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Abstract: The Xigeda Formation is a special semi-diagenetic, which has the characteristics of "wind-induced

powder, water-induced mud", and is a good carrier for engineering geological problems and geological hazards.
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In this study, the yellow and gray claystone of the Xigeda Formation in Haiziping Village, Luding County, west-
ern Sichuan was investigated. Its material composition, microstructure, and mechanical properties were ana-
lyzed by X-ray diffraction (XRD), scanning electron microscopy (SEM), field and laboratory geotechnical tests.
The variation law of its physical and mechanical properties under the action of water is emphasized, and the en-
gineering geological characteristics of the Xigeda Formation are compared and analyzed with those in other re-
gions. Based on the above research, some conclusions are as follows. (DThe Xigeda Formation claystone in
Haiziping Village is mainly composed of fine sand, clay, and additional fine-grained materials. It is produced by
yellow and gray thin layers interbedding and has a horizontal lamination structure. @Yellow and gray claystone
have the same material composition, but material proportions are different. The clay content of yellow claystone
is 12% higher than that of gray claystone, and the calcite content is 10% inferior. The microstructure of yellow
claystone is denser and cemented with clay particles more strongly. (3The permeability coefficient measured on
the site of Xigeda Formation claystone in Haiziping Village is 3.62~7.34x10"* cm/s, which is between clay-
stones and sandstones in Xigeda Formation in other regions. The characteristic of its permeability is closely re-
lated to the development of natural joints and the characteristic of cracks that is susceptible to disturbance.
(@)The cohesion of yellow and gray claystone decreased with the increase of moisture content, and the higher the
moisture content, the greater the decline, but the relationship between internal friction angle and moisture con-
tent was different.(5) The mechanical properties of the Xigeda Formation in different regions and lithology have
obvious differences in sensitivity to moisture content changes, among which the mechanical property weaken-
ing by the water of the Xigeda Formation claystone in Haiziping Village, Luding County is the most significant.
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Fig. 4 Xigeda Formation developmental characteristics and sampling profile
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Fig. 7 SEM image of yellow claystone sample
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Fig. 10 SEM image and binary image of gray claystone sample
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Tab.3 Measurement results of different pore sizes of yellow and gray claystone samples
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Tab. 5 Results of double-ring water injection tests
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M K BRI, B R A P EE R A R,
K AR 20% HE 2R K 3R 30.93% B, N EE4E A
Y 22.62°08 K & 29.12°, G WR K 28.7%. iK%+
DA PR 42 0 3R L O S B IS 38 K, (B Al B2 AN R, AN
[vi] 5 7K 28 - 22 [] PN B4 A 1) 25 (AR 4y Bl N 8 3

4 g
41 KIEIEERESW

MG E A IR 58 (AR AE, 1990; & K £, 2011)



270 ooJdb oMb BE NORTHWESTERN GEOLOGY 2024 4F
AU 55 25 R nl H0, U5 8 W PE A A A M )2 26 R NG OF T s ALY/ R N1 T&%ﬁ%%%
AR B KR RGBT M X, T R B HEmAMER AT Y& B LV
NTEEVGHLIX (B 14) o i1 T AR FRR & KR (R ) X AL o

45

[ e a [=Faa b p=Fa"
PR B 65 | D k@mi+ =
Y=g = c0 | kst 25 | kpats
SO E 1 G = e i 1
=P T 55 [ st oo [ EBEHLS
el I=E T ey S 5p | HER L |:| |:| % 20 FE wHEHLE |:|
< < %
=30} ] |:| =45t E 15|
=i = 40 F 3
St [ =50 Eﬁj e
20 30k st
25+
15 . )X % 20 )X )X 0 . . . . )X »’%
& W N % LR W % 3 2 N
& ?‘Xy & @f & ¥ %’& {9 ”’<§‘>@ ”é?& B S LR &g
AN[FIH XA I )2 AT X E AR A ENGIE RSy eN i
a MR b MR o EEIREL

