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Morphology and failure mechanism of the shear fracture surface of weakly
cemented sandstone with water saturation

SONG Zhaoyang'** , JT Hongguang” , LIU Zhiqiang'”, TAN Jie' "

(1. Mine Construction Branch ,China Coal Research Institute ,Beijjing 100013, China; 2. School of Civil and Resource Engineering , University of Science and
Technology Beijing , Beijing 100083, China; 3. Beijing China Coal Mine Engineering Co. ,Lid. ,Beijing 100013 , China)

Abstract; The shear failure surface is formed by the fracture of weakly cemented sandstone during the damage
process. The features of such surface are vastly different depending on different forces and water saturation conditions.
During this study, the researcher uses 3D laser scanning to accurately measure the shear fracture surface,leverages the
Geographic Information System ( GIS) technology to conduct the three-dimensional visualization and quantitative anal-
ysis of the surface caused by different forces and water saturation conditions,and utilizes the scanning electron micros-
copy (SEM) to explore the morphology of the surface as well as its failure mechanism in a micro-level. The results
show that with the increase of the angle of the fixture ,the normal forces of the fracture surface decrease,which leads to
the disturbances of the fracture surface and the increase of the roughness and fluctuation degree of the shear fracture

surface. With the interactions of water and the sandstone, the grains of the weakly cemented sandstone skeleton swell

WK EH#A:2017-12-13  fEEEH:2018-04-15  HRERKE B

E&WE : HEHE AR BEBI%H (2016 YFC0600801 ) 5 [F 58 F SARF 445k 45 1 5 ¥E BT H (51534002 )
TEFE B KB (1986—) , B, ILARART- A, it Tel:010-84263078 , E—mail ; szhaoyang] 23@ 126. com
BIEE 42U (1963—) , 5 IWARF M Bdz iAW, 4, E-mail ; jihongguang@ ces. ustb. edu. cn



9

RIS - ALK 5 B 45 B B DT W SR T e 1 B i AL B 2445

and soften with water,and the adhesion of the skeleton particles dete-riorate ,while the cementation decreases. This di-

rectly leads to the decrease of the anti-shear capability of the specimen. At the same time,the impact of disturbances

on the shear failure surface is reduced ,thus the roughness and the fluctuation degree of the fracture surface with water

saturation under the same force stress conditions are relatively small. The mechanical properties of the cemented mate-

rial are the key to the morphology of the shear fracture surface of the weakly cemented sandstone,which provides an

experimental foundation to further study on the damage evolution process and failure mechanism.

Key words:weakly cemented sandstone ;softening process ; fracture surface ; geographic information system ( GIS)
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Fig. 2 Variation angle shear test of weakly cemented sandstone
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Fig. 6 Characteristics of the surface profile of shear

section of weakly cemented sandstone
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Fig. 8 Characteristics of the profile of weakly consolidated sandstone in different conditions

4 BRGNS REHEERE D

A B UIWTRER AT B S W 28 i R AE Ak
S RUBERE RE A9 AR , RIS DI 23 1 (M1 AP R
—BERE SO Y DU SR i S i g A S B A
FEMT R FE T LA S e B 7] T 2 56 T UK 284 T S5

T b DB 23 T EE 4 ) R/ INHY AR T RELAE J3E ) DR/ N R T
SIEAEHD A ORIE S RN AR B 5 KRS

EHEF ArcMap T 23 6] 23 A1 (0 A% T 55 45 i
YRS T AreMap T35 2 1935 5 (5 2 £A
JEAEL, M FRORDAE B 2 5 B 4 iR | THIR R A 50
W= (1) R,



2448 Psd %

F % 2018 4F45 43 %

1

chos(slope x 1/180) (D)
EFHEREBOCHMA T PR SRIRE I E &

Wb T WO R RHLRE 2 23y 31 IX B, 433
SRAF AR BE X BT o Ho ], BR324 1 L3k
1o ARV SR AT e 28T b AHURS B2 DB i 1 43
FeIE AniEL 9 firan . A3 il JEie TR A ie 22 1

FIARAS T Bl S £ A BE 59 15 0, 57 177 by 522 v R s 32
R FRBAWT SR8 ) UL 70 A1 AN 329 55 W7 24 3% v
A o AR A BE T 45 AR K W7 22T L A5k
Rt JE DCBEAIT o5 23 UL AN 10 Bz e el i 7
FH IR T AT A RIR A L R B2 (EL /N X B o L
R T T HRIR S A J38 B A 3R 73 W 28 T A A
S ZU, 0 S AU R T P

&1 ETEMAEES LS

Table 1 Classification of section roughness
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