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Engineering geological characteristics of completely weathered
argillaceous limestone under the influence of water content

and analysis of pile hole stability
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Abstract: Completely weathered argillacecous limestone has complex composition and special structure. When
countered water, it is easy to be soften and distingrate, and its strength is rapidly reduced, which is very easy to induce
various engineering geological disasters. Taking the completely weathered argillaceous limestone in Dajiangou area of
Jinan as the research object, the engineering geological characteristics of the completely weathered argillaceous
limestone are studied from the physical, mechanical and hydraulic aspects through the combination of field investigation
and laboratory test, moreover, the stability of the hole wall during the drilling process is evaluated based on the discrete
element software PFC. The correlation between the stress in the hole and the grouting pressure is obtained, which

provides reasonable suggestions and references for the future pile foundation construction. The results show that the
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completely weathered argillaceous limestone has poor water resistance and is easy to disintegrate, and the water content

has a significant impact on the disintegration rate. With the increase of water content, the shear strength of completely

weathered argillaceous limestone decreases exponentially, and the deterioration of strength is obvious. Under dynamic

disturbance, the internal unit of completely weathered argillaceous limestone is seriously damaged. It is recommended

to set the mud pressure at 0.3MP, which can generate relatively obvious normal contact force on the hole wall without

causing soil damage, and provide better support for the stability of the hole wall.

Key words: completely weathered argillaceous limestone; engineering geological characteristics; shear strength; stability

of the hole wall; pile hole; numerical simulation
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Fig.1 Sampling location and sample of completely

weathered argillaceous limestone
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Table 1 Physical property indexes of completely

weathered argillaceous limestone
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Fig.2 Sample Processing
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Table 2 Conventional physical and mechanical

indexes of samples

Wy LN - {H
Tk w/ % 22.9~25.70 24.35
HE G/(kN-m™) 27.3~27.6 27.5
B o/ (geem™) 1.90~1.98 1.94
FLER L e 0.82~0.88 0.87
W bR w, /% 43.20~49.60 45.70
IR wp/ % 23.80~27.10 25.30
IAPEFREL T 19.40~22.50 20.4
WAL T 0.11~0.17 0.15
FE 45 Z 8 ar/MPa! 0.10~0.17 0.13
IR E,,/MPa 10.90~17.90 14.50
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W o/ (g-em™) 1.85~1.98 1.91
LB e 0.72~0.95 0.85
bR w, /% 40.80~48.50 45.09
IABR w,/ % 23.00~26.70 24.89
IAPETEEL T 17.80~22.00 20.20
TWPEFR BT, 0.24~0.46 0.36
JE 48 780 ay./MPa 0.26~0.34 0.31
R4t B E,,/MPa 7.20~11.80 8.91
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Table 3 Results of 1D consolidation compression test

WIS KR EHEG/ RAREE/ H YT F R/ mm
48 " - e - LB ¢
w/ % (kNem™) (grem™) hso oo hooy 100
1 38.8 27.5 1.98 0.132 0.205 0.308 0.481 0.789
2 36.0 27.5 1.98 0.168 0.225 0.316 0.483 0.716
3 35.8 27.6 1.85 0.161 0.336 0.613 1.000 0.954
4 35.6 27.5 1.92 0.248 0.374 0.642 1.043 0.885
5 35.2 27.6 1.87 0.189 0.306 0.529 0.871 0.953
6 38.2 27.4 1.92 0.141 0.245 0.494 0.892 0.830
7 36.4 27.6 1.95 0.077 0.132 0.306 0.614 0.887
8 36.9 27.5 1.89 0.298 0.468 0.709 1.020 0.948
9 38.4 27.5 1.90 0.206 0.309 0.489 0.857 0.858
10 38.9 27.5 1.94 0.124 0.202 0.350 0.583 0.827
11 37.9 27.4 1.96 0.182 0.278 0.431 0.665 0.788
12 36.2 27.5 1.97 0.176 0.254 0.383 0.587 0.818
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Fig.3 Fluidity and plasticity curve of completely weath- (DR SE Y ONL

ered argillaceous limestone
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Fig.4 Schematic diagram of test device
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Fig.5 Water content of completely weathered argillaceous

limestone changes with immersion time
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Fig.6 Disintegration Rate Measuring Device
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Fig.7 Disintegration rate of completely weathered
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argillaceous limestone under different water content
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Table 4 Residual weight and disintegration resistance

index of samples after disintegration cycle
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Fig.8 Shear stress—normal stress distribution curve
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of completely weathered argillaceous limestone
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Table 5 Consolidated quick shear test results of

completely weathered argillaceous limestone
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g WG /g W5 /g 5/ %
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Fig.9 Triaxial shear test of completely weathered

argillaceous limestone
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Fig.10 Shear stress—strain curve of completely weathered

argillaceous limestone with different water content

NI, 4 AR U8 J5Ob e B I3 7 -7 728 i £ AR
AW T e, e B DA O W 494 5 I 2 59 ) ) 18
W g o, 2 R B Ws/N , ERIH G5 2248 T
e, F W2 W e JEOK (9 5 U0 e DR e 7 O s 4
PERCIR o T AE S KRBT, 2 XA T8 K i
(BB R 3 2472 0/, ke T 4R =02 2 w=
386,100 MPa i i) N7 3 4% AF T A 10 A2 W (R 50 4

i 446.95 kPa & /N & 179.66 kPa, W /) & K
59.8%4 5200 MPa ¥k 1] i I3 45 14 T 3 B 06 {8 59 17 )
i 547.54 kPa ¥ /N £ 261.62 kPa, J& /N & & K
52.2% ;300 MPa i [n] i 3 55 14 T ol A 06 18 204l
648.76 kPa /N % 349.55 kPa, /Mg Ry 46.1% .

4 AR U8 BT K 5470 5 5 5 5 B 7K A8 22 ) OC &R A
I RT/R o AEKBIPERT BRE AP 87 3 B 5 3 K
RO, 5k N R IE A, BB & KR
I, s B 5 Ak Rk ™ E SRR BT B o B S e A50eR 450k
/N

700

® — 100kPafbl & il £k
600 L —o- 200kPafbl & £k
S —a 300kPafth & i 25
<
< 500
by
=t
szoo -
300 /
o
200 | ®
0 5 10 15 20 25 30 35 40

FIKE/%
_xL.76
@ 3=213.46+408.95¢ 5  R=0.98
x—0.25

@ y=206. 1+336. 48e 105 R2=(, 98

x+0. 05

® y=137.26+304.94e M1 R=0.99
B11 £RERRAEMERBESEKRXR

Fig.11 Relationship between shear strength and water

content of completely weathered argillaceous limestone
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