F 45K % 44 Ak X F F K (8 KR A F R Vol.45,No.4
20244 4 A Journal of Northeastern University ( Natural Science ) Apr. 2024

doi: 10. 12068/j. issn. 1005 — 3026. 2024. 04. 016

NG AL E =g S VR #7 X S s Vi)

INK3E, B LY, FRr £ OA!
(1. ZRAGR2F WIHES B TR4BE, i05° JEBH 110819;
2. PET RS BT S  aToRE R E SRR, TR B 221116)

i B O TR RV A D 2 W~ T SRR AIE B PN AR 3R 3R KT B AR UA B DX = R4 I JR A 3 B
DUBVRE A 531) B Bty R 45 AN B D130, WU IO S5 44 25 57 . WP & A 2 I B AR ORI S b B R i J3E e K, 1
AR AR EEATDURR S A B R/ BRIl R il 2 W b A b s A b A L M R T g 4 b
I A AR A AR PE IR, SOUL A S0 5 R AR TR AR IR T TR A b R 2 U A S A
I W TR S /0N B DR, 2R 1T B D B AR | g A D W T 2 AR TR PR AR SRR A EL IR B, R
T2 235 4y Jo e 235 ) 55 T L R 2 S B I RRAE 5 05 DI 98 300 T S b o e AR T SRR S R A SRR, T AN
AL BRI E 2 KA A DI G IR 32 A Bl 2E Al IR a8 00 P BOR B R £ IR S i
[P 22 A2 10 b B R 2 A OR3P JC PR TR TS, B SOU B DR R 0 32 A 0 i [B] 2 445 40 o ot
JE A AL [R5

X B R WA U WL OSSR RIE s SR EE

FESES: TD 313 XERFERERD: A XEHS: 1005-3026(2024)04-0584-08
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Abstract: In order to study the interconnection between macroscopic and microscopic failure
characteristics of different textured sandstones, three types of sandstones from Xianghualing
mining area were analyzed using petrographic analysis, sedimentary phase discrimination, and
uniaxial compression and shear tests to observe the microscopic structural characteristics . The
results show that compressive strength of terrestrial sedimentary quartz sandstone is the largest,
followed by feldspathic sandstone, and marine sedimentary glauconitic sandstone is the smallest.
In uniaxial compression, quartz sandstone and feldspathic sandstone exhibit brittle failure on a
macroscopic scale, while glauconitic sandstone shows ductile failure with softening
characteristics. On the microscopic scale, quartz sandstone undergoes intergranular failure with a
smooth surface, while feldspathic sandstone experiences intergranular and transgranular failure
with a small scallop-shaped surface and minimal adhering debris, and glauconitic sandstone
displays a flat-granular composite fracture surface with obvious grain crushing and pronounced
scratches. The failure characteristics are jointly controlled by the grains, cemented material and
structural weak planes. The shear test microscopically shows that the quartz sandstone occurs has
transgranular failure first and then intergranular failure, with uneven surface, scrapes and debris,
while the feldspathic sandstone occurs transgranular failure mainly and intergranular failure, with
partially flat surface, scrapes and debris. The glauconitic sandstone simultaneously exhibits
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intergranular and transgranular failure, resulting in a smooth surface with almost no abrasion or

debris. The microscopic failure characteristics are influenced by the grain strength and cementing

materials.

Key words: sandstone; mineral composition; microstructure; failure characteristics; strength
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Fig. 6 Microstructure of glauconitic sandstone
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