Xof L 73 BT AN 7] 3 DX 4 38 1l )= 1) 38 225 R vl R
UIE T IR R B A 8 8 R RO R

E14 FEMXE LR SR RS KR E

Fig. 14 Correlation of moisture content of Xigeda Formation boundary in different regions

]

B8 R 5 AL b XCE S R B R R
BoMAKTFERE LA, BB HZE AR X 5 A

HRREAM

Al DR B0 5 2R 24 (2 R 10 *em/s), i BH 8 KT A LB EREEERER XTSI FE. X
ol X B H KA BB R B(FEE R 10°~10 "em/s) B 5 . B AR K B B AR R A I R )
(F26). MULATAL, VWil F I E R 25 A8 n K
F o6 AEMXEREMESEFEILE
Tab. 6 Comparison of permeability characteristics of Xigeda Formation in different regions
X % 5 i 58 2% B R (em/s) % K S EE
4 E W T B Wy - B 4 PR 37 RUER 1 7K 3.62x107~7.34x10™ rh 8% K LN
W%+ ENBE 3.7x10°~7.2x10" 551 7K KR4 (2017)
2R A6 B LR
Wb A ENBE 2.0x10°~2.78x10"° 55 155 K 7 Ak Pk 4 (2016)
M AL T DI ENBE 2.8x107~3.3x107 % 55 % K ZE/N IR (1996)
=Ml A4 LA ENBBE 10°*~107 M 55 35 /K ik 1l i 55 (2021)
A 1.7x10°~5.25x10"° 551 7K
)1 7 b (X Y. ENB B AE (2012)
WA 1.6x10°* rp 4 K
Ft s 1.95x107~4.61x10" 5515 K
MEZAS ENBIE . BILEK %4 (2010)
Wi A 1.47x10"~6.54x10"* 45 f K

42 BEERERMESW

XoF 3 BT AN [ i DX A 3k b )22 7 2 ik BE 8 A (5K
2, 2003; LB 2005; SCR R4S, 2005; 20 IS
45 2013; JH 7%, 2014; Du et al., 2020) °] 1, ¥4 5E i T
PR -2 R R IR T = 28T bR A
VU Hb X B 425 28, T TR XOR D 2 N R
FAREAR T BB L & 00552, e T 2 e X 1
o B KO b E SR (B 15) .

AN TR] b DX A% I8 b2 R SR 00 B B B K R Y 1

TN R ARG, AR5 K R AR AT BT AN TR Bl 35 K
A IG5 W PP -3 R ) K R
N RE, ZEEE TR IR Z, BT XD A 2R
KRR P B (1] 15a) o LA, LAt 3t X HP A% 35 3 J=
PN BE B £ 249 I 2% 7K S5 B4 B N T AR, T 9 i DX -
7 36k T P9 EE S A0 B K R RIS R BB K
AU, R 1 PP -3 Ak - PN REEE AR R
T FE T AR S BV b DX 2 D R 4 A A
T K, BE Y b X A S N R S5 A I e A/ (] 15b) o



%24

140 . * ARG (O - E )
o Fo ARBFTE O kLT A 1)
& KEIEFR )
120 F * v it
<P :
R > g :
100 | - ® HERETE
® HERTE
= ° e
£ sl *® o gL (M
I~ 0 ° Lz
= <
® 60} ° v
[ x o ¥
* > v “
40t °o* > “
* v
e > v
- >
20 + *
0 : ‘ " '
0 10 20 30 40 50
Bk w (%)

ZERR AR DI U5 58 A 1K 2 3 o TR SRR P I 5% 271
50
b
9
40 b
)
* *
< 30F * v *
& v IS GraFit
£ <P (B Sk ® > < &
| 4
> > <«
>
¢ s ° v v
P v
ST (
A (R L8 L) ® e
& SHHTH WHELRE) ) )
0 10 20 30 40 50
FIKA w (%)

a B T1; b RS
E15 ARMXEEEMEREERSSKENXRE

Fig. 15 Relationship between strength index and moisture content of Xigeda Formation in different regions
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