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Long-term variation law of earth pressure of load-shedding culvert
considering the creeps of fill-EPS slab

CHEN Baoguo, WU Sen, GAO Qi, SUN Mengyao, YUAN Shan, WU Xueting

(Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract; The load-shedding culvert changes the transmission path of the fill load on the culvert roof, causing the
fill load to concentrate on the load shedding blocks, thereby reducing the earth pressure on the culvert roof.
However, the soil and compressible material in the load shedding hole will creep with time under long-term fill
load, leading to stress redistribution. In order to clarify the variation law of earth pressure and load reduction effect
of the load-shedding culvert under the long-term fill load, the model test on rigid foundation was used to explore the
load transfer law of the load-shedding culvert during the sand filling construction, and the correctness of the
numerical model was verified according to the test results. Then the verified numerical model was conducted to
analysis the long-term variation law of earth pressure of the load-shedding culvert by considering three different
creeps conditions (1. e. , the creep of EPS material in the load shedding hole, the creep of embankment fill, and
both creeps). The results show that, on rigid foundation, considering the creep of EPS slab, the earth pressure at
the top of the culvert decreases by 25.4% in the 30 years of post-construction compared with that at the end of soil
filling, the load reduction effect of the earth pressure at the top of the culvert increases with time, it suggests that
the vertical earth pressure coefficient on the culvert top can be taken as 0.45. When considering the fill creep or
both creeps, the earth pressure at the top of the culvert fluctuates and finally approaches to the self-weight pressure
of the fill soil, the load reduction effect gradually decreases with the increase of time, it suggests that the vertical
soil pressure coefficient on the culvert roof can be taken as 1. 1. For cohesive soil embankment, if the earth
pressure redistribution caused by fill creep is not considered in the engineering design, the load reduction effect of
the load-shedding culvert probably be overestimated and resulting in structural damage.
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Fig. 1 Geometric model of load-shedding culvert( mm)
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Tab.1 Model test material parameters
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Fig.4 Plane earth pressure at the top of culvert
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Fig. 10  Comparison of numerical simulation and test results
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Fig. 13 Vertical stress cloud map after eps plate creep for 5 years

-1.5138E+02
-2.5000E+03
-5.0000E+03
-7.5000E+03
-1.7500E+04

-1.0000E+04
-1.2500E+04
-2.0000E+04
-2.2500E+04

~ 7707,
S0
E3
-2.5000E+04 ‘
. + -
o + A
E +
-3.7500E+04
+
-4.2500E+04 | |
-4.2996E+04.

E 14 EPSHUIFTZ 30 £ EMNEEEN=E

Fig. 14 Vertical stress cloud map after eps plate creep for 30
years

3)HiE M EPS ML [RIERAS . % L + A EPS
MR AL [FIEAR B, T T — A 2R 88 ) 7 ) 2 P an
15.16 i, St T45REHA L, TS 58 5 4R,
TR NIRRT 47.7% 8z 05 2R 18/ T
65.0% , WA T _E- 75 A HER0N BH 529855 , 06 T0SF- 1A 1% i)
d R R TFEAT O PR i 0 1 ) B R G A 2
W, TJE 30 ARR BT o R O gkei ok, S
JitE T45 A HE S K T 109. 8% |, Jsdk e oy + 8

-1.5000E+04

FTIAREEI /N T 56. 6% |, PATIIE 4 AR Y £ HE800 1%
R IR N T oy T R S F S WA e s A < o
T AEETT, d R RIR  EA [ SAR A el
TR 1 D R B P 1) 8 R 2 55

=i il

B15 —ELARBRES FZEHNERNNAE
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Fig. 17  Variation law of top earth pressure within 30 years after
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Fig.21 Long term variation law of horizontal earth pressure of
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