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Experimental study on bearing mechanism of screw cast-in-place piles
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Abstract: The screw cast-in-place pile is a kind of variable-section cast-in-place pile with cylindrical top and threaded bottom.
Due to its special construction technology and section form, the bearing mechanism of screw piles is different from that of piles
with the same section. Through the indoor model tests, the failure modes of the screw piles and the straight rod piles are
obtained intuitively by using the image processing technology, and then the bearing mechanism and the calculation of the
bearing capacity are discussed, and the field tests are used for verifiction. The model and field tests show that the bearing
capacity of a single screw pile is higher than that of the pile with the same diameter, and the lateral resistance of the screw pile
is obviously higher than that of the pile with the same diameter. The mechanism of limit lateral resistance is different between
the screw segment and the straight segment. For the screw section, under the limit state, because of the teeth of mechanical
interlocking between the teeth and the teeth of the soils as a whole and the shear displacement of surrounding soils, the lateral
resistance is shear strength of surrounding soils, the fracture surface is continuously arch-shaped, and the average diameter of
the arch section is higher than the diameter of the screw teeth. For the straight pile, under the limit state, the lateral resistance is
the friction resistance between the pile body and the soils around the pile, and the failure surface is the cylinder around the pile.
According to the test results, the expression for the ultimate bearing capacity of a single screw cast-in-place pile is given, and
the value of the relevant parameters are suggested.

Key words: screw cast-in-place pile; displacement feature;

vertical bearing mechanism; model test; field test

FEEER: 2020 - 05 - 26



384 H O+ T OB % M

2021 4E

0 3l =

WEFFMEFERE R R A BIR S . R IR
2 o SUUEVENE, UM T 7 SR P A A 2 5 )
S HAR 1 FIBERL DA B 4 (O SRt L o T3 R
PENLE B AT BB GRRTE) B ekt i ke
SCHURRATIE R . EIRSE, [F A 7 i
BRI HAR, 78R b RIS . Bk 2 b Rk s,
SeFEIEIREE L, ARG TG, . 7EIBACE, SRR A
R0 B RSN % IR, TR IR LB
FABSCR OIS . RBEDUR, TSR S\ 3E B4R 155
AN L

WEFTHEVERE B T B AR, bR S0
TR A, 7E TS PR, N B kg
TREHRSI T R . SRFFE T T A
+. Wb, WAL, SR R SR . e
F - 2 o PSR P, MRS INSR F N %
FISHAR, AR IR S0 B R R B 22438 B 25 5
B, AR, AT E AR,
(EIBELF AR AR, RME R ARSI T A

WEFTHEVERE B T 106 T T2 R i R 2,
TR S 8 2 1 HC A AR T I A A A
BE UL R RIBREATHE), 1122 2 bt ST L AT T
BEFE, 0 T R s et 25 BRI, T T R
IR S MR ZRCER 7 PO S0 s e o A58 i py
FURIG A 5 R A RO B T VE AT T R 7
s I3 o A e TR PO 5 0 e 42
FFREVEME (052 JPHEEAT 7 4RV s o o 05 i
2237 X W T JRE P 1 B A A e VR e 5 - 37 4
WEFFVE PR AR B AT T 0P s 8572 2RSSR 8
(AT 7 V5. ANSY'S SRR B 8 1 s
VEREAT TWFIC: 90 e S5O0t IR AR L 0 S R
DI AT T 4. UL T (BT 9
TR ERRLS . IR I AR AT ST T, %
FURHR 25 FURBNLBE OB SO 5638 . A SOt
FNBIRRLY, ST R AL A 2 HL 5 B ST b
FIBEA R RIBIR LA, R — R AL B 22
5, HETSRA AR AT I, FEX I b & )
T PR AT R o

1 ERREIRLE

WRATVREVEE S5 W R B REAR L, HORER T3
AIFLEE T BRI AT T COBRATREVE E R RSB
it T RE R A R OR, Al B A A e s
RN, T PA— e RERE B e AR s S AN SR,
T H2 e 077, SCRRL7 )3 A 1 o SR ALl L Al
BESFE P A BE LRSI AT T AT OURAT REE AR

B 55 A AR R 1 s 30 AR I A A L S 30
WE LA R TS B AR R T B, 5 B AP AH
b B AR R A — e IR B SR . AR S T 1)
A, A SCIE = AR, R S R AR R
AFF AP 0 B AFF P 8 e fip A T (A A2 #8355 3047 43
MrwFoet®l, EOAS B AR A, b s M bR
THTREHE R

R IGERD R b AT, BRAE A SR AR A il
AR AL COLEE 1), 20 BB BURT AP AT ELAT A, A5
NS EOLER 1, BN S &EEE 100 mm A7 & —
ANRAR R o ARIRDHE R EE R R, RIS R
TR 7 30, e AT A 0 B A PSS R A X I b
BENE, RS ZMEFES (F2 (), &
YRI5 S5 (PRSP EORAS o Sl —F HIAH E
SO, TR A A R B AR OB (R B KT 4 54T &
B, MR L CE R RS AT 0, SRR
Bt GIRME R (B2 (b)), kg, *HT
FrTngE, R AL AR MR T AT, RN
AR RS, SR AR 5o A B S AR BEA T &, ()
I o B R, e — g B R AR 1
BUGIHEAT b, 15 38— g 8 P A Lk =
Ko R R, TR R (R R RIS .
GB50007—2011) 3% Q #sE Iyt Fefe e pnitE AT

F= 1 EEEEH
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Fig. 1 Schematic diagram of model piles
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Fig. 3 Load settlement curves of model piles
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Fig. 4 Average lateral and terminal resistances of model piles
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Fig. 5 Displacement fields of soils around model piles
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Fig. 6 Ultimate failure modes of model piles
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Table 3 Specific parameters of test piles
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Fig. 7 Geological prospecting section
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Fig. 8 Schematic diagram of screw cast-in-place piles
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Fig. 9 Load-settlement curves of test piles
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