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A Study on the Behavior Prediction of Underground Structures by

Back Analysis

Jung-Bum Jang and Moon-Kyum Kim

ABSTRACT The reliable estimation of the system parameters and the accurate prediction of the
system behavior are important to design underground structures safely and economically. Especially,
the elastic modulus and the in-situ stresses are very important parameters in predicting the behavior of
the underground structure. Therefore, the back analysis using the field measurement data is developed
to determine accurately the elastic modulus and the in-situ stresses of the underground structural
system in this study. A back analysis using the combined finite and boundary element is developed. It
can consider the far field boundary condition and is efficient in computation. In this study, a back
analysis is performed to predict behaviors of underground structures for the real construction site. The
comparison between the results of the back analysis with field measurement data and the obtained
material properties from the field test shows good agreement for the real construction site.
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Fig. 1. Flowchart of back analysis
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Fig. 2. Longitudinal cross section of each site

Fig. 3. Lateral cross section of each site

Table 1. Rock depth of each site

Sites a (m) b (m) ¢ (m)
1 6 12 48
2 6 12 54
3 7 16 78
4 12 17 98
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Table 2. Laboratory test results of bed rock

Descriptions Min. value Max. value
Specific gravity 2.58 2.85
Tensile strength (MPa) 5 15
Uni-axial compressive 46 187
strength (MPa)

Poisson's ratio 0.11 0.28
Elastic modulus (MPa) 24,900 106,000
Cohesion (MPa) 10 28
Friction angle (degree) 43.0 59.0
Table 3. In-situ test results

Rock Min. Elastic Mazx. Elastic
Classification Modulus Modulus

asstlicatio (MPa) (MPa)

Soft Rock 310 1,200
Hard Rock 1,140 37,700
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Table 4. Material Properties used in back analysis
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Table 5. Back analysis results of each site

Descriptions Average Value
Unit weight 27.2 kN/m®
Poisson's ratio 0.20
Cohesion 18.6 MPa
Friction angle 51.0°
Tensile strength 9.8 MPa
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Fig. 6. Back analysis results of Elastic modulus
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Fig. 7. Back analysis results of coefficient of lateral
earth pressure
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measurement results after upper half excavation
L2 retieel, I : 7)=te)

00000
vvvvv

i 10000 <
- -
ul‘?’ 1000 Xt O

£
=3

100

aite 1]aite 2|site 3jsim 4 P2 [BUSRAS AR IEe

(352) | (HED| (M2 2| @ien
LU ETE SynKAEYA  |[AusmA

Fig. 9. Comparison of back analysis results and field
test results
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Fig. 10. Comparison of back analysis results and field
measurement results after lower half ex-
cavation
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