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O ABSTRACT 0O

Supporting tunnel face by Fiber glass pipes technology is an effective method to

maintain the stability of tunnel face, thus reducing surface settlements, face deformation
and maintaining the safety of the workers and the mechanisms used in tunneling.
This paper presents the results of finite-difference numerical analyses (FLAC3D program)
on the behavior of a shallow tunnel face reinforced by longitudinal fiber glass pipes. A 3D
numerical model has been calibrated and used to demonstrate the effectiveness of this
technique, and perform a parametric study to determine the critical reinforcements
parameters (the density (number of pipes)(A) and length (L)). The results indicate that the
face reinforcement technique using longitudinal fiber glass pipes can significantly reduce
the movements (face displacement and surface settlements), and thus improving the face
stability. These movements decrease by increasing the length of the pipes and increasing
the density of the pipes until reaching the critical density, and when we reach the critical
length, the pipes must be renewed to maintain the stability of the tunneling process.

Keywords: Tunneling, Face stability, Finite-difference analysis, Face reinforcement,
Fiberglass pipes.
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Parameter Value
Young's modulus, E (Kpa) 43130
Poisson's ratio, v 0.33
Cohesion ,C (Kpa) 12
Friction angle, ¢ (°) 36
Dilation angle,(°) 6
Unit weight, y (kn/m3) 21

) Gagal) b Sainal) Aigind) 8)dal el :(2) Jsial

Parameter Value
Unit weight, y (kn/m3) 25
Thickness, t (m) 0.3
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