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Study on seasonal fluctuation of earth pressure behind the abutme
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Abstract: In this paper, a FEM model for calculating earth pressures behind the abutment with considering the interaction of the earth and the abut-
ment is established, the distribution curves of earth pressures behind the abutment under seasonal fluctuation of temperature are analyzed. With a
practical example of a three span continuous concrete bans, two method are proposed and verified: a compressible inclusion of resilient EPS material
is used or the EPSblock geofoam is used as lightweight fill , with geosynthetic as reinforcement ( geogrid, geotextile or metallic elements) . It of-
fers a theoretical basis for design of the abutments.
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Fig. 1  Details behind the abutment
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Fig. 2 The basic ANSYS model of the bridge
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Table 1  The selected cases for FEM
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Table 2 Properties of selected EPS
EPS MEL  HFE/ (kgem™ %) YRR/ MPa  IRAEE
Resilient 14 0.25 0.25
Block 20 6 0.25
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Fig. 3 Cyclic fluctuation of temperature
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Table 3 Bvalue of case 1 under cyclic temperature
Ry B KA B A 55 5 Uda BAE
T REL RE? RIF4 BIES O EE4 O RES
Case la  1.034 0.616 1.727 1.147 1. 901 1. 266

Case Ibi  1.033 0.593 1.690 1.114 1. 862 1.237
Case lbii  0.879 0.504 1.440 0.942 1.579 1. 046
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HHRHEIBR AR E . FEERE 5 KIGA SR
SR BYILEAL &, A2 1 mm B RO, LEER
HYTFEZ9 4 mm .

F4 Casel ZRBEHBFLESD BELEE

Table 4 Comparison of lateral pressure in case 1

BRGRE  LgiRn B %S5 IRIEHAR B MK

Case la 1. 034 1. 266 22. 40%
Case 1bi 1.033 1.237 19. 75%
Case 1bii 0. 879 1. 046 19. 00%
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Table 5 Comparison of lateral pressure in case la
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Table 6 B value of case 2a under cvelic temperature
B 1AM BAE _ 5 IRTEH B
HE RS RE2 B4 HES RE4 RIES
Case 2a 1.034 0.6l16 1.727 1.147 1. 901 1. 266

Case 2ai  0.687 0.389 1.227 1.828 1.351 0.912

Case 2aii  0.566 0.345 1.033 0.705  1.137  0.776
Case 2aiii_0.437 0.286  0.805 0.563  0.885  0.620
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Fig. 4 Relation between B and ¢ ;
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Table 7 Bvalue of case 2b under cyclic temperature
iRy 91 IRGEA BAH 55 WRAEH BAE
R CBEL BE2 B4 BES O BE4 BES
Case 2bi  0.453 0.263 0.821 0.558 0.909  0.621
Case 2bii  0.255 0.158 0.494 0.336 0.569  0.388
Case 2aii 0.566 0.345 1.033 0.705 1.137 0. 776
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Table 9 B value of case 3b under cyclic temperature

B 91 BAE _ S IREI BAH
g Rl R R4 RES R4 RES
Case 3bi 0.371 0.236 0.538 0.381 0.538  0.381
(D) 43%  20.3% 48.3%  43% 56.9%  53.8%
Case 3bii 0.189 0.0648 0.349 0.202  0.349  0.202
(Jh/NFE) 46.5% 53.7% 45.7% 46.4%  52.2%  46.6%
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Fig. 5 Comparison of different designs
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Fig. 6 Typical distribution of soil pressure of the model
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