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Experimental study on mechanical properties of layered slab-crack composite
structure rock mass

LU Haifeng ', WEI Aichao ', ZOU Xingchen !
(1. School of Civil Engineering, Wuhan University, Wuhan, Hubei 430072, China; 2. Key Laboratory of Geotechnical and
Structural Safety Engineering of Hubei Province, Wuhan University, Wuhan, Hubei 430072, China)

Abstract: Study on mechanical properties of rock considering layered structure Layered structure is a common type
of rock mass structure in nature, which is widely distributed in China. However, under the action of tectonic stress
in the west, it is easy to form a special rock mass combination structure, namely, layered slab crack structure. In this
paper, the mechanical properties of slate with layered slate structure in the western region are studied. The results
show that the internal bedding of slate rock has a great influence on the mechanical properties of rock. The
mechanical properties such as failure mode, strength and modulus are quite different, and the anisotropy is obvious.
In order to eliminate the interference of the bedding of the rock itself, the granite prefabricated interlayer thin
interlayer is used to study the mechanical properties of the layered plate cracking structure. The research results
show that the peak strength and elastic modulus of the rock mass show a linear downward trend with the increase of
the interlayer plate cracking density. The more the plate cracking structural plane is, the more dense it is, the smaller
the strain energy absorbed in the compression deformation process is, and the degree of damage is also weakened.
When the plate cracking structural plane is destroyed, cracks first appear at the plate cracking structural plane, and
then the cracks expand and penetrate into the damage. The deformation constitutive relation of rock mass with elastic
homogeneous discontinuous structure and fractured structure proposed by Sun Guangzhong can well reflect the
mechanical properties of rock mass under layered plate fracture combination structure, which can be used as a
reference for the constitutive model of such rock mass.
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Fig.1 layer rock mass
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Table 1 Engineering case of layered rock mass
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Fig.2 Layered slab-crack composite structure rock mass
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samples with different angles of internal bedding
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Fig.4 Preparation of granite sample with structural plane
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Table 2 Main technical parameters of rock direct shear /

triaxial compression composite testing machine
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5 B E R4 %K 70MPa
6 SR K ¥ 0.3%
7 (X Zg 72 =T 0.01%F.S
8 BIGIER 0.0001~1mm/s
9 JITE=ar 2 0.01~90KN/s
10 Bl R 0.001~1MPa/s
11 PG IR AR 0.001~1Hz
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Table 3 Sample Number and Grouping
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Fig.6 Peak strength of different samples
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Table 4 Classification of rock anisotropy
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Fig.7 Elastic modulus of different samples
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Fig.9 Stress-strain curve of granite sample
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Fig.10  Stress-strain curve of specimen at compaction stage
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Table 5 Mechanical parameters of granite sample

. Fk oy R FE HE TR
i o

o 152 A 5mm 5mm 1mm 1mm
- R m KE kB KB kR
i

TR 210.5 180.49 189.58 151.2 135.13 112.52
(MPa)

ok
i 54,51 45.33 51.93 4521 39.46 34.44
(10%)

o S I B o A AT B0 e s 24 X 0 I e
{ESRERFVERL R IR 5 Fom . lRE A IR 935 DA
L2 s AR B A A B o S 2 A H X4 2 T )
AWM TEMINRE, wFEe B, R
My, SRR PTREARSZ IR DB/ a ik i, i
11 PR AR BT RE AR S I AT 7 A ), A 5
FEBERAG. [, BEESHWINAES, BT
T AR BEA s A7 B, I HLaf# i B 5 & A5
G UL RN T AA AR BRI 555, (L ASLEARR] 1 B 7 1
BT, R ERR, SFECARNFIERE .

