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CRITERIA OF SWELLING POTENTIAL AND ANALYSIS ON FAILURE
MECHANISM FOR MUD ROCK

LI Man QU Yongxin QIN Siqging YE Xiaoping SUN Qiang MA Ping

( Key Laboratory of Engineering Geomechanics , Chinese Academy of Sciences ,Beijing  100029)

Abstract This paper adopts the two methods: water absorption of irregular rock in both dry and saturated condi-
tions and cemented coefficient of rock, proposed by Qu Yongxin, to study the swelling potential of mud rock. The
mud rock is in some tunnel coal mine in Shanxi. The results show that the mud rock does not swell. On the other
hand, the paper examines the mineral composition of the mud rock. It is found that the mud rock has much, non -
uniform distributed quartz and iron, as well as kaolinite. The kaolinite is the main clay mineral. The mud rock
shows brittle failure when it is compressed under uniaxial and triaxial tests with low confining pressure. Finally,the
paper introduces several factors influencing the failure of rock. The factors include mineral composition, configura-
tion and conformation, characteristic of joint or tiny joint surface and extension cranny in rock.
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Table 1  The results of potential inflation for the mud rock in some tunnel coal mine
s, 57 ?ﬁ%ﬁ‘ﬁ%ﬁ: ERTHIER AR Wt 2 ‘ LR
KPR WK/ (%) (%) 7] S e 5 TRREAR B/ MPa
5436 LR L 3.31 28.18 8.51 ik RIRES 10 < R, <20
5437 Wb A AR 1.59 27.14 16.06 B82S T 20 < R, <40
5438 REFAMEE AR 1.13 26.51 23.46 FEREIK AR 20< R, <40
5439 e A ANHIR 1.56 27.90 17.89 ik BoRREs 20 < R, <40

T (1) HEA BT R ACR IR FUARE : <10% o ARIZHK P 5

(2) e R ECBFR A A 28, R E M (< 0. 25mm) WK S48 55 S H TS5 A A K 14 Lo (B, BB, I 45 e J3 vy, 5 52 R A e 6 R 1
B 1 ~2 G 2 ~5 Dy PG .5 ~ 10 JsiiAs, > 10 Sy i s 4 ;

(3) F P A st RN R ) A IR AR B 5 U A A okl 0 0 i 2 TV T B WL P e 54 A O 5

(4) R, IR BHTE R (MPa)

5440n.asc

5440e.asc
5440t.asc

[Fi) R SO0 46 18 A R R PR 405 EA T X - TR
g s B A T R AL AT, 15 3 X R AT

12.0
ST RS AR AL A T 45 . K i X A
AT (D SEA PRA BIRE S ER
FESRIY X SRR LT FR, RIS 8
Wi b0 AU EE N BTG W E g o s
HOB R/ ST R IZ o ML R TR AL R A A 4% K*JL
SRR D) PRI/ SRR Z TR 13 i
HIM T AUH 5% , 5T S i 0.77% , By R
SRR LA VR O K, 15.32% L %
B RIS, B AR AR ) X SRR

Fig. 1

X - radial diffraction of clay mineral in the tunnel
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Table 2 Quantitative analysis of XRD for gain composition and clay mineral of the mud rock
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Fig. 2 Stress — strain curves for the mud rock
under both nature and saturated conditions

of uniaxial pressure
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Fig. 3 Stress — strain curves for the mud rock under

nature condition of triaxial pressure
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Fig. 4 Ldeal damage model of mud rock under pressure
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Fig. 5 The axial tensile failure mechanism analysis of rock
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