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Abstract: The vertical tensile bearing capacity of the screw cast-in-place pile is studied through the indoor model tests and field
tests, and it is shown that the screw cast-in-place pile is superior to be used as the uplift piles. Through the indoor model tests,
the failure modes of the screw pile and the straight rod pile by uplift loads are obtained intuitively by using the image
processing technology, then the tensile bearing mechanisms are discussed, and the field tests are used for verification. The
model and field tests show that the tensile bearing capacity of the single screw pile is higher than that of the straight rod pile
with the same diameter, and the tensile lateral resistance of the screw pile is obviously higher than that of the straight rod pile
with the same diameter. For the screw section, the tensile ultimate lateral resistance is the shear strength of the surrounding soil,
and the fracture surface is a continuous arch. For the straight rod section, the tensile ultimate lateral resistance is the friction
resistance between the pile body and the soil around the pile, and the failure surface is the cylinder around the pile. According to the
test results and from an engineering practical point of view, the expression for the tensile ultimate bearing capacity of a single
screw cast-in-place pile is given by introducing the drawdown coefficient, and the values of the relevant parameters are suggested.
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Fig. 1 Schematic diagram of model piles
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Table 2 Property indices of soil

Er/

(a) WRFFAE

st TEE O NEEf R

SRR FED:  pylgrem?)  o/(° ) c/kPa
FAHL 0.22 1.43 22.99 45
g 0.40 1.50 23.34 5.0
& 0.72 1.65 26.57 6.0

(a) BARAR

BB
B

(b) Mz

2 AR MERE
Fig. 2 Sand box and loading device

AU IS AR TG B, BATBE T &



2158 " + I B % #® 2023 4F

INEEE, SRR A MR I e, SRR
LMD RIS 2 425 50, AR RIS H 1) m] LSk
UG AR B i b it SR A gk ks B 2l
I FR AR R K HEAURHE,  DURIE Iy R H. %
BT AT B R N360 k)T T TR % F1 3 ARIIE 5
ARG B RIS A i R e v, I N #2E E L
K2 (b).

AR GTHARI NS R, R EERSEAT Ik,
KRR AR E MR 0T 2, SR A v B A T
PNk, K FHRAR i RAE B RS R T IR, (A JE I 4
FEGEH M, S —Zomaad 2 4 R4 B 1 BT
THEHT, 19308 — a8 A A AR = B .
RIGITFE A, $ 08 GRS IERE B TE : GB50007
—2011) PFETRIAHICHE, RS 8 4 e a7 25t
175

K139 ¥ B T AR 92 BE b 4 rp (R BB B 1) Bt
RAGE LA 2R, M PR X 56 15 21 P A5 28 A
WAL AT LA Y, AR BS 56 1) B AT A 3
NIEIRIR S BEER 1T MR AT A 1) A B A i L A
%, (HERAMEER BN, R 1 %50 F
AT, WEAFAE R PTIR AT B R T B A 14
AT -

A URAR G AN 7] 2552 B b = v f A 2R A B A PR
ARSI R NRIMEL. NRIFE 4T LA, R
e MEAFAE A 2 EATAE, FAR PRI AR R 140 2 il b
TSR AR A, (HAR AR B SUEAT A AR X
T BT BT R PR AR 5753 v LU A5 il R X 85 S B 11 A
P 2R T DL H,  MERF AR X T BT AR A B e 7k
BRI THE R P N 2 B R S SR PR e PR B
o MARVCGRIGEE RAT LR, A4 T4 TRk 2
HECIRZAS I, B AR X B AR DL HR AR 3 A 3w L Ag)
e BEAE L R T Y, (R R A R
ELBIA B UEAE, 25 SRS I R 52 s BB s A P A o

157 —=— PR
- FFFAE

10f

S/mm

UIN
(a) MEBARE (D,=0.22)

—A— BT

201 %
' - PATHE

15¢

0 -100 -200 -300 -350

UIN
(b) HEHRE (D,=0.40)
ol —e— T
- FLATHE
[
10f i
£ i
= ¢
51 i
)
;
//
0 -100 =200 -300 -400 =500 -600 -650

UIN
(c) HIRAE (D,=0.72)

3 REVMERIUIR T L TS Lk

Fig. 3 Tensile load-displacement curves of model piles
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Table 3 Tensile bearing capacities of model piles

gy DUUBRBIUN SRAT b5 B
- 77 M X BT B
BEDe  MEFFRE POAEEE -
i LB/ %
0.22 261.6 1454 80.0
0.40 324.2 156.5 107.3
0.72 6194 306.4 102.2
600 -
—=— AR
soo) —* EATAE
400}
E%300 -
1S9
200 _/
100+
0 1 L |
0.2 04 0.6 0.8

D,

4 REWEHUIRAR PR RS HIFEAERT 25 SERE AR fL 2%
Fig. 4 Tensile bearing capacity-relative compactness curves of

model piles
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Fig. 5 Curves of increase ratio of tensile bearing capacity of model
piles
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Fig. 6 Curves of average tensile lateral resistance of model piles
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Fig. 8 Tensile ultimate failure modes of model piles
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Table 5 Property indices of soil
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Fig.10 Schematic diagram of experiment piles
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Fig. 12 Axial forces of test piles
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Fig. 13 Tensile lateral resistances of test piles
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Table 7 Results of field static load tests
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