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Study of dynamic damage of surrounding rocks for tunnels
under high in-situ stress
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Abstract: In order to forecast and control the damage zone of surrounding rock under blasting load, sound wave tests have been
conducted in the construction site of Meihuashan Tunnel in Jiangxi province dragon railway. Based on the change rate of sound wave
speed, damage zone size of surrounding rock are obtained. On this basis, a statistics-based damage variable of rockmass has been
proposed based on micromechanics. Damage zone size of surrounding rock under blasting load at different in-situ stresses is thus
studied by using three-dimensional finite difference software. Calculations show that the numerical simulation results agree well with
the site monitoring results. With the in-situ stress increasing, the size of damage zone decreases first, then increases, and increases by
a large margin; when the in-situ stress is high, local parts such as tunnel roof, floor damage is more obvious; it is shown that the
in-situ stress has significant impact on surrounding rock damage distribution. With the lateral pressure coefficient increasing, the size
of damage zone decreases first, then increases, but the growth rate decreases. The results provide foundation for stability analysis of
tunnels under high in-situ stress and supporting design of the cracked surrounding rock.

Key words: rock mechanics; surrounding rock damage; blast; high in-situ stress

T I, RIS TICA R RS — RS
WOR RGNS, 2BEIE . A= (1 L2 LR AR
FERMN B N NREE . RN THESAE kel TR ek,
T BRI JPRES, SR EEA N o A, )R PRRBTTAZ ST B [ (10 50 32 EARDLAE Y
FRCEH LY e IS A ADUR SR I T, SR AR R P A R G SR L e
FERIE R A BOR, SR TR, FREIHZ5] mgmB s a M se b, R i A L A
S — 5 VO Y B Bl s e A oth, A RSRISERR 9 ph TR I A SR R g, A S R T A
1%, WIEHCE IR, AR M XA 2k R R RIA B, IR R SR L,

Wk H 1 2012-05-09
RETH: BEERARFHEIEE ) (No.50809070); EZ 973 tHRITH %81 (No.2010CB732001).
B—AEFEAN B, 5, 1988 A, WL, FEMNFSE AT, E-mail: yd198855@163.com



312 = + 5 2 2013 4F
PN A A R R AN TG 2 ARG K g R
| A2 TR R T s I O 2
IR SR 00 TR IR D e ey

AT REFFRRE, WREREE RS
Sandia 246 % H ) NAG-FRAG il BCM #1445
Pk, Grady U UK GR AL, K —Mx
TR R O (AR ST 5 | RS 1R 5 A MRS )
Z4k; Taylor W TCK B, WFERYERT 24 ]
AR BB S AR AEREAT 23 b, IFRE R A DA
MEZR ) TE R & BB S AR TTRE T, W90 T a4
PRARBLPATER B IS SN ;. Kuszmaul P H) KUS
B, R8T B R GUN R E R, AR
A0S 2 2% 18 i TP R MR 80ib> . B,
V2 38 A IR SR [ LAk ST T H S B
AL, BEAT T A B0 AR T T A 9T . Yang
S5O0 Liu SEUEF A A A L AR AR ek
JeAri s SRR b, AR I LA L A g 2 A S
PR ARUENIGE H T R A, £ Sk T i
BEEHGERE . FNA . NARRKF R R,
SO AEIUEIE T KUS B R LA ), S
BB 05 A K 3 SAH B (BB K Al s 2, IF
FH T A RS04 ok P 5 1 1) L 5 Joe i 52 i
VPR o gL i A PTLL = oke TRE R TS R N Y
O, HEOL TR R AR BT, R HoR A
SHALE F#/prr, SEBL T 8 T2 A 401 47 0 [ 1)
B Rl AL TR, 0T T A
PRNERIRRTE, WEAT T BRI — 2 PH B A A AR 3
M SRR OCR, $EH T Iz s — I T
FEE RIS sl ik . 2 Pt e+
Yang-Liu FARAL, K Ae &t o N s VA 7
Frb, kB R S I R R S, F
G T BRI TK H sl R ) D MR A0 4 Y T K R
5 [ A AU 577 KT T 5% 308 A oL e X e
FHUE TR F S SR IE . AR, FEIE TS
PRSI FIR IR RN ) S A R I R WIan
I 7 BRPARAS K BB w5 4 g R FE R R, i BA
T BRI TR TN g PR AT Bl B A A v A
MRS TIFAZ W,

AL LR B A L BE T TR 1, A IR
Iy P A N AT R S ARt T R, R
=Y PR 2y B AF FLAC3D, AN &1 fish iE
T OINBBAT AR R A & n [RI PR A
AL T AN RIS ) PR TS I BE A L a0 0 [ 9 3k
1T TXTEE, e BT B IE Bt [ i 7 2
HIA A SRR v B I 2 2

MEfE LB AR . Bt BN, 4
K 13780 m, FEiE AN 688.21 mo FEHEX AT
K HAE) I b 8 1 8] Py pg Py, dEAR—dE AR AR ) JL
bR M Wi A R B, FEAEE G A X 15 A%
Jeio MEAEIL BEIEFIZE 77 7] NW23°~NW46°, BEikX
S H Y EE W, X I N ) 3% BL NEE )
Br o, KR R/NA S 10.20 ~25.39
MPa, J5li—/8h N67°E o4y, FEIEE 1) 5 X M
KA AL
22 FEREENTE

h T R T R A o s T L (R AR £ R, 3k
PET —AWTIHEAT 75 5 el 75 Pl il L AT
HWE 1R, 405 S1~S9.

S1 54

S2 S5

S3 6
PR AL

S7 S8 S9

1 FEii A E A

Fig.1 Sketch of arrangement of acoustic test
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Table 1 Detecting results of damage zone in testing holes

1% BAHHREL/m 1% BB /m
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