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Abstract The mechanically stabilized earth wall abutment is an earth structure using a mechanically stabilized earth
wall and it uses in-extensional steel reinforcements having excellent friction performance. In order to analyze the
pullout behavior of in-extensional steel reinforcements usually applied on the mechanically stabilized earth wall
abutment, effects of stiffness and particle-size distributions of backfills and also horizontal spacings were considered
in this study. As a result of parametric analyses, the highest pulling force acted on the uppermost reinforcement, and
the stiffness and the particle-size distributions of the backfill significantly affected the pulling resistance of the
reinforced soils. The internal friction angle of backfills should be at least 25 degrees, the coefficient uniformity factor
should be at least 4, and the horizontal spacing of the uppermost steel reinforcement should be less than 25cm.
Therefore, in order to secure the pullout resistance of the reinforced soil, it is necessary a properly spacing of
reinforcement and more strict quality control for the backfill.

Keywords : Mechanically stabilized earth wall abutment, Pullout behavior, In-extensional steel reinforcements,
Backfills, Pullout safety factor
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Fig. 1. Shematic of MSEW abutment [4]
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load of super-structure [10]
(a) Vertical earth pressure

Fig. 2. Stress distribution of reinforced soil caused by
(b) Horizontal earth pressure
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Table 1. Parametric Analysis Plan

Internal Friction

)

uniformity
coefficient (Cu)

Horizontal Spacings
(m)

20, 25, 30 2,4,6,8 0.25, 0.50, 0.75
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Fig. 4. Cross Sectional View of MSEW abutment
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Table 2. The input data for design of soils on the MSE

wall
Classification v, (kN/m*) | ¢ (deg) | ¢ (kPa)
Foundation soil 19.0 30.0 0.0
Reinforced soil 19.0 varable 0.0
Retained soil 19.0 30.0 0.0
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Table 3. Load condition applied to stability evaluation Qs Aol Aol).
of true MSEW abutment
Load Load Load |Line Load Ii(e’::acz Table 5. Long-term allowable tensile force of the
Case Type (kN) (kN/m) (kP:)r ribbed metal strip
Horizontal load | DL+LL 806 64.76 A
orizont: oa + Fy ES . . b Sh RC T;i
DL 3500 | 28112 (MPa) (mm?) | (™ | (m) (kN/m)
Vertical load 192.77
LL 1300 104.42 450 0.55 3984 0.10 | 0.75 | 0.13 131.5
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Table 4. Minimum factor of safety on MSE wall

Division Static Seismic
Sliding (FS,) 15 11
External | Overtuming (FS,,) 1.5 1.1
stability | pcentricity (e/L) 0.167 0.250
Bearing capacity (FS,K,) 2.5 2.5
Intemal | Pullout (F5,) 1.5 L1
stability | Overall (FS,,...) 1.0 1.0
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Horizontal Spacing of Metal Strip, S;,

Fig. 8. Pullout Safety Factors by variation of reinforcement
spacing
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