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Abstract

The shear characteristics of the contact surface between pile foundation and red mudstone is the
basis of the research on the bearing mechanism of pile foundation. Taking practical projects as an
example, this paper studies the shear mechanical properties of the contact surface between pile
foundation and red mudstone under different roughness and different normal stresses through
shear tests on the contact surface between pile foundation and red mudstone. The test results
show that: under different normal stresses, the shear force of the contact surface increases with
the increase of shear displacement, and gradually decreases and tends to be stable after reaching
the peak shear stress, which accords with the typical softening law of shear displacement. The
shear strength of contact surface increases with the increase of roughness, and the mean differ-
ence of shear strength has a positive linear correlation with the increase of roughness. The actual
shear strength of the contact surface between pile foundation and red mudstone can be deter-
mined according to different normal stress and roughness.
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Table 1. Basic parameters of red mudstone
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Table 2. Concrete mix ratio
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31.26 19.82 11.44 1.83 14.99

2.2. TRi&t

ARG T T AN R3] N 3 B AN [RIREURE P2 4% A1 T BOME - 2 9 i B 1] B B R0 o o0 4o i i i 22
(%153 753, AR SCR A R.D. Hryciw F1 M. Irsyam 7572, G /A [ R R R 5 0 42 Ak TRELRS 232 647X 4
BT AE IR A [P R R 2 S A A S0, ARSI 2O e i AT oAk

V
R=-% (1)
A
Xp: R——HIRESE
V, —HURE R [ _EARAERD AR
A — IR B 5 2R Ve A R R T A .

DOI: 10.12677/hjce.2024.137130 1206 T AT


https://doi.org/10.12677/hjce.2024.137130

ik %%

WRIIEH 4 Mk ). 3 MorRERE, 3% 12 R ol BAie 75 S0 R 4 3:

Table 3. Direct shear test scheme of pile-rock contact surface
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Figure 1. Schematic diagram of the shear box
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Figure 2. Sample after release curing
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Figure 3. Cut the global diagram
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Figure 4. Shear displacement-shear stress curves of pile-rock
contact surface under different normal stresses
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Figure 5. Shear displacement-shear stress curve of pile-rock contact
surface with different roughness
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Table 4. Statistical table of shear strength parameters under different roughness. (a) Peak shear strength parameters; (b) Re-

sidual shear strength parameters
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(a)
VEEABL L BY 3 /kPa WA 5 P 473 RUAE A /mm
1A R /7/kPa

ST B RE T HERE I JGI T BOHR KT FERE I

329.74 420.50 484.35 4.10 2.67 2.25
100 338.97 410.37 480.13 4.01 2.58 2.37

336.48 415.86 476.85 4.03 2.62 245

372.95 475.35 530.46 3.51 211 1.47
150 375.62 470.22 541.72 3.57 2.24 151

368.56 486.54 528.97 3.45 2.31 1.42
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442.85 538.58 600.72 2.54 1.45 1.12

250 438.67 534.15 604.88 2.43 1.67 1.18
440.69 540.56 600.83 2.84 1.42 1.14
512.48 620.67 695.71 1.65 1.14 0.75

350 502.43 627.88 700.24 1.53 1.17 0.78
514.27 623.45 692.43 1.68 1.20 0.73

(b)
—— %%ﬁ%ﬁ&mm ﬁ%ﬁ?%ﬁ&%Mm

T I BOML R T Gibi] T I B R T LK T
220.52 350.47 410.45 5.50 3.98 3.67

100 239.40 339.68 410.68 5.61 3.87 3.83
237.35 344.43 405.22 5.58 3.69 3.77
301.25 397.54 449.35 5.07 3.54 2.84

150 305.51 387.26 452.72 5.12 3.68 2.80
300.14 402.13 447.56 5.01 3.49 2.71
365.48 455.23 521.33 4.16 2.25 1.58

250 355.96 450.36 525.73 4.02 2.34 1.62
362.57 452.63 520.87 4.13 2.19 1.58
430.48 545.69 610.67 3.24 1.65 1.18

350 422.67 540.76 615.85 3.15 171 1.16
431.64 547.13 609.79 3.27 1.59 121
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Figure 6. Fitting of shear strength difference and roughness differ-
ence under different normal stresses
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Table 5. Fitting coefficients of mean difference of shear strength and roughness difference

=5 MEEEEESHABEEZENSRY

100 kPa 150 kPa 250 kPa 350 kPa
VAR AZS e AZS e AZS e PR
a 417.89 545.42 504.52 454.47 483.86 469.06 564.57 566.10
b 2.20 —6.05 -6.80 —4.63 -2.07 1.22 -3.70 -5.75
R? 0.99 0.94 0.91 0.95 0.99 0.99 0.98 0.95

M5 FRTLUE H, BT 150 kPa N JUEE LY IE 2 SR E Z AP 628 0.91, HAE
REOIILE 0.95 DL b, UEBAAR A Z IR AT - 5 Al i i b B 5 B 2> B A REURS B2 i 38 hn i 3K, HLH ey
o B P B S R RS I (B R 58 R o DRI MO AN )3 1) . 7 1 0 BY i P 248 R ORE RS i 22 (B B 3 (E 1R AT
PG A 7 BroR). 15 24N [FA RS A2 RN 2R & A

7= 492.712R, — 3.805 ®3)
7=508.761R, — 2.593 @)

K@) @) B AEEDUBY R E . PR DUy o B 22 (A 5 AR 22 H A 50 AN REE B 55 s 56k
RIS B E S IAE R 22 27E 20 kPa LA, 0T AR A X JS2 PRIy i) 7 g REOARELRES P2 K A 2 ke 1 Ve P 0 8
R S AR AR PUBT B B I, R SEBR AR TR .
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Figure 7. Fitting of mean difference of shear strength and mean dif-
ference of roughness
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