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Abstract : Pressure—cast—in—situ pile with spray—expanded frustum (PPSF) is a new type of pile developed by
the authors, which has been widely used in practice due to its advantages of high bearing capacity and small
deformation. To study the uplift bearing behavior of the PPSF, static load tests on the PPSF were carried out, and a
three—dimensional finite element numerical calculation model for the uplift behavior of the PPSF was established.

The reliability of the numerical calculation results was verified by using the static load test results of the PPSF. Based
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on the finite element numerical calculation results, the influence of factors, such as location, length—diameter ratio,

diameter and frustum angle of expanded body with double—frustum, on the uplift bearing behavior of the PPSF was

analyzed, and the failure mode of the PPSF and the interaction mechanism between expanded body with double—

frustum and surrounding soils were clarified. The present research results can provide a reference for the

establishment of deformation and bearing capacity calculation methods for the PPSF.

Key words: pressure—cast—in—situ pile with spray—expanded frustum; uplift bearing capacity; failure mode;

static load test ;numerical simulation
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Fig.1 Physical photo of the pressure—cast—in—situ pile with

spray—expanded frustum
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Fig.2 Construction processes of the pressure—cast—in—situ pile with spray—expanded frustum
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Tab.1 Design parameters of the pressure—cast—in—situ pile

with spray—expanded frustum
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Fig.3 Static load test

Ah 3 M ik Y 1] 5 5 53 5] Oy 92.84% . 87.47% FiI
83.28% , iR AE [l 3L 3 45 K, 13 BH LR 0 ) ok, b
AR R AL T TARRES , Wi 4 5 F A 1Y) AR
WA SRR RIE .

3 B HEAEERNKBERR

3.1 By ESEERMKBEREET

S 7 WA HE 5 T AT AR BIL R 22 o PR 200
WY HE 5 IR DTSR BAFIE R 2 0, A SCLABL
AR B ) UP3 S S D0 B, sl 7 = 4R 4
PR -0 T (A 57 AN SR B A PR

TERUEREE B v, B AR AR AR 58 - S
P AR AR e i PR R AR A K 2 A I AR Y
— 53 R HE D) B A P A2 2SR o

a:%+%—§ (1)
IR/

A d, IR AT BLA , ms o — T WS,
55 PR A O 5 mp e — AR, 55 B PRSP

25

PETGAL#S /mm

0 200 400 600 800 1000 1200 1400

HETOUAT 4R/KN
(a)UP1
30
—o—P4
25+ —o—P5
——P6
o 20
E
R
A 15F
=
|
10
sl
0 1 1 1 1 1
0 200 400 600 800 1000 1200
HETHU AT /KN
(b)UP2

30

FETIAL 2 /mm

1000 1200 1400

0 200 400 600 800
HETHAT 2 /KN
(c)UP3

B4 XAl

Fig.4 Load—displacement curves of test piles
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Fig.5 Establishment of pile and soil geometric model (unit: mm)
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Tab.2 Parameters of pile and soils in numerical model
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Fig.8 Load—displacement curves at different positions of

expanded body with double—frustum
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Fig.9 Axial force of pile under different positions of expanded

body with double—frustum
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Fig.11 Load-displacement curves at pile head under different

conditions of length—diameter ratio
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Fig.12 Soil displacement nephograms under different conditions

of length—diameter ratio

40
—a— D=04m o
» o D=0.5m / o i
—&— D=0.6m / A u
30 / / v
—v—D=0.7m / d /A
g f ¢ X v
£ 5 / ) / v
N o v
S 20f / T
= L A
H o5 /
10 - g
/ 2 v
5k /e/'
0 iz ] 1 1 1 1 1
0 350 700 1050 1 400 1750 2 100
HETHAT 2 /KN

H 13 RE & &R LR AT R4t &
Fig.13 Load-displacement curves at pile head under different

diameters of expanded body
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Fig.14 Soil stress nephograms under working conditions of

double—cone expanded body with different diameters
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Fig.15 Vertical additional stress at pile=soil interface under the HAIRF3N
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Fig.16 Load-displacement curves at pile head under different

frustum angles
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Fig.17 Vertical additional stress at pile—soil interface under

different frustum angles
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