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Shear mechanical properties of contact surface of organic composite base material
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Abstract: To investigate the influence of polymer material and contact surface roughness on the shear mechanical
properties of soil-rock contact surface, we designed precast concrete samples as similar materials for rock surface
and conducted a series of improved direct shear tests. The influence of organic polymer material and contact surface
roughness was discussed. The improvement mechanism of polymer material was revealed by scanning electron
microscope (SEM ). Test results show that the polymer material could greatly improve the shear mechanical
properties of the base soil and the contact surface by increasing the cohesive force, and the cohesive force of the
substrate sample with 2% doping reached 41.76 kPa, which was increased by about 3 times. The cohesive force of
different contact surface samples with 2% doping increased by about 2 — 7 times. The increase in the contact
surface roughness could enhance the shear properties of contact surface by increasing the cohesive force, and the
cohesive force of different contact surfaces with roughness of 6. 5 mm increased from 12. 27 kPa to 23. 77 kPa,
which was increased by 0.4 —3.9 times. For flat contact surface and rough contact surface, the shear properties of
polymer materials were strengthened in two different modes. The polymer material and the contact surface roughness
had a synergistic strengthening effect on the shear properties of contact surface.

Keywords: organic composite base material; soil-rock interface; organic polymer material; contact surface

roughness; improved direct shear test
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Fig. 1 Particle size curve of test soil
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Tab.1 Physical parameters of soil sample
RTEE, KR IR TR AHX 5
(grem™) w/ % wp/ % wy /% G

1.79 20.3 23.8 40.2 2.71
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Tab.2  Physicochemical parameters of PVAc polymer stabilizer

- W a5/ L V4 g/ SR T R
e pH )
C (grem ™) (MPa-s) U %
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Fig.2  Test process and instruments
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Tab.3  Shear strength indexes of contact surface of samples
REAS  RERRRAEC% B PRI PRI b BEI AP B0
100 kPa 200 kPa 300 kPa 400 kPa
PO -S T 34.13 53.98 74.93 100.94 10.65 12.48
PO - RO 0 36.49 53.05 86.16 118.23 3.90 15.55
PO -RI.5 0 1.5 39.84 72.52 100. 49 132.84 9.69 17.06
PO -R2.5 2.5 52.50 84.39 124.62 163. 64 12.88 20.49
PO -R6.5 6.5 57.75 108. 88 144.37 186. 04 19.17 22.80
PO.5 -S T 52.72 72.84 105.07 122.14 28.08 13.52
PO.5 -RO 0 50.50 79.31 107.29 141.88 19.21 16.81
PO.5 -R1.5 0.5 1.5 56.56 105.07 135.95 158.21 29.99 18.56
PO.5 -R2.5 2.5 60. 96 115.51 149.77 172.31 32.56 20.22
PO.5 -R6.5 6.5 67.39 111.95 163.32 179.33 33.70 21.17
P1-S TorEH 68.70 85.15 113.99 143.00 39.78 14.13
P1 -RO 0 57.48 97.83 135.56 153.82 29.49 18.09
P1 -RI.5 1 1.5 68.44 109.18 136. 64 177.47 34.30 19.52
P1 -R2.5 2.5 73.99 105. 86 143.74 182.61 35.61 19.99
P1 -R6.5 6.5 80.20 125.83 173.07 202.72 41.76 22.53
P2 -8 TorEH 69.49 103.10 123.56 153.95 44.07 15.31
P2 -RO 0 60. 85 134.67 126. 38 157.54 33.34 17.43
P2 -R1.5 2 1.5 82.44 123.18 148.50 188.55 48.27 18.96
P2 -R2.5 2.5 81.13 144.73 169.95 202.12 52.43 21.22
P2 -R2.5 6.5 96.78 160. 21 194.18 239.55 57.11 24.81
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Fig.3  Cohesive force and internal friction angle of substrate
samples under different stabilizer concentrations

2.2 NS -NETHEEST

] 4 Jp o3 AR ST S Ml E By U8 ) - AR
Mgk, H B 4(a) ~ (d) WERERRESEP =
1% ,/N[RDRL RS BE A 42 folt 1T 8 D 7 — 1 AR il 2k
Bl 4(e) ~ (h) NEAMTEMEEE R =6.5 mm, A [FFR
FE R BTt A A T A b sy YD ) - AR 2k

Kl 4 R 7R e BT U1 228, &k m R
X BRI SE 7 — AR R B b e B AR AR AR
TRURE 1) WA (L 5 7 T A6 S [RDREDRS B AN () A 791 ot
SPECT B2 Bl A 1 1) 0 T B3 RO B e

X 4(a) ~ (d) AR E 4(e) ~ (h) AT LLE

W EA RN M R R HURE B R B e R i
3B E  FEf TAT  PL BT 5 R (R, XA
BH NI B3 43T R RE R4 vy 42 fi AR A 2 940 T
S Ak R o T 1 B DD B . [RIE, P2 ~R6.5(P =
2% ,R =6.5 mm) ZH #5110 N 3 (40 BY 58 5 4331
41 96. 78 .160. 21 194. 18 .239. 55 kPa, & T PI -
R6.5 Z05 P2 — RO A1 4d, ix SR AR ¥ 5 22 ok
T RELRS 88 X 42 ik T e B 560 32 190 5 A LA DI D850

320 —=—100 kPa ——200 kPa 320

+—400 kPa 280

—=—100 kPa ——200 kPa

2801 . 300 kPa +-300 kPa —~— 400 kPa

< 240

[}

E 200

B 160

= 120
80

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

YY) H /mm
(a) P1-RO

320

«~100 kPa

2801 . 300 kPa
< 240

S 200
= 160

+—200 kPa
+—400 kPa

vvvvvvvvvvvvvvvvvvvvvv
............
B D e PP
% / s R,
.
faFuenaas R
401"

0 2 4 6 8 10 12 14 16

YY) H /mm
(b) P1-R1.5

+—100 kPa

+—200 kPa
2807 . 300 kPa

+— 400 kPa

BYRi F1/kPa

0 2 4 6 8 10 12 14 16

YY) E /mm YA /mm
(c) P1-R2.5 (d) P1-R6.5
3201 100 kPa 200 kPa 3201 100 kPa —+200 kPa
2801 . 300 kPa —~400 kPa 280/ 300 kPa 400 kPa
o 240 © 240 .
E 200 % 2000 e
B 1600 7 B 1600 pIXliiiissi
® 1200 R 120} { eerearennsnerestes
801 7, L S
40( 7" 40
0 2 4 6 8 10 12 14 16 00 2 4 6 8 10 12 14 16
YY) AL E /mm B4 /mm
(¢) PO-R6.5 () P0.5-R6.5
320 32

0 —=—100 kPa ——200 kPa

—=—100 kPa —— 200 kPa
+— 400 kPa 280

2801 . 300 kPa

+-300 kPa

T A% KR,

0 2 4 6 8 10 12 14 16
B B /mm
(h) P2-R6.5

0 2 4 6 8 10 12 14 16
B Y B /mm
(g) P1-R6.5

B4 AEFHTEMEASEVINS - %

Fig. 4  Shear stress-strain curves of contact surfaces under

different conditions
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Fig. 5 Influence of contact surface roughness and stabilizer
concentration on shear strength of contact surface
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300 kPa normal pressure
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Fig. 7 Influence of contact surface roughness and stabilizer
concentration on cohesive force of contact surface
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