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Abstract ; To investigate the impact of single well precipitation on nearby pipelines, a calculation method of vertical
displacement of adjacent pipeline caused by single well dewatering is proposed based on the Kerr foundation model
and the two-stage method. In the first stage, the effective stress principle and Dupuit assumption are used to
calculate the additional stress caused by dewatering in the adjacent pipeline. In the second stage, the pipeline is
regarded as an Euler-Bernoulli beam resting on the three-parameter Kerr foundation to simulate the interaction
between the pipeline and the soil and deduce the vertical displacement of the pipeline. The correctness of the
proposed method is verified by comparing it with the results of the Winkler foundation model and the in-situ
pumping test. The influences of the elastic modulus of soil, permeability coefficient, pipeline-well spacing, and
water level drop depth on the vertical displacement of the pipeline are further analyzed. The analysis results show
that the Kerr foundation model adopted in this paper considers the continuity of soil deformation and has more
advantages than the Winkler foundation model. Soil permeability coefficient and pipeline-well spacing have little
effect on pipeline deformation. However, the soil elastic modulus and the water level drop depth have a significant
effect. The decrease of soil elastic modulus and the increase of water level decrease both lead to the apparent
increase of pipeline deformation and easily cause pipeline displacement to exceed the allowable value. Therefore,
prevention and control measures should be taken according to the corresponding factors.
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1 J7 ey ar

H R KR AN T 3k G 5 | ke L o T KA ke
A, M T KA 32 B S A B B AR R R B KA
RIEBEE AR BokE4 R A AR

R=2s, .JkH, (1)
K, WEEAKIFHIKOLREIR s, = Hy — H,, H, N
IKEIKIZ MR R K AL 55 B H R B K v it 7Kk Ao
.

TEREA AR Y, KL T 2 T30 LB K
JIR R, BT R A ROV 3G, BEas B K AR S
WAFTERI LA 45 26 & 2 BB OK 52w, aniEl 2 B
LA HBEKIE BN R, BEA L S Rk I
KRB R d, DA ZREML FIEROK IR O #
M LT MBS « B, B R BN KK
REELNEEN.,

P& 7K -
NG

> 09 o

A(FEKFH, F4ER)

r

B>~_" x, O B
i

B2 BEkFEE
Fig.2 Radius of dewatering




55114 EUW, 45 JET Kerr MUSERIR B K AR A SARTE T3 05 1% - 109 -

1.1 BHEKSIENERNEN
Ul 3 o, Bk 2 e R KA i <1

IRAGFE K 28, 3£ F Dupuit 2, F— /K07 5 1Y
i KRS T I K R B
0= 2wmhih (2)

AP or S SRR AT BKREES b iz &
IKALES B kR R AR5 FR AL
RO 5 B K AR B K AL B R
h=H,,r=R
{h =H ,r=R,
KRG IRAI(2) , nl iR 2 A

/ Q, R
h(r) = |H, —fkln o=
R

In —

H)— (4)
In —

RO
i 3 R AR R ST AR T
KGR BN 1 0] 4 R PR E BT, € A
C, AEREK G 43 3E 5 KA 05 FCR 5, PR R
HRN SR Ao, Ao, A K
Ao, =0, -0y =(hy +h))y = (hyy +hyy, =hyy,) =

hi(y=-v.+v,) (5)
Ao, =0, -0y, =

[ (hy +Hy =h)y +(h, =H, +h) (v, ~v,) ] -

(hey +hyy, =hyy,) =(Hy =h)(y =y, +v,) (6)
Koo 0 BEKRTE C 555 C, 5B A BN
F1 ho P GR 7K AT 1 M e A SRR, by R0 By 50 )R
C 5 Co R SR 2, y oy MLy, 205108 +
TREE R AR A B DL ROK L

(3)

Hy — (H; -

h, FEKERR z
'"""]hl"'u “““““““““““““““““ 'Y
(& r
no || ! R 7K UG 3 ity 22
, PR
C IKALH,
2 h
Bk IR, Hf H

E3 kg

Fig.3  Curve of water level
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