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The influence of different soil parameters on the force of
masonry drainage arch culvert
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Abstract:In order to study the influence of different soil parameters on the mechanical characteristic of
urban masonry drainage arch culvert, the finite element simulation model was built based on the test
section of the Hongqi Canal project. The impact of the bearing capacity and the Poisson’s ratio of
foundation soil, the water content and the Poisson’s ratio of the soil layer outside the structure and the
overburden soil thickness on the mechanical characteristic of masonry drainage arch culver were
analyzed. The results show that, with the increase of bearing capacity of foundation soil, the
compressive stress inside the arch toe increases, the tensile stress inside the vault, the deformation of
arch ring and the tension area of arch ring decrease. With the increase of the water content of the outer
soil layer of the structure, the tensile stress inside the vault, the compressive stress inside the arch toe,
the compressive stress inside the bottom of the side wall, the vertical deformation of the vault and the
tensile area of the arch ring increase. When the water content of the outer soil layer of the structure is
10 %-20 % , the change of water content has a great influence on the stress of arch culvert and the
deformation of arch ring. With the increase of the Poisson's ratio of the soil layer of the foundation or
the soil layer outside the structure, the tensile stress inside the vault, the compressive stress inside the
arch toe, the compressive stress inside the bottom of the side wall and the deformation of the arch ring
decrease. With the increase of the thickness of the overburden layer, the tensile stress inside the vault,
the compressive stress inside the arch toe, the compressive stress inside the bottom of the side wall and
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the vertical deformation of the vault increase linearly, and the tensile area of the arch ring increases. The

analysis conclusions are in good agreement with the field test results of the Hongqi Canal test section,

which can provide reference for the detection and identification of underground arch culvert structure.

Key words: arch culvert; bearing capacity of foundation; water content; deformation of arch ring;

stress of arch ring; reversal point
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foundation soil curve
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Fig.6 Arch culvert structure stress - the Poisson's ratio of
foundation soil curve
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Fig.8 The position of the arch inner ring reversal point - the

Poisson's ratio of the foundation soil curve
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Fig.9 Arch culvert structure stress - compressive modulus of

the outer soil layer of the structure curve

30
25
g 20 [
N — SmEaY
w5 - - - e
5
H
10
05 F T
\'“‘T"_\_”\")P\ ! ! ! ! ! !
0 5 10 15 20 25 30 35 40 45 50 55
SERHMI )2 TR R /M Pa
10 BEALAS -2 M MY 2B R 454 W 2
Fig.10  Arch ring displacement - compressive modulus of
the outer soil layer of the structure curve
271
= 2.6 /—/—/
=
N
2.5

NG
~

HENE S R
SIS
[

N
=

2.0

E 1

—— PR AR

1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55
SRS SRR AR MPa

BN B RE B E - IM LB R A i 2%

Fig.11 The position of the arch inner ring reversal point -

compression modulus of the outer soil layer of the structure curve
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