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Abstract
In this paper, based on the actual conditions of the section FK1 + 300~FK1 + 338 subgrade of
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Zhengzhou-Xi’an Expressway, a numerical analysis model is established to study the feasibility of
the application of pile-sheet wall in high fill subgrade, and the influence of pile setting parameters
is discussed. The results show that the subgrade has good structural characteristics and sufficient
safety factors when the pile-sheet wall is used for retaining in this section. The anti-slide pile is elas-
tic under the design scheme, and there is a negative bending moment zone in its cantilever section;
the embankment deformation decreases and the safety factor increases with the increase of the length
of the anti-slide pile anchorage section, but there is a maximum effective anchorage length. Under
the common section size of the project, the safety coefficient of the embankment is basically the
same,
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Figure 1. Preliminary design scheme
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Figure 2. Numerical analysis model
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Table 1. Calculation parameters of pile-sheet wall model
=1 SRR ESY

BT BEE/(KN/M®) RS c/(kPa) WEEEES of(kPa) BAMEEIR/(kPa)  YAMAH/M
i858 20 25 35 128,000 0.3
AR R A 21 20 25 400,000 0.23
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Continued
SR RAAE K 22 25 30 650,000 0.22
s AL A 26 100 35 2,800,000 0.2
rig ik 25 - - 32,000,000 0.2
FHAR 25 - - 30,000,000 0.2
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Figure 3. Horizontal displacement nephogram of subgrade
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Figure 4. Equivalent plastic strain nephogram of subgrade under limit state
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Figure 5. Displacement nephogram of anti-slide pile
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Figure 6. Bending moment diagram of anti-slide pile shaft
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Figure 7. Displacement nephogram of anti-slide pile with different anchorage lengths
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Figure 8. Variation of horizontal displacement of anti-slide pile with length of anchorage section
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Figure 9. Variation of embankment safety coefficient with length of anchorage section

B 9. BiRRERAYMEHERKENTL

—
(o)

AR, (B W B A A R 14 m 5, X — AU FORRE, 24 RECR IR FIRHZEW R,
MG B EIRE 6 m Ja, ETRNE RN RE, R NEER,

2) AR~

PR AR AR [F) BERNAR, B AR T R SRR 1.5 mx 2.0my 20mx25m, 25mx3.0m, 3.0
m x 3.5 m FRHAT IR . K] 10 DA R TE RSE IBUE AEAEAR AKCE AS m E mT L, A AT R T
/NEF(AR, 1.5 mx 2.0 m), FEAAEA SN 0REE, HERE KA AR, MR LR B SR A T [ Ah
AR} s Bl AR T R 1Y I0, AEAR 2B ) SMBURHERFE, RIUCINIVESE . 15 11 45 1 T ST HEAE TR
RS KA B BEATE A T R AR A i S Ml 2 o T L, Bl A AT RS 38, A T /K ST s ik )
FEAE AR ST IR TR R, AR SN, AR AP B R ET R 1] 12 45 1 T B3 20 4 R EBENE
B RS ARAGEaSA, v, BERRTHD R ST AR AR B AR PR S AR /N

4, RLER
AL BTG R A B FKL + 300~FK1 + 338 B8 B IS B2k PE ST BU A0 WP, BT 9E 7 ER G 78

DOI: 10.12677/hjce.2023.123046 422 T AT


https://doi.org/10.12677/hjce.2023.123046

KM 5

DISPLACEMENT
TY ., m
~+0. 0001

44 1%
—0. 0005
3. 9%
—-0.0012
3. 9%
—-0.0019%

_ Min:—0. 00806905

-

—0. 0026

—0.0033

—0. 0040

—0. 0046

—0. 0053

Max:0. 000147383 —0. 0060
. 0067

. 0074

—0. 0081
(@1.5mx20m

DISPLACEMENT
TY , m

F Win:—0. 00639649

+0. 0004

—0. 0002

—0. 0008

0.0013

0.0019

—0. 0024

—0. 0030

—0. 0036

—0. 0041

—0. 0047

—0. 0053

—0. 0058

—0. 0064

< Maz:0. 0003788857
(€)25mx3.0m

. Min:—0. 00733792

¢ Min:—0. 00553695

, m

3. 9%

< Max:0. 000163186

b)20mx25m

s m

+0.
21. 0%
+0.
13. 7%
0.
9. 8%

o
7. 8%

< Max:0. 000558335

(d)3.0mx3.5m

Figure 10. Displacement nephogram of anti-slide pile with different section sizes
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Figure 11. Variation of horizontal displacement of anti-slide pile with pile section size
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Figure 12. Variation of embankment safety coefficient with pile section size
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