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Abstract: Municipal construction causes damage to nearby pipelines. Based on the Winkler foundation model, which simplified the
pipeline as Euler-Bernoulli beams of variable stiffness, the transfer matrix method is proposed to analyze the performance of the
pipeline according to the beam’s element differential equation. This method is verified by comparing with analytic solutions for beam

with constant stiffness section. Then it shows the influence of joint stiffness on the deflection and internal force of the pipelines. It’s

hoped that the work above can supply technical support and guidance to the design and construction of pipelines.
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Fig.1 Sketch of buried pipelines
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Fig.2 Element of foundation beams

SIS B o3 T R A
Eld4f+ky=q (D
dx

Ak WHUEIERBR . A SCRAT Vesic™ BT
(Fr it B PRAS A 22 508

.65E /ED“
k:&szslzs_ 2)
1-v El

élﬂhg,lﬁﬂ%%%iﬁﬁﬁoﬁﬁ
FRR (1) WEY

I apry-i (3)
dx EI
iR A Ay
y(x)=C,D(Ax) + C,B(Ax) + C;A(Ax) +
q (4)
C,C(Ax)+-=
k
SN
A(Ax) = sinh(Ax)cos(Ax)
B(Ax) = cosh(Ax)sin(Ax) (5)

C(Ax) = sinh(Ax)sin(Ax)
D(Ax) = cosh(Ax)cos(Ax)
Civ Cov C3 K Cy g BIL S AA W E AR 7 4
Ik, JHBARAR R X = 0, y(x) =y,
O(x)=0., M(x)=M,, H(x)=H,, e’
WY AN
Ci=y,—qlk; C,=—0,/2A+H,|4EIL) }(@
C,=—(0,/24—H,/4EIL%);, C,=-M,/2EIX®
S8 SCHE RTINS BT 1E,  tadARl ) 2715 2 52 e
I KA -

2
000=-32: meo=er49 - g4y
dx dx dx )
dM dy
H(x)= " =—EI
) dx dx’

¥C . G ¢ CAANIL (D, (5), 135
B TTI AR R ) AR I G RR

1 Y ]
—0 0o -Zop La-
@ ¢~ kwlk( @)

22
y 20 2k A |
0 21% @ Tl LB L% e %
u k% kw @ 1% Lo u
KoL Lo -4
H) |27 2% 277 227 ||H],
k k q
0% TopE® A9 @ Y

Xf: g=D: ¢, =B+4;: ¢,=C: ¢,=B-4.

AR E LIRS AT, Wk 3
B, SRR AR R A BOlSan A B R
TEWI BEARAG LA SRR AR B AR 1 v, K000
n TG, KT AR B Feff . SREATET N
FRATRARE M E Z, =(y,,0,M,,H,] .

R rh 2 B R AR AR Y 1 T BY 0
AT XA BRI TBIE, H, =H,-B. A

1 1

AT R APRAS [ (AR P feIa 5, R



410 b +

Joo 2011 4F

A VRSN Z, =[,,0,, M, H,,1]" .

P

q
JIIIP I Ty
[ IEETITEED A-1n

)22 e o = =

\ A

B3 HEEAREE
Fig.3 Calculating model of beams
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Fig.4 Deformation and internal forces of the beam
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Fig.5 Sketch of buried pipelines
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Fig.6 Influence of joint stiffness on pipelines
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Fig.8 Bending moment diagrams of the tunnel
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