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1. Tunnel Boring Machine
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4. Soil Arching

2. Dutch Center Onderground Bowe (COB)
3. Limiting Equilibrium
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5. Null Model
#. Element Structural shell
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1. Introduction

Abuzar water transitional tunnel project has been performed to collect surface waters and floods, and to
reduce the pollutions in Tehran city environment. The mechanized excavation of this tunnel was carried out by
a double shield TBM machine in two cases of open and closed excavation mode. Closed excavation of the tunnel
has been performed by earth pressure balance (EPB) machine. The face stability of the tunnel was very
important for the distance of 1500 m from the tunnel entrance that excavated by closed mode. Overburden has
different thickness along the Abuzar water transitional tunnel