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STUDY ON WAVE VELOCITY AND ATTENUATION OF ROCK MASS
IN 2D STRESSES FIELD

ZHAO Mingjie
(School of River and Ocean Engineering, Chongging Jiaotong University, Chongging 400074, China)

Abstract: The results of elastic wave velocity from site testing of engineering rock masses indicated that elastic
wave propagation velocity was influenced by stresses field. In order to study the stresses influence to velocity and
attenuation of rock masses, the wave velocity and attenuation properties of rock masses in 2D stresses field were
theoretically researched; and the theoretical relationships between elastic wave velocity and attenuation and
stresses in jointed rock mass suffering 2D stresses field were proposed. At first, based on the deformation analysis
of joints in rock mass under 2D loading, the volume changes of jointed rock mass was derived. Then according to
the relationship between wave velocity and volume changes of jointed rock masses, an equivalent model analyzing
the propagation of elastic wave in jointed rock mass was developed. The calculating formula of elastic wave
velocity and attenuation of rock masses in 2D stresses field were proposed by using the equivalent analyzing
model of the elastic wave propagation in jointed rock masses. In order to check the theoretical model and
calculating formulae, an experimental research was performed on the samples of gypsum include cracks in the
laboratory. The experimental results show that the elastic wave velocity and attenuation change distinctly with
stresses in jointed rock mass in 2D uniform stresses field; and the testing results agree well with the theoretical
model prediction.
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Fig.1 Simplified model of jointed rock mass

1.

X

B T o A T AR OG- T ) )
2(a, +by)d, 1 ZLNRE T ] R N
Ne— L
2(a, +by)d,

I, & BRI S E b
a=95,/a, ?2)

HARN 1A SRR BN D) A S OB )
FOROATRIIR : YRR E, . R LE
Voo TRIBTERPIE N Ko s RN EEE A N o B
RN ¢, EXHIMT o (BN, T HL ) AR
TEAEIZE S E e, NIAERAT SR AR TR L
I AT AL ¢ (BN AR AR T A5 o

WELAMAEZ BRI S L AR
RIBIRERN el A, JFARE bt i, 25¢
MERE ERPUX — AR R AN = 001
A S TR A I ) 8 ) K 22 R R A A AR
i) A B, R I LS 4 () AT BB A

W 2 fros, AEFIINARSAE T, & 1 40K
REEENESR LSS (AN EIE SV

O, =C&, +CpE,

(1)

Oy =Cpéy +Cpéy 3)

Ty = Coaly

y
F



F20 F1

AR, N )3 R AR S TR P

* 125

B2 &1 B

Fig.2 Rock mass with a set of horizontal joints

E,(E, _Vggl)
(1+v)lE,(1-vy) - 2v2E ]

1n=

H SRk B S B AT SRAG S 1 AL PUEARAE y 1)
FRBEEV, o M x 8] ERIEGRV

V., =€,/ p)"
plo (c_22 f)y} (8)
Voo =(C,/p)?
A p NIRRT, BEATRBGEY |
me :\/ EO(l_Vo) (9)
p0(1+V0)(1—2V0)

Kb p, WAEIREEE. p Al p, LLAH S Ay
PR RAA G, Hal(®), (91

cL(+v)1-2v) |2
E,(1-v,)(-&)

(10)

_ EE(-w) e, (+v)1-2v,) ]
2 E,(1-v,)-2V2E, 4) E,(-v)(1-¢&)
o - EEv s gl h R E B, T 24y 2
®E,(1-v,)-21E %mm@%,ﬂp
2612 J —250 Z
g, = (@, +b,)d. j sin S(sin@ +cosf)dn  (11)
IR SUE B S 5 x, Fok, BHA ‘ o
a2 U SR FH e 02 P (B I IO £, H
Xy =0 Q)
2(a0 + bO)dO = 7%
S /S = C22(1+V0)(1_2V0)
FH T T R B0 T 40 x, nl LASRAG 5 ZKF 7 3 L e ) 12)
PRI SR S 4L El, 612 €, (1+v,)(1-2v,) e
X 1 AR RETTALI B A AR, Tl anlE 3 Sp20/ Spm :{ E,(1-v,)(1—¢) }
%m%£%§ﬁ7kﬁﬁ%ﬂ%@%ﬁﬁ
C = A—IC(AT)—I (6) A Splo’ szo o A AR ty, X i) PRI 1
i S, H T RIKIE AR S
v, MR S n AU, AT IR R 8
/S S S S S AR R R
m_$> Lo /S S S ‘i“ AS!, /S, =Sl /S, 1 13
\y| X! Ty / / / / / AS;IJZO /Spm - S;i)ZO /Spm -1 ( )
’ Af S S S S |
o ¥ r—— TEEA n 41 BRI 5 A o e P AR AR 1008 1 Ky

Oy

B3 TR 1 A B AL FRAS

Fig.3 Rock masses with a set of joints
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Fig.4 Equivalent model of jointed rock masses
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Fig.5 Equivalent model of fractured joints
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Fig.6 Distribution of cracks in gypsum samples
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Table 1 Velocity and attenuation parameters of models I and II
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Fig.7 Testing results of model I(uniaxial compression)
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Fig.9 Testing results of model II(uniaxial compression)
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