$A2% 12 W] " L T #M o #k Vol. 42 No. 12
2020 4F 12 A Chinese Journal of Geotechnical Engineering Dec. 2020

DOI: 10.11779/CJGE202012014

B RS RET LB

PN, FEET REE L R, EiEe

(L. AR EARBEF TP, |0 BT 530004; 2. J PR TR K 5S4 % 83E W E A==, /7 /T 530004)

 OE: BT EILERNKE R RTh BI T R EE RS R, SR RN RA SR, S B RN
W R GERR AT RE . “V7 BUREBRAT . ARLOWHLER . AL /7 T8 S R SER A AE AT VE A AT o 45 SRR
AW BB R AT AR RIS A, IR AR N T XA E , RO EUE R K. ik
ROUHEAEH . DA, 0L 33.42° ~41.91° MMM T IR HEOREE, THE “V” BT R — R 515
R, HARJEREEE N 101.38~120.9 pm; ARAWIFI SN B AT, SRR R K G SRR “V”
RN . BRI, A RAHME S 15 B T £E 260~340 kHz, TR T EEPLE 40~60dB, L7 4w, K&, 7~
FRIERECN EBRHE: WG, 25~75 kHz FHRAS RS ST, HAE 25~350 kHz BAXIABA /046, K
T 80 dB WEIIR(E S ML, DML SiRERSCS B, K B @8R, . SIEERLOU RN ETRE; R
R, DL IR T ik 3 2 A S0 T BARIE

KEEIE: AR R R PR RS

FESHES: TU458 XEAFRIRAS: A XEHS: 1000 - 4548(2020)12 - 2271 - 10

EERBN: ANI1990—), 5, HLHFE, FENFEATZE TR TAE. BE-mail: h_xchuan@163.com.

Experimental study on slabbing process of hard rock in deep tunnels
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Abstract: Using the perforated granodiorite specimens, the slabbing of hard rock in deep tunnels is successfully reproduced.
The real-time monitoring system, optical microscope and acoustic emission (AE) system are used to investigate the slabbing
process, V-shaped slabbing band, micro-fracturing mechanism, characteristic stresses, fragments and crack characteristics. The
results indicate that the slabbing can be reproduced by the continuously loaded stress paths. The slabbing is mainly inoculated
in the region of compressive stress concentration. From a microscopic perspective, the extensile and dilatant cracks, generated
in the form of trans-granular cracking, continue to interact and coalesce and then intersect with the free surface at the angle of
33.42°~41.91°, forming a series of thin plates with the thickness between 101.38~120.9 pm near the potential V-shaped pits.
Subsequently, the plates continue to bulge outward, buckle and fracture, and finally form an approximately symmetrical
V-shaped band. In the early stage, the dominant frequency of AE is mainly concentrated in 260 ~ 340 kHz, and the amplitude is
mainly concentrated in 40~60 dB. This stage is mainly characterized by the cracks with high frequency, low amplitude and
small rupture. In the later stage, the AE with the low frequency of 25~75 kHz begins to appear, resulting in a signal distribution
from 25 to 350 kHz, and the AE with high amplitude larger than 80 dB appears. This stage is characterized by the appearance of
cracks with low frequency and high amplitude and the coexistence of cracks with low, medium and high frequencies and low,
medium and high amplitudes. In the medium stage, the cracks with the frequency and amplitude between the two are produced.
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