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BEHAVIOR AND SIMULATION OF SANDY GROUND TUNNEL
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By Toshihisa ADACHI, Takeshi TAMURA, Atsushi YASHIMA and Hiroshi UENO

To obtain basic data served to the field measurements and the design methods of san-

dy ground tunnels, a series of laboratory model tests and two different types of finite

element analyses were performed. In the case of shallow overburden, large displacement

took place even at the ground surface, while the larger displacement zone reduced its

size when the overburden became deeper. The use of joint elements in the analyses was

found to be more effective than of usual elasto-plastic elements to describe the discon-

tinuous movements occured in sandy ground due to tunneling.
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Fig.4 Experimental results of vertical displacement
distributions, equi-displacement contour lines and
displacement vectors, (a) overburden H=1 D,,
(b) H=2D,, (¢c) H=3D,, (d) H=4D,.
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Fig.5 Experirlntal results of equi-displacement contour

lines of §=2.5 mm,
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Table 1 Material parameters used in analyses.
Aluminum
Unit Weight
Y (gf/cm3) 2.18
Young's Modulus 2
E (gf/cmz) 500+10%ay,
Poisson Ratio 1/3
v
Cohesive Strength 0
¢ (gf/cm?)
Internal Friction 30
Angle ¢ (0O)
Coefficient of
Earth Pressure 0.5
at Rest Ky
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Fig.7 Analytical results of vertical displacement

distributions, equi-displacement contour lines and
displacement vectors by elasto-plastic analyses,
(a) ‘overburden H=1D,, (b) H=4D,.
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