220

219.5 - ﬁﬁﬁe
s00 L 2% A s
& 180
= 5=-83.6+1+195.29
~ R%=0.86
160 -
g .
2l 151.2
m 140 -
g
120 -
2.52
100

0.0 0.2 0.4 0.6 0.8 1.0 1.2
SRR (%/mm)

P 12 e B2 5 e L 9 P UL 5 i 2
Fig.12  Fitting curve of structural surface density and peak

strength

GE T 2% P R AR TE S5 A THIVE 2R 7 ) b B K
WEERITHI 2630, A CAAL: 2/mm) RoREPS), i
i) 225 4 T 5% FE S AR B R BE R DG RN ] 12 P
B A S5 M T 5 B AR K, WA AR IR Pk 7
SEMT S TR AR, (AR 210.5MPa [%
K3 112.52MPa, FFET 46.5%, W] W45 A6 T 25 FE %ot
T ARG E IR AT BN o DU EH 5 347 2 1



<8 HAJIEE TSR

PhE, LUK A BV Js2 e 455 o T 25 i 5 W 5 8
1K ZR. 53] 0=—83.60+195.29 (R=0.86), &
R BRAR o ] DAL 1R i B A e {5 BE 2= B
5 AL TH 5 FE 3R IR 1 R P34

B
Sr . 2l 50
4 flarih 2k

~ 5ol 51.93
g
= . E=-16.65%A+51.53
g ST 4533 as R’=0.82
&
=0l
& 39.46

35r-

44

0:0 0:2 0:4 0:6 018 1:0 1.2
iR AE A (/mm)
13 GR35 FE 5 S A A i 25
Fig.13 Fitting curve of structural surface density and elastic
modulus

T 1) 23 A T % 2 5 e e R ) 5% AR
13 7o BEAE S RT3 FE RGO, lRE A 5 PR A
AW, RS T N B R, R sk
Bt )\ 54.51 GPa FF#%%]34.44 GPa, % 1 36.8%.
FIRE, R R RS, LR E VB R
I 45 ¥y T 2 P S SRR ) R R o 1981 E=—16.65
A+51.53 (R=0.82), IERCREOVEME, AT LLRLT
P T A R R 5 S g T 2 P 2R MR &R
4.3 ERBITHIBERSR

HEBARIGA 71548 MR AR TR T Rl 2
HA ErgE A R —FER— R AR, BBes
AR S A A R — MR S I R, JF
HAE WIS FE A B R 50 5 A0 GRS,
HIKs e 7RI MU BT 8K 40 0 D A R AL 4
FREAL Y T A TR PR i 14 i B 30320,

W:deu:ALj;adgzu (3)

T, PR FE e 4 IR e A o B A e 82 A2 g
R ARL R A I g AR 2 R TR A o, IR A
AR W AT AR 7, A5 2 RT B i LA A R R 1R L
AR hE 5 RAR IR o 2, nlE 14 Fros. AR
ATUVE Y, AR R R T, R R AR
e EMALE K, AR AR RE AL 32 45
H ISR B R AR RN 5 . AR, NARRE

2022 4

ith £ 5 2 B (K0 B AR - ER O 6, SR T
R, SRR AR RE I 2O 122, OB T 454
I AR AR N A B R I i, e 1
“Hemt” R

BURE AR BB I (10 AR B 55 254 T 2% B ok 2R
W 15 Firas, SRR R AR R AR PR DY R AR RS 2
FEREAN A R b TR RE R, B 405 K T 2 2
AU, R N R AR BB AR DL F B 2
SRS A PR A 1 RE B DA A SO, — A
PR R R, 2 LARRRRE R ORI 4
R BRI N ARG, FRAE X PR IE s R I
MIREERZ , WFRERIR AR A (AR AR Lt i
RIEL . SR AR, AR MBI R A P
U o

500

— = L
© A3 KT ]
o ECKL NI
ST

P 8 10
M7 (E-3)
14 RiARRY 5 R 2k

Fig.14  Strain energy and strain curve diagram
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Fig.17 Fitting images of granite samples with structural planes
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Fig.18 Fitting and experimental values of elastic modulus
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Fig.20 Fitting curve of closed modulus of structural plane
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