5 4255 3 ) /0 S S0 S DR 14 Vol.42 No.3
20224F 6 A Journal of Disaster Prevention and Mitigation Engineering Jun. 2022

DOI:10.13409/j.cnki.jdpme.20200918002

+ B 1 B T A B 1 - B B SR
o, & oM, EHE, +W, o 8¢

(1. Rl K 2f AR TR B, K 3003845 2. Rt Rk 5 T REIRBE 5 5 S0 B0 %8, K 3003845 3. v [
BT A BRA T, K 3003085 4. [Al P K2g i FEESH S TR &, i 200092)

ME: S I BA R L AMNBEA Yy AP AR R R ML EDRE-LMZEARFRL T ELZR
B, BB S AR K LB B A AR S FLAC™ 43 Liafe REEARE AT T @ 8 T R G
PR, ERRNER-FEARBRABNLG EARAKRRAAXZ -2 @2 sma, FRERE
W, HE B RS 2k A st AR AR R R R A AR R R, ik B M AR TR £ R A BT B 2 AR AL A R E/Cu 6 3 K
Ay, EREMERT, KA A JEIE K AE L AT B A2 AR AR M AR PR LR A K, A B MIR LR S M TS 2 e hE 4R
AE A B K, WHEAE BT, % M) 3B K 29 A 2D Bt e A Ao 22 A B ¥R 8 B RL BN K UG T A 19 SB 8 K Am A A i 42 3k
B2 3% ve T8 B B R, o HE 18] BB 69 38 Ok A Ak 2R 42 e e 5 AR R 4K, % HE B 3B R T 6D J5 i £ e e i 28 K RH K, AR
BB Ao R SE GG 5 K AR A BB MARIE LR AT E By LM S TR, AR A SRS AT E L XL SRS
ATT ARG 5, RS0 — SO A T R

KBER: LRME ; BEAERLON ; AEOURK BR A+ R Ty 5 EHERON 5 0

FESES: TU473.1 XERFRIRAD: A XEHS: 1672-2132(2022)03-0561-10

The Group Effect on the Lateral Earth Pressure of Piles Subjected to
Lateral Soil Movement

LI Lin"*, MA Rong"?, LI Jingmei’, LIU Shiming"*, YANG Min*
(1. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China; 2. Tianjin Key Laboratory of
Soft Soil Characteristics and Engineering Environment, Tianjin 300384, China; 3. China Railway Design Corporation,

Tianjin 300383, China; 4. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: At present, the problems of piles subjected to the lateral soil movement become more and
more serious in engineering construction. In this aspect, the lateral earth pressure acting on the pile
shafts is an important problem for piles-soil interaction studies and is greatly affected by the pile group
effect. The plane-strain numerical simulation is carried out for the lateral earth pressure of the passive
pile group under undrained conditions in soft clay using the explicit finite difference program FLAC®™.
The Mohr-Columb elastic-plastic constitutive model was employed to model the non-linear stress-

strain soil behaviour. Piles were assumed to have linear elastic behaviour, and the interface model in-
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corporated in FLAC™ code was used to simulate the pile-soil contact. The results given by the numeri-
cal analysis indicate that the adhesions between the pile and soil had an obvious influence on the lateral
limiting soil pressure. The magnitude of relative displacement to mobilize the limiting soil pressure de-
creased with the E/Cu increasing. With the pile spacing increasing for one row piles, the bearing ratio
of piles decreased, and the lateral limiting pressure and the magnitude of relative displacement to reach
the lateral limiting pressure all increased. For two row piles, when the pile spacing in a row lied in
about 2D, the shadowing effects and reinforcing effect were obvious. With the pile spacing increasing
in a row, the shadowing effects and reinforcing effect became obvious in larger row spacing. With the
increase of row spacing, the shadowing effects and reinforcing effects decreased. The shadowing ef-
fects and reinforcing effect in the two pile rows disappeared when the rows spacing increased to 6~
8D. In addition, the increase of the pile spacing and row spacing make the magnitude of relative dis-
placement mobilize the limiting earth pressure increase. The results of the numerical investigation
were in reasonable agreement with the experiment result and other published solutions and developed
here.

Keywords: lateral earth movement; group effect; lateral limiting soil pressure; soil arch effect; shad-

owing effect
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Fig.13 Variation of the lateral ultimate earth pressure with

2 3 7 8

row spacing (rear row piles)
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Table 3 Group factors of rear row piles

s HERE
HERER HEEE HEER HEHE HEHE HEHR HEHE HAEAE o
B R4
E3 2D 3D 4D 5D 6D 8D CRMA) %ﬁf
B 2D 0.85 0.94 0.96 0.96 0.96 0.96 0.950 —
BB 3D 0.74 0.82 0.92 0.92 0.92 0.92 0.920 0.67
B 4D 0.70 0.78 0.84 0.96 0.97 0.97 0.960 —
B 5D 0.71 0.78 0.86 0.93 1.00 1.02 1.003 0.81
B 6D 0.70 0.78 0.85 0.92 0.99 0.99 1.005 —
B 8D 0.74 0.80 0.88 0.93 1.01 1.01 1.013 —
BB 10D 0.78 0.84 0.91 0.96 1.01 101 1.013 —
BB 12D 0.73 0.84 0.97 1.00 1.02 1.02 1.013 —
AT HE COBUAE) 1Y
e 0.86 0.91 0.96 0.97 0.98 0.99 — —
R
AT HE
— 0.77 — 0.67 — — — —
g4t [15]
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Table 4 Group factors of front row piles

HEREZ i3 i3 E HEE i3 E HerE HElH (%Fﬁ;ﬁi P HERE 7
EX 2D 3D 4D 5D 6D 8D i) ECEZE
WERE 2D 0.77 0.93 0.95 0.95 0.95 0.95 0.950 —
hEFE 3D 0.70 0.86 0.91 0.91 0.92 0.92 0.920 0.67
WEEE 4D 0.67 0.83 0.92 0.95 0.96 0.96 0.960 —
MERE 5D 0.67 0.81 0.90 0.97 1.00 1.00 1.003 0.81
HERE 6D 0.67 0.81 0.90 0.97 0.99 0.99 1.005 —
HERE 8D 0.69 0.80 0.89 0.98 0.99 0.99 1,013 —
BEFE 10D 0.71 0.83 0.91 0.98 0.99 1.01 1.013 —
BiFE 12D 0.79 0.84 0.96 0.99 1.01 1.02 1.013 —
BAATAE CBUBE ) 119
e ) 0.81 0.88 0.92 0.95 0.98 0.98 — —
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B g R B . B 70 B B B B
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