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Mechanical properties of chlorite phylliteand its degradation
mechanism under saturated state

ZHOU Yang, SU Shengrui, LI Peng, SUO Weichen
(College of Geology Engineering and Geomatics, Chang'an University, Xi'an, Shaanxi 710054, China)

Abstract; Compression tests and SEM measurement were carried out on phyllite to study the influences of
schistosity and water on the mechanical properties, failure modes and softening mechanism of the phyllite were
analyzed. The results show that; while the schistosity angles are different the stress-strain curves have basically
the same shape with a compaction stage, an elastic stage,a yielding stage and a failure stage. The yield stage of
saturated samples is more obvious, the peak strain increases, the stress-strain curve drops slowly; The elastic
modulus shows an inverted S-shape and the deformation modulus and compressive strength decrease firstly and
then increase shows a U-shaped curve as the schistosity angle varies from 0°to 90°. The elastic modulus and
deformation modulus of saturated phyllite decrease by 41.63% to 47.38% and 37.44% to 43.02%
respectively. The softening coefficient is 0. 49 to 0. 70and reaches minimum while the angle is 30°; the failure
modes of phyllite can be divided into three types: tension-splitting failure, shear-slip failure and tension-shear
composite failure. The brittleness of saturated samples is weakened and the shear failure is strengthened;
because dissolution of cements among mineral particles and the swell of clay minerals, clay minerals are
softened and exfoliated, so the rock mass structure become loose. These microstructure changes resulted in the
degradation of mechanical properties.
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Fig.3 Stress-strain curves of typical specimens
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Tablel Mechanical parameters of chlorite phyllite

VEAE R Sy /7 VEAE AR/ SRR, AT/

L I 7O R

% GPa GPa
0 62.38 0.54 17.38 11.97
TR Aa 30 25.39 0.37 7.78 6.58
T-MeA: 60 60. 61 0. 64 14.63 8.16
90 67.23 0.78 12. 41 8.02
0 43.36 0.58 9.85 7. 49
kgt 30 12.47 0. 46 4.10 3.95
T Mo 60 35.85 0.76 8. 54 4.81
90 41.43 0.97 6.53 4.57
20
—=— TR
6 —e— Hi/KRAFE
<
=W
S 12t
i
®
H o8
iy
4
0 1 | 1 1 | J
0 20 40 60 80 100
FERLA )

B4 BURSHBHRERENTHHE
Fig.4 Variation of elastic modulus with change of

schistosity angle

14 -
—— TR
12+ —o— MIKIARE:

(=}
T

A AR /GPa
N [>]
'
/
‘

{

]

I

0 20 40 60 80 100
FrELFA /)

ES5 THREEHEREAENTHME
Fig.5 Variation of deformation modulus with

change of schistosity angle

ML 4 T mT DU Y, B AR R ) 5 A i 1) R i)
W A SR R A O, A R B SR AR A B S /)
JE W R 8] S RIAR A MU X 5 A A BT ST
REEAR B, Y B =00, SRR A I U IR KA,
B =30° I AL H (AR /N

WAL S B, B R B A R R RS ORI A 28 I 5
/N R BN SE 28 U B AR R AR, O HARfL iR
JERCKR o G AR T A i 5 s A e A AL O A 52
B3, X AT A P O T DR ER QD R B D AR X RS
WO B2 AR, 0 2840 30 2% 77 A A R 1 il 1) 2 AR OB, A



. 98 - &

PR, 45 SRR AT T BUR I 224 5 B A ok 25 A Ll

0° ] 90° [ % By Bt 22 5l 3 K, ik B 3 119 7 g -1 A% il
e nl LA @EURE B9 P 50 B2 RE R B AR R S B
/N B R U RS AR, X ) 50% Bt 7R 5 i 4
S R A AR Ak B o X W T DR 3 3R [RS8
TR AR AR i 5 S R R N — AR R AR A R

T ACIR ST g A T HS 1 5 v 452 6 RN AR TP A i
FEACEHAE W I . A T IR ES, B AR B DL 0° 3
90°, 1 K £k e A T A A 1Y 3 M B A B BE AR T
43.33% ,47.30% ,41. 63% i 47. 38% ; 75 I 45 1 43 %1
&A% T 37.44% ,39.97% ,41.05% Fl 43. 02% .

TR R K SR U8 A A S 0 W (BN A AN 1 6 IR .
AR R B BE R, M AR A DA AR R T T4l
B = 0° i AF 14 A 17 722 Py 185 et B8 e /1N L B = 90° 1A 1Y
S AL I A5 154 i B e A, B %l s 4 15T R K T MO 1R
(U (B N A R X T T R AR B K T 6.80% ~

25.27%
12 -

—— TR
ol —o— KRR
X
B 08 -
E
o 0.6 -
04
02 1 1 1 1 1 J
0 20 40 60 80 100

FrELABE/C°)
E6 EENETHERERENTHME

Fig.6 Variation of peak strain with change of

schistosity angle

2.2 ZRPeA T HUA ISR R AE

TR S Ve A T BOA 19§05 an1& 7 fr
/N o BE B 3G, ek e 40 T RCE BB 3R
Jeml /N IR U RS AR LA, B = 0°F1 90° K dh (9 BT
J 5 B R, B = 30° A il B T 1T 5 HE e/ o B EE
MO F 30°, Bt e 56 J3E T /1N 5 0 B A EE A 30° 5]
90° I}, i e 5 2 G2 18 o K WS e A T-HUE 19 Bofe
AEVEE LB ARl A i S N U NS B € =W O WA
JEE W] AR, 1 BEAA B AN 0° %1 90°, H Bk Ak & K733l
0.70,0.49,0.59 #1 0. 62,8 =30°H} £t & A1 T ¥ A A9 #K
b Z B/ IS R K ek BURK
2.3 Zkef THCE R BERRRAE

LR AT T MOUE AR R ik L 2 e it - i IR A
AU G, o 240 2052 7 BH45 4 T 5 7K i B 52
MR o TR ACIRZS S, S8 20 8 1 T HUA 1R

2020 4
80 -
—a— TR
—o— HIKIARE
60 |-
2
%40— .
o
&
20 |
0 1 1 1 1 1 ]
0 20 40 60 80 100
Jr B REC°)

B7 HEREMRERENTHMHE
Fig.7 Variation of compressive strength with change of

schistosity angle

IR IR R 3R 2 P
%2 GRAETHENESEXREHES

Table 2 The failure modes and controlling factors of

chlorite phyllite
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