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A Study on Behavior of the Earth Retaining Structure by Field
Measurement and Numerical Analysis
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ABSTRACT KEYWORDS

In this study, it is compared various coefficients of subgrade reaction for application of field measurement
numerical analysis based on measured data by using various theories and empirical numerical analysis
formula. The ratio of the maximum and minimum value is 6.80 at the top of wall but empirical formula
it is 1.06 at the maximum displacement point depends on change of calculated coefficient maximum

of subgrade reaction. The data of displacement were generally similar considering an displacement

increment of a coefficient of subgrade reaction. And the results of comparison of the
displacement at the maximum displacement point by numerical analysis and measured

data show similar displacement shape.
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Fig. 1. Plan view of measurement point
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Fig. 3. Underground horizontal displacement
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Fig. 7. Change of groundwater of strut according to depth of
level according to excavation excavation
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Table 1. Modify standard penetration value

. Measured standard Modified standard
Division . .
penetration value penetration value
Soil 5 6
Decomposed soil 27 25
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Table 2. Relationships of N values and Kn By Yokoyama

Division Earth pressure at rest Horizontal subgrade reaction modulus
Kh=C
clay Earth pressure at rest to 0.8 to 0.85 Kh : horizontal subgrade reaction modulus(kgf/cm3)
C : soil cohesion(kgf/cm2)
Kh= N/16
f h K0=1-sin¢
sandy soil sum of earth pressure at rest(K0=1-sin¢) Kh : horizontal subgrade reaction modulus(kgf/cm3)
and water pressure : :
N : N value in Front of the excavation face

(@) QrEATHN AL
YREATHHI N R 4] Table 3] Ahe 57} 2ol e,

Table 3. N values and coefficient of subgrade reaction in sandy soil and clay

sandy soil clay
N value K value(kef/ cr) N value K value(kef/ cm)
N<10 01~05 N<2 01~05
10 <N<20 05~15 2 {N<5 05~1.0
20 (N<30 1.5~25 5 <N<10 1.0~20
30 (N<40 25~3.0 10 <N<15 2.0~3.0
40 (N<50 3.0~35 15 <N<30 3.0~4.0
50 <N<100 35~5.0 30 (N<50 40~5.0
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Table 4. Coefficient of subgrade reaction(Ky) calculation

Division Coefficient of subgrade reaction(KN/m3)

layer modified N | Fukuoka | Terzaghi | Yokoyama Japanese Society of Soil Mechanics | Estimatedto C, ¢

clay 6 15,000 2,300 3,750 3,000 28,000
sandy soil 25 25,000 20,000 15,620 20,000 42,000
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Table 5. Result of wall displacement analysis

Displacement (mm)
Theory - - - - - - -
Walls Top displacement Size ratio Maximum displacement Size ratio
Hukuohkka 17.43 3.40 114.87 1.01
Terzaghi 34.82 6.80 120.56 1.06
Yokoyama 27.00 5.30 118.06 1.04
Japan Soil 28.68 5.60 116.85 1.03
Engineering
Estimation(c, (1)) 5.09 1.00 113.92 1.00
measurement 34.46 6.77 11212 0.99
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