15 MPa [l & 20 MPa
0 71.53 79.60 83.53
15 67.63 69.30 91.88
30 57.20 58.76 66.42
45 52.80 75.45 81.16
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Tab.2 Triaxial compressive strength of different interlayer spacing

MPa
- SHEZ EBE 10 mm FHHEZFBE 15 mm S Z FEE 20 mm
o [ 10 MPa  [H/% 15 MPa [/ 20 MPa [H/& 10 MPa [ /& 15 MPa [ 20 MPa [/ 10 MPa  [H & 15 MPa [l & 20 MPa
SR 52.80 75.45 81.16 51.87 64.25 89.06 67.14 71.85 81.26
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Fig.3 Influence of confining pressure on strength when interface layer spacing is 10 mm
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Fig.4 Influence of confining pressure on strength at 45° interface angle
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Fig.5 Failure criterion of layered composite rock
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Tab.3 Mechanical parameters of rock samples when the interfacial layer spacing is 10 mm

f/(°) N EESE S/ (°) Hi % J1/MPa [ & /MPa a/(®) a/(°)
10 41.51 71.49

0 23 21.97 15 41.73 71.27
20 41.14 71.86

10 4275 72.25

15 25 13.93 15 4291 72.09
20 42.80 72.20

10 43.68 73.32

30 27 9.51 15 43.20 73.80
20 43.72 73.28

10 4477 74.23

45 29 7.26 15 39.34 79.66
20 44.82 74.18
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Tab.4 Mechanical parameters of rock samples at an inclination angle of 45°

ST )2 B8] B /mm AR A/ (°) Hi % J1/MPa [l J/MPa a/(°) a/(°)
10 48.56 76.44

15 35 0.32 15 4771 77.29

20 47.89 77.11

10 37.40 70.60

20 18 16.04 15 39.26 68.74

20 39.29 68.71

(a)ofmi 300 (by). M 1 021k 1k () fmifh 4500 11

6 EEEARBEIRE
Fig.6 Rock sample failure state
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