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EXPERIMENTAL STUDY OF SLABBING FAILURE FOR DEEP-
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Abstract: During the tunnel boring machine(TBM) excavation, two types of slabbing failures in these deep-buried
marble tunnels are discussed. One is violent slabbing rock burst and the other is non-voilent slabbing and spalling.
In order to study the slabbing failure, true triaxial experiments for modeling the rock burst at different in-situ
stresses are carried out. Results show that all of the specimens appeared slabbing. The phenomena observed in the
experiments are very similar to that at the tunnel site in Jinping II hydropower station. The experiment explains
basically the tunnel face and tunnel side rock failure phenomena at present, and also displays the main failure types
during the TBM excavation in the future. The influence of the slabbing failure at tunnel face and tunnel side on
TBM excavation is analyzed and discussed.
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Fig.1 Phenomenon of rock burst in drainage tunnel
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Fig.4 Slabbing phenomenon and tensile fracture in the middle
of the tunnel face of the drainage tunnel(K10+669.800)
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Table | Sampling points and describing of rock

iR A IR B SEAETE

JP_RB 3 T HEKIF(KI2+934380) KM it
JPRB 4 Ty Zk14(0~2) KA tALBE S
JPRB5 Ty Zk14(0~2) KEAEALHE it
JPRB 6 Ty Zk14(0~2) KEAEALHE Pt
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Table 2 Physico-mechanical properties of rock samples

W LER /WS € 7 ) S L7

N 4l AL
_.n:%u S Ag+cm )  FRE/MPa /MPa /GPa :
[T
(b) (K15 +701.700) 270 57.99 592 57.0 026
B3 RIS
Tay 282 12271 9.53 507 035

Fig.3 Phenomena of spalling in tunnel faces
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Table 3 Dimensions and densities of rock specimens

Gy JUsH(mm X mm X mm) HPE/(g + cm )
JP_RB 3 150.01X60.00X29.92 2.70
JP_RB 4 99.91X40.01X20.00 2.82
JP_RB 5 99.95 X 40.08 X 20.00 2.82
JP_RB 6 99.83X39.97X19.97 2.82
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Fig.5 Initial in-situ stress along the tunnel alignment
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Table 4 Procedures of loading for rock specimens MPa
n ma Hilo, o, 5T Mo,
WHEG

o, oy G, INARTER o, Oy a, INARZLR o, oy a, INARZER
JP_RB 3 56 34 32 56 34 0 56~112 34 0
2

JP RB 4 64 34 32 454 4 MPa, 64 34 64~128 34 o % ﬁ'mﬂ 4

N f#4F 30 min MPa, [f]K 10
JP RB 5 58 30 32 [ 5 min 58 30 0 58~116 30 0 i
JP_RB 6 50 30 28 50 30 0 50~100 30 0
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Fig.7 Slabbing characteristics after specimens failure
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Table 5 Stress conditions of samples at failure MPa
Yy o, Ou Oh
JP_RB 3 59.8 353 0
JP_RB 4 190.0 35.9 0
JP RB 5 160.2 29.9 0
JP_ RB 6 146.5 324 0
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