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Application of New Back Analysis Method for Landslide around Portal

Hong-Gyu Lee

ABSTRACT The author conducted new back analysis method using monitoring data to a landslide which
occurred around portal. In this case, because the tunnel being located under the sliding plane of the
landslide, calculated value from the ordinary back analysis in which considered only stress release by the
tunnel excavation didn't fit the measured value. Then, in the new method, a body force as the movement of
the landslide mass was added to the ordinary back analysis and good results were obtained. Furthermore,
the author carried out stability analysis of the landslide with the data of the back analysis and examined
the loosened area and decreasing of the sliding plane strength due to the tunnel excavation.
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Fig. 1. Classification of the ground
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Fig. 2. Deformation modes of cut slopes
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Fig. 3. Model which shows behavior of discontinuous
rock in continuum mechanics
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Fig. 4. Finite element mesh for analysis with geo-
logical condition
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Fig. 5. Monitoring results by borehole inclinometers
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Fig. 6. Comparison between back-analyzed results
and monitoring results (CASE 1)

maximum displacement : 5.19cm

displ. scale 20cm —

Fig. 7. Displacement distribution by back analysis
(CASE 1)

Table 1. Back-analyzed results (CASE 1)

o /E 0.181x107
v/E 0.441x107
1, /E -0.129x 10
E 45373 kgf/em®
O, 82.0 kgf/cm®
o, -10.0 kgf/cm®
Yo -58.5 kgf/cem®
minimum error
function 0.276x 10"
8
N
5=Z(u f-ul"y?
i=1

¢

u : calculated displacements
u;” : measured displacements
N : total number of measurement points
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Fig. 9. Displacement distribution by back analysis
(CASE 2)
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Table 2. Back-analyzed results (CASE 2)

o, /E -0.250x 10*
y/E 0.582x 10"
1, /E -0.880x 10°

apparent body force

of sliding block 0.167x10° gf/ cm’®

Y
E 3437 kgf/cm®
o, -8.6 kgf/cem®
o, -10.0 kgf/cm®
Yoy -3.02 kgf/cm®
minimum
error function 0.505x 10°
)

N
5:2(11 f—u :")2

i=1
c

u; : calculated displacements
u;™ : measured displacements
N : total number of measurement points
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Fig. 10. Maximum shear strain distrbution evaluated
by back analysis (CASE 2)
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Fig. 13. Range of c=0 which satisfies F,=0.95
(When, for the heavily loosened area : c=0,
$=27.5°, for the lightly loosened area : c=2 tf/
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Fig. 14. Range of c=0 which satisfies F=0.95
(When, for the heavily loosened area : ¢=0.6
tf/m?, ¢=20.6°, for the lightly loosened area :
c=2 tf/m?, $=27.5%)
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Table A.1. Effect of grain shape and grading on the
peak friction angle of sand (after Terzaghi
and Peck, 1967).”

Rounded, Angular,
uniform well graded
Loose 27.5° 33.0°
Dense 34.0° 45.0°

Table A.2. Reduction ratio of ¢ in loosened area.

o 10° 15° 20° 25° 30°

0.30 0.31 0.32 0.33 0.34 0.35
0.40 0.42 0.43 0.44 0.45 0.46




