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Working mechanism of inclined-vertical retaining piles in excavations
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Abstract: In excavation engineering, an inclined-vertical retaining pile system can be formed by connecting the cantilever piles
and the inclined piles. The previous case histories indicate that the inclined-vertical retaining piles have the advantage in
overturning resistance and deformation control. However, the insight into the working mechanism of inclined-vertical retaining
piles is limited. Three mechanisms are proposed in this investigation, that is, frame effect, supporting effect, and gravity effect.
Taking the deformation of retaining structures and the ground settlement as the criteria, the contribution of these work
mechanisms is analyzed. The results indicate that (1) The formed frame system can significantly decrease the structural

deformation and ground settlement. (2) the side friction in inclined piles is vital to the supporting effect on the cantilever piles.
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(3) the soil between the inclined and vertical piles has a limited effect on the structural deformation.
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it

0 3l

AR, PERERHL T TR, S50 T
FOAHE R 23 R F A O BB R . S, BEH TR
AT AT PSR R RO B
APk, Ho, Py S HE SR RO T 4,
T . TS 45 45 B S T 2 SR
B, AASREK.

Bk, S, Pk, Gu. 2Ry
PR R I TT T R SEE T . 2L i B R
B G HIHAT — SO URY, AT AR S b, 3
—tb, R R A SRR B AT I, 7T

TR FEGIR-E B S R R HEl, IR CAAE
KT ARG TR RIR . %3
PR RAEE ZKT 3, UG RE, Nt TE
B, I AT LA Rt i NS i 5 7, P B
ZAEMBP. FR, OO RABANKIEY T HiR
PEDUBUE RE I ANBTASTERE I T2 b, BB 8
A LI B TAE M i A0 T U s A,

EE&TH: EXRARFEREETHE (51708405; 41630641); EFE sl
BERVHRI(2017YFC0805407 )5 K EE T BHL T £135 H (16 YDLISF00040)
kS HHEA: 2019 - 04 - 30

*EREE (E-mail: zhzrobby@163.com)



98 s + T

2019 4F

F-EZE A BARBAE 2 PRSI, R
M7, H ik Z 0 BGRB8 SO BETAR Y e ST HLEE
AR, BRI 17 M TR A A 570 TR v 8 2 T RIAC %
X, A SCEE A IR TT o AN TR Sl 45 R R -E AT
B SRR RIFLVELEEAT 78R, IR T RI-E A
B S HORE 3 AMEIHLEE

1 TAESSMFBELLIE

ARSCEHL T AL T R LSRR ST TR T A IR T
HAEIOAE, FYrrFmmEmnE 1. A—4 Hi b FEGTRE
N 4.9 m, SR TR BURESC Y . TR
N AT, BEK 12 m, JREELRESER
C80, RN 8 o METHHIRRIER:, HRE 155
JESEY C30. WRMEE T 56 B 7E1Z X B A EAE £
AL W R, W A P L 1, el 5 PHCLL
PHC12 NI A—A S NI e 20 A
AEFEGTHEREDY 85 m, $2 A% T S A ST i
7y

I
o

E1 FHESNSHE

Fig. 1 Cross-section and layout of monitoring points
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Table 1 Physical and mechanical parameters of soils
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e RS
s O ©, @ ©F OhE @n
T mEE mE Bt REE ML REE

JE & /m 094 35 1.5 9.0 0.8 426
WAL v 0.2 0.2 0.2 0.2 0.2 0.2

y/(KN'm?) 1888 18.61 19.42 1924 2036 20.64
Eg/MPa 38 42 48 60 57 538
E¥/MPa 57 63 72 60 57 58
E¥/MPa 304 336 384 240 456 464

G /MPa 65 63 76 72109 104

c/kPa 20 16.45 18.06 13.74 15.86 13.87
o/(° ) 8 12.52  11.27 21.19 949 13.54

3 NI EGUERE, W4 PHC11. PHC12 AbfH
B KA T () Sl B S5 HUE o A s R e . Bl
BRI B A0 2 5 Bl Sl 5 R AR H #2ik, ER
ZAE W 7T S HOE Tk — 20 A
RUSR T R-E 2 & S NI 5

IKF-AEFE fmm
0 10 20 30

41

% /m

8r —=— PHC114bWI BE45 1
—e—PHC124b 3 45 5
— BUEBIBILE R

3 HESIKFERIIEL

Fig. 3 Comparison between calculated and measured horizontal
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displacements of piles
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Fig. 4 Finite element numerical model
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Fig. 5 Lateral displacements of piles and ground settlements for

cases of with and without connection of top beam
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Fig. 6 Lateral displacements of piles and ground settlements under

different roughness of inclined piles
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Fig. 7 Lateral displacements of piles and ground settlements under

different soil gravities between inclined piles and vertical piles
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