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Abstract

Reinforced earth retaining walls have been widely used in recent years, as they are superior from the
landscape perspective than normal concrete retaining walls. However, as reinforced earth retaining
walls are made of various materials depending on site, existing design methods cannot secure stability,
and a variety of problems have occurred. Studies on the design and stability analysis methods, which
are different from existing methods, have been conducted to address these problems. This study
conducted a stability investigation using numerical analysis, and blocks of reinforced earth retaining
walls were individually applied, which is different from pre-existing numerical analyses. To verify the
input values of the numerical analysis when applying individual blocks, real-scale experiments of the
friction characteristics between the blocks and the connection properties between the blocks and
stiffener were conducted. The applicability of the block conditions, which were the same as those of
real sites, was verified through numerical analysis, and will be used for the stability review and design
of various combinations of blocks and stiffeners.
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(a) View map of reinforced earth retaining wall (b) Drawing of blocks

Fig. 1. Block characteristics.
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(a) Front test view of friction characteristics (b) Test completion (failure)
between the blocks

Fig. 2. Test of block-block friction characteristics.
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Table 1. Test of block-block friction characteristics

Test inspection item

Test count - - - - - -
Vertical load (kN) Maximum horizontal load (kN) Maximum horizontal displacement (mm)
1 15.99 8.77 17.27
2 24.50 21.08 26.98
3 49.00 26.76 23.90
4 73.50 47.35 20.76
5 98.00 58.72 24.80
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Fig. 3. Test of block-block friction characteristics.

(a) Front test view of cormectlon strength
between the block and stiffener

(b) Test comple‘uon (breakmg)

Fig. 4. Connection strength test between the block and stiffener.



Table 2. Connection strength test between the block and stiffener

mﬁ

Test inspection item
Test count - - - - - -
Vertical load (kN) Maximum horizontal load (kN) Maximum horizontal displacement (mm)
1 12.25 3.96 87.44
2 24.50 9.29 62.59
3 36.75 12.55 84.58
4 49.00 17.57 89.57
5 61.30 20.45 87.48
25 ]
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Fig. 5. Connection strength test between the block and stiffener.
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(a) Individual block retaining wall modeling (b) Single retaining wall modeling

Fig. 6. Reinforced earth retaining wall modeling for numerical analysis.
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(c) 6 mindividual block retaining wall (d) 6 msingle retaining wall

Fig. 7. Numerical analysis results (effective stress).
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Fig. 7. Continued.
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Fig. 8. Numerical analysis results (effective stress of 8 mindividual block retaining wall).
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Fig. 9. Numerical analysis results (strain).

(f) 8 msingle retaining wall
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