Journal of the Korea Academia-Industrial
cooperation Society
Vol. 19, No. 12 pp. 294-302, 2018

https://doi.org/10.5762/KAIS.2018.19.12.294
ISSN 1975-4701 / eISSN 2288-4688

AtE O] SE-HPE #&ol diet H4H v

Meristm ZEAEZTER,

Comparison of Two Methods for Analyzing Stress-Strain Behavior of
Soil Beam

Seung-Hyun Lee', Jin-Tae Han™
'Division of Architecture, Architectural Engineering and Civil Engineering, Sunmoon University, Asan, Korea
’Korea Institute of Construction Technology

2 o VEHEE W AW SANYE AT BAS 9 N FRatAnE Yo 45 vl
nglth FRLAANE Bol e FHse M) @ sk Dol Avke] FuZo) dslel B wel
egtort fdel 57k 27l met Ulgel Abhe FehE noleh Sl o £HgE S FHake] 7hsgo

sto] Qe SR vas) ¥ 1 Ihel LAE AT FHLAANE Fol A QS| e Sjsiol olgt Av
VFEAGR] 6% AT A gk el &)@ Avigkel 37% Gk e LAE TelT FRLLANS ol Qe
VI g AN Ba Qe AN 61% AW AF A g AN B Qe Avhgke] 83% Ak A
Vol sl A4S e T % we] Zolo] mheh A0l FEPIE HATE FRLiaAN I A1 S
de fHass FANE asol B ol REE welid aiule] 479 7hesgel dste] e it A4 g e
Avraol Ag3he AFEge A7) ke @S gtk Awnsl S 2] A=EeIFE vwe ¥ o 37
247 THE Aol B FRaLNS Bal Qe g el o ol 35% Fom e7hel 8hE AL Avu
of UE feasaae Bl Qe g sl e grel 57% Sk

Abstract To analyze the behavior of a soil beam under pore water pressure, the results of analytical solutions and
finite element analysis (FEM) were compared quantitatively. In contrast to the results of the analytical solution, the
horizontal stress obtained from the FEM did not show a symmetrical distribution. On the other hand, the horizontal
stress became closer to symmetrical distribution as the number of elements of the soil beam were increased. A
comparison of the horizontal stresses from the analytic solution with those obtained from Gaussian points of FEM
showed that the magnitude of the tensile stress from the FEM using 3 elements was 6% of the maximum value of
the analytical solution and the compressive stress from the FEM using the same elements was 37% of the maximum
value of the analytical solution. The magnitude of the tensile stress from the FEM using 6 elements was 61% of the
maximum value of the analytical solution and the magnitude of the compressive stress from the FEM using the
elements was 83% of the maximum value of the analytical solution. Vertical stresses, which were obtained from the
analytical solution, showed a continuous distribution with the depth of the soil beam, whereas the vertical stresses
from the FEM showed a discrete distribution corresponding to each element. The results also showed that the average
value of the vertical stresses of each element was close to that of the pore water pressure. A comparison of the
vertical displacements computed at the near vertical center line of the soil beam from the FEM with those of the
analytical solution showed that the magnitude of the vertical displacement from FEM using 3 elements was 35% of
the value of the analytical solution and the magnitude of the vertical displacement from FEM using 6 elements was
57% of the value of the analytical solution.
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Fig. 1. Soil beam under pore water pressure
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Fig. 2. Natural coordinates and Gauss points
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