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Abstract: The excavation and unloading of a foundation pit will lead to the deformation and destruction of the adjacent tunnels.
In engineering, the isolation piles are often set between the foundation pit and the tunnel to protect the tunnel. In order to study
the horizontal displacement laws of the existing tunnels outside the isolation piles under the influences of excavation of
foundation pits, a three-dimensional mechanical model is established. Considering the stratum loss caused by excavation of
foundation pits, the formula for the additional stress caused by unloading of the foundation pits is derived. Based on the Kerr
foundation model and the adjustment of the foundation coefficient, the formula for the deflection deformation of the isolation
piles is obtained. Based on the formation loss in the affected area, the formula for calculating the horizontal displacement of the
existing tunnels is deduced. At the same time, the case is verified and the influencing factors are analyzed. The "traction effects"
and "protection effects" of the isolation piles are explained theoretically. The results show that the calculated results are

consistent with the measured data and numerical results. Setting isolation piles can effectively reduce the horizontal
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displacement of the tunnels and play a good protective role. —

The protective effects of the short piles gradually increase with
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the increase of the length of the isolated piles. After the pile length reaches the critical point, the "traction effects" of the

isolation piles occur, and the protective effects decrease with the increase of the pile length. The protection effects are better

when the pile spacing is small. When the isolation piles are placed close to the side of the foundation pit, the protection effects

are significantly better than those of the side close to the tunnels.
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Fig. 2 Lateral view of mechanical model
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Fig. 3 Model for envelope deformation
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Fig. 5 Model for pile-soil interaction
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Fig. 10 Comparison of horizontal displacements of tunnels with
different spacings in project case 1
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Fig. 11 Comparison of horizontal displacements of tunnels in

project case 2

4 FRBEIRIPSCREWE R D

4.1 [REHHK H,

PAZEB—AFATOL, EHMBSHALREILT,

g 264 —s— T8
E P R
R o e —e— T.12
& N
S /. 20 .\ o BEERL
A s 2N
S e f . N
S 1S N e
Q/ .,-""' By \ \.
o/ ‘/. ./'/ a S \o
e N A 10} N °. Ne.

o - " \‘\ e
o u” \I\ ‘\‘ N
Y N
e " 0.5 N
L "
-69 -46 -23 0 23 46 69
y/m

12 TFERM) 3 &KL
Fig. 12 Comparison of horizontal displacements of tunnels in
project case 3

ISR R BEAEAEAC, AT FEAN R T R B o e A
TERIREN o 25 RS SC bR TR B S . FEBUFZ IR
JE . BEIEIRER S 5N 50, 10, 17.1 m, #HEIE 50, 40,
30, 20 m HU{EEEE ST Hyo

Pl 13 @ S BEK FE 43 HITE 50, 40, 30, 20 m B,
I FETE AT T AR AT h 2. & 13 s, ik
K9 20 2 40 m J5 [l A BE A KSR R Bl 2 S 25 BERE K
RGN g2, 1H 40 & 50 m [A]BEEALFS AN % 3

JRBA G A OEAH RTINS )N, BEGe AT
X IR dh 2 B A ARG B RO I T /), #iOhE 5 B3 1)
() AR BN, BET RS 1A P AR RS b B
INAT G, I NBETE AR T @(H 2 AL B — E KL,
LI AL AR R AR TR X OTaa1s ok, B —5E

“EGMEA” B, SR LARSURER N, Y

7 BEE AR . IREER T B, R R TR
EWATIE PR B AL 40 m RS BBk .

5 /.lf'-\.\ —o— K20 m
SE‘ ./‘ LEL .\. —o— K30 m
= ./ “l. \. —n— K40 m
N . / . /./:ﬂ:l\.\. \. —A— K50 m
E S e e A\ Ekeon
® 131 \'\Qo °\

'\_\\\ .\
1.0f \\.\
\

13 NEMKIRE RN THIK AL
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influences of different pile lengths
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