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ARTIT UDOMCHALI : PHYSICAL MODEL TESTS ON MECHANICALLY
STABILIZED EARTH WALLS WITH GEOCOMPOSITE DRANAGE
UNDER SEEPAGE CONDITION. THESIS ADVISOR : PROF. SUKSUN

HORPIBULSUK, Ph.D., 93 PP.

MECHANICAL STABILIZED EARTHWALL/GEOCOMPOSITE/DRAINAGE

SYSTEM/PHYSICAL MODEL TEST

A failure of Mechanically Stabilized Earth (MSE) wall is caused by seepage
flow, resulting in a reduction in shear strength of backfill and internal and external
stability of MSE wall. Mechanical (settlement and lateral movement) and flow
(phreatic line and volumetric water content) behaviors of backfill in both
unreinforced and reinforced zones of three physical MSE wall models (with and
without geocomposite drainage) are investigated and presented in this thesis. The
measured test data are compared with Finite Element (FE) analysis data using
PLAXIS 2D (Plaxflow) with 15 triangular nodes. The FE analysis and measured
results are in good agreement for the MSE wall models both with and without
geocomposite drainage. The mechanical behavior is mainly dependent upon water
level, elastic modulus of backfill, ratio of permeability of geocomposite drainage in x
direction (ks) to permeability of backfill (ksi) and ratio of permeability of
geocomposite drainage in y direction (k) to permeability of backfill (ksi). The effect
of ku/ksoit On the maximum settlement in unreinforced zone and the wall lateral
movement is classified into three zones. For ky/ksii > 0.08, the maximum settlement
and lateral movement are insignificantly changed, even with the increase in ky/Ksoii Up

to 10000. The maximum settlement and lateral movement increase significantly when



8x10™ < kkssii < 0.08 and level off when kyksi < 8x10™ The same is not
encountered for the maximum settlement in reinforced zone when Kky/ksi < 0.08
because the phreatic line in the unreinforced zone increases while the phreatic line
in the reinforced zone decreases as ky/ksii decreases. The effectiveness of
geocomposite drainage in term of mechanical and seepage flow perspectives is
controlled by Ky/Ksoit and Ky/Ksoil; i.€., Kx/Ksoit and ky/Ksoit values of greater than 0.08 and

10, respectively are recommended.
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