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Experimental study on shear characteristics of silty sand-steel
interface
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Abstract: At present, there are many researches on shear interaction between pile and sand and clay stratum, but there is
still a lack of researches on interface characteristics between silty sand layer and steel pile. In order to explore the factors
influencing the interface friction angle of silty sand-steel and the impact of pile driving path on the interface friction angle,
a series of unidirectional and bidirectional cyclic shear tests with different amplitude were carried out by a large interface
ring shear instrument. The test results were compared with the typical sand-steel interface shear results. It is found that the
initial normal stress is negatively correlated with the interface friction angle, but the influence is not significant, while the
density is positively correlated with the interface friction angle and the influence is slightly greater. The above effects are
consistent with the sand-steel interface shear test. The peak value of friction angle is negatively correlated with sand content
in silty sand and the influence is more sensitive. It is found that the interface friction angle of bidirectional shear is
significantly larger than that of unidirectional shear in the non-constant amplitude cyclic shear test simulating the pile
driving path, and when the positive and negative shear amplitude ratio is fixed, changing the shear amplitude will have a
great effect on the interface friction angle. In this paper, the influence characteristics of related factors on the friction angle
of silty sand-steel interface are clarified, which can provide a necessary reference for the construction and design of pile
foundations with silty sand layer.
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Fig. 1 Different types of offshore wind turbine foundation
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Fig. 2 t-z curves for sand and clay in API code
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Table 1 Basic physical parameters of Toyoura sand
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Fig. 5 Toyoura sand and silica powder

1.3 WAEM@E

Fmn By U150 R R AN S, i 6 Frs .
TOVAR-VALENCIA 2581 B0k, B4 78 R B5 1
I} R THRLRE FEZE 3.25 um A AT, BRI AR 56 ) 40
FLTHLRE FE 45— BN 3.25 pmo JE IR R US45 41,
HMEN 300mm, HARN 200 mm. FERFGRIG UG
ZHT, IR R A BCE T W LA T R T B,
DA DR O TR B ) 4609 7 HEDRE P LR AR, i Sk
R BERHRIG 45 R s . BHO LI 7 Fos. 378
JERHANER Ay B 8 AMAHSEIER 43, s R RS BE AR
(3.25+0.1) pm, FI FHHERE FE I & ASOR: B A VBN 2R
R FH oy 2 o RS I & 1 8 o,
KAl &, RS0 TR200. 2498 TR
FURE LR, KL AU DA b, R s
P S0 1140 50X 2 LA i 50 A JE5% 8 e DN 5 T A 55 T
1T, ARSI PY B I B e RS2 4 2 T 1) A
BERE, WG Ak I 2 T FRURELRS B2 5 | fk et 7= A Ao
B8, 1A AT AR B LB AR P 1) LR B R AR AR AL

T — AN R AL RS R UE B 1S
ST E, BIAT B R R R B AR TR RS
JE R AH

6 RAE
Fig. 6 Steel interface

B 7 R
Fig. 7 Sand blasting machine

Fig. 8 Roughness measuring instrument
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Table 2 Unidirectional interfacial shear test group
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Fig. 9 Samples with different content of silty sand
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