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Abstract ; In order to solve the problem of excessive deformation of traditional high fill large diameter
steel corrugated pipe culvert construction. Firstly, based on the formula of the pipe compression
deformation , proposed a new technology of filling the cement soil material within a certain range on
both sides of the pipe culvert. Secondly ,the optimum cement mass fraction in the cement soil material
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was determined by laboratory tests;Finally ,based on numerical simulation and field tests,analyzed the
force and deformation characteristics of the pipe culvert structure constructed with the new technology
and its upper vertical soil pressure distribution law ,and determined the optimal pipe side filling range.
The results show that the new filling technology can make full use of the stiffness of cement soil to
limit the deformation of the pipe culvert. The maximum vertical and horizontal deformations of the pipe
culvert are reduced by 35.1% and 55. 0% ,respectively,,when cement soil with a mass fraction of 8%
cement is used for backfilling within 2/3 of the pipe diameter on both sides of the culvert. Also, the
maximum stress is transferred from the top of the pipe to the upper 45 ° of the pipe culvert,and the
stress of the pipe culvert is more reasonable. The new filling technology makes the pipe culvert better
coordinate with the surrounding soil ,generating load redistribution to form the soil arch effect. The soil
pressure on the top of the pipe is transferred from the center of the pipe to the edge,which effectively
reduces the structural deformation and stress concentration of the steel corrugated pipe culvert.

Key words: high fill subgrade;large diameter steel corrugated pipe culvert; filling construction;
design parameters optimization ;deformation control
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Fig. 1 Calculation model of culvert under the action of soil
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Fig.2 Structural construction diagram
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Table 1 The relationships between cement mass fraction and shear strength index and elastic modulus

i ] _ PSR LSRR
KPR % Fripi i/ d SAEAR L/ MPa - -
AH T/ KPa HRNEEESA/ ()
5 28 196 348.59 28.76
8 28 310 411.92 33.58
11 28 353 432,02 34.16
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Fig. 4 Steel corrugated pipe culvert structure diagram
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Table 2 Physical parameters of steel corrugated pipe culvert and soil

R PP/ MPa bR /A HSHE/(KN-m ™) Fi%RJ1/kPa WSS/ (°)
W B8 210 000 0.30 78.5 — —
Hh 3+ 30 0.35 18.0 27 18
Wt 50 0.30 17.0 0 30
KR+ (8% ) 310 0.30 20.0 412 34
1B SR 35 0.35 21.5 15 25
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Table 3 The maximum deformation of each measuring

point of three working conditions
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