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ABSTRACT

One of the main goals in urban tunnel construction is to minimize and
control ground settlement. The aim of the present study is to investigate the
effect of leading beams on reducing ground settlement in shallow urban

tunnels. This study was conducted by numerical modeling of the Ostad
Moein Tehran Tunnel Project and using the Austrian tunneling method with
Plaxis3D software. In this project, a leading beam pre-retaining guard
structure was used to control the tunnel crown settlement. The performance
of leading beams in controlling ground settlement as well as the amount of
bending moment, axial forces, and shear forces of the leading beam were
investigated in 12 numerical models constructed. Changing the dimensions
of leading beams, changing the compressive strength of the concrete of
leading beams, changing the tunnel overburden, and the length of the tunnel
were investigated. The results of the present study showed that the presence
of leading beams will result in a 21 percent reduction in ground settlement,

and also by obtaining the optimal parameters of compressive strength,

leading beam dimensions, overburden, and tunnel length, the effect of
leading beams will be greater and ground settlement will be less. Finally,

an approximate (manual) method for leading beam design is presented.
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Total displacements u, (scaled up 50.0 times)
Maximum value = -0.4255*10-3 m Total displacements u, (scaled up 50.0 times)
Minimum value = -0.0502 m Maximum value = -0.4290*103 m

Minimum value = -0.045 m

Total displacements u, (scaled up 50.0 times) Total displacements u, (scaled up 50.0 times)
Maximum value = -0.4184*10-3 m

Maximum value = -0.4224*10-3 m

= -0.0431
Minimum value = " Minimum value =-0.0392m
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Total displacements u, (scaled up 50.0 times) Total displacements u, (scaled up 50.0 times)

= 042044103
Maximum value = -0.4290*10-3 m Maximum value = -0.422410-3 m

inimum value = -0.0426 m
Minimum value = -0.045 m Minimum value

Total displacements u, (scaled up 50.0 times)
Maximum value = -0.4184*10-3 m

Minimum value =-0.0389 m
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Total displacements u, (scaled up 50.0 times)

Maximum value = -0.4438*10-3 m

Total displacements u, (scaled up 50.0 times)

Minimum value = -0.05086 m Maximum value = -0.4280*10-3 m

Minimum value = -0.045m

Total displacements u, (scaled up 50.0 times)
Maximum value = -0.4119*10-3 m

Minimum value = -0.0401 m
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Total displacements u, (scaled up 100 times) Total displacements u, (scaled up 50.0 times)
Maximum value = -0.2202*10-3 m Maximum value = -0.2799*10-3 m
Minimum value = -0.03587 m Minimum value = -0.04056 m

Total displacements u, (scaled up 50.0 times)

Total displacements u, (scaled up 50.0 times)

M lue = -0.4290*10-3
aximum value m Maximum value = -0.6111*10-3 m

Minimum value = -0.045 m i
Minimum value = -0.05650 m
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Bending moments M2 (scaled up 2.00*10 times)

Total displacements u, (scaled up 50.0 times)

Maximum value = -3 21810-3 m Maximum value = 575.3 kN m

Minimum value = -0.042 m Minimum value = -688.3 kN m
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Bending moments M, (scaled up 5.00+10 - times)

Maximum value = 573.3 kN m
Minimum value = -603.0 kN m
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