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ABSTRACT

Unlike the horizontal strut, the corner strut causes bending behavior by the installation angle when soil pressure occurs,
so there is a limit to its application as a elasto plastic method that requires only the axial stiffness of struts. Therefore,
this study attempted to approach a method of modifying axial stiffness data to present an analysis method for corner struts
in elasto plastic method, and linear elasticity analysis was used for this. And, through Linear elasticity analysis, axial stiffness
data for corner struts installed at the actual site were calculated. The behavior of the retainingwall was confirmed by applying
the calculated axial stiffness data of corner struts to elasto plastic method, and its applicability was evaluated by comparing
it with the measurement results and the finite element analysis results. As a result of the study, when the axial stiffness
data of the corner struts was applied using Linear elasticity analysis(Case 1, Case 3), the axial stiffness data decreased to
9% to 17% compared to the general method of applying the axial stiffness of the struts(Case 2, Case 4), and the displacement
of the retainingwall increased to 25.33% to 64.42%. Comparing this result with the measurement results, when Linear elasticity
analysis was used(Case 1, Case 3), the behavior of the retainingwall during the elasto plastic method was better shown.
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Fig. 1. Geological distribution of field



Table 1, Ground condition of field

Ground composition Depth(m) Thickness(m) SPT, N—value
Gravelly and silty sand 50 50 4/30~12/30
Clayey silt(SPT N¢8) 75~12.0 25~70 3/30~7/30
Clayey silt(SPT N=8) 17.0~185 5.0~95 8/30~17/30
Gravelly sand 19.6~20.5 1.0~35 14/30~26/30
Weathered soil 23.0~285 25~90 19/30~50/13
Weathered rock 285~315 30 = 50/9~50/3
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Fig. 2. Floor plan and cross—sectional plan of retaining wall
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Table 2. Input data of elasto plastic method and finite
element method

Elasto Finite
Ground composition plastic | element
method | method
Unit weight(~) O O
Friction angle(¢) O O
Cohesion(c) O O
Elastic modulus(£,) x O
Poisson's ratio(u) X O
Coefficient of horizontal subgrade reaction(k,)| O X
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Table 3. Input data of initial ground materials

Ground composition Unit weight Frictiqn nang\e Cohesion Elastic modulus Poisson's ratio
(v, kN/m*) (¢, ") (c, kPa) (E,, MPa) (1)
Gravelly and silty sand 17.0 250 0.0 10,0 0.32
Clayey silt 16.0 17.0 30.0 8.0 0.35
Gravelly sand 18.0 28.0 0.0 20.0 0.30
Weathered soil 19.0 30.0 15.0 50.0 0.30
Weathered rock 20.0 32.0 30.0 150.0 0.30

Table 4. Modified elastic modulus of clayey silt layer

Divisi Initial elastic modulus Modified elastic modulus
ivision
' (E;'(E'zal)v A/PCL) (E:s‘(modtfwd)v A/PCL)
Clayey silt(N(8) 8.0 20
ML—1
Clayey silt(N=8) 8.0 15.0
Clayey silt(N(8) 8.0 25
ML—2
Clayey silt(N=8) 8.0 13.0

Table 5. Estimate method of coefficient of horizontal subgrade reaction

Proposer Equation Proposer Equation
N_ E,
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1
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Table 6. Calculation result of coefficient of horizontal subgrade reaction

Modified elastic Coefficient of horizontal subgrade reaction(k,, kN/m®)
Division SPT, N modulus Yokoyama Hukuoka Bowles Chen Vesic
(B, modifica). MPa) (1962) (1966) (1988) (1978) (1961)
| ilt
¢ a“yié)s' 6 20 12,000 14.302 2300 5,818 1707
M it
ayey si
(N>8) 10 15.0 20,000 17,599 17,250 43,636 15,141
C'a&é)s'“ 6 25 12,000 14,302 2875 7.273 2271
M2 cl it
ayey si
(N>8) 10 13.0 20,000 17,599 14,950 37,818 3,545
Table 7. Input data of coefficient of horizontal subgrade reaction
Division Coefficient of horizontal subgrade reaction(k;,, EN/m?)
Gravelly and silty sand 16,000
o HNGG) ML—1 2,041
ayey si
yes ML—2 2573
ML—1 16,533
Clayey silt(N=8)
ML—2 14.248
Gravelly sand 23,000
Weathered soil 29,000
Weathered rock 60,000
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Fig. 4. Linear elasticity analysis modeling
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Table 8, Calculation of axial Stiffness data of corner strut
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(Oytpar, ™M) (Byyus, kN) (‘Psﬁ'ut(mudzfzcd)v kN) [ kN/m)
ML~1 0.0553 3.476 2.458 44,448
ML—2 0.0197 4187 2.961 150,305

Table 9. Case of elasto plastic method analysis

Stiffness data of
Measurement location Case corner strut Note
(Kypyuss KN/m)
ML Case 1 44,448 Using linear elasticity analysis
Case 2 485,376 Common application method
ML—2 Case 3 150,305 Using linear elasticity analysis
Case 4 878,300 Common application method
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Fig. 7. Displacement of retainingwall of elasto plastic method according to strut stiffness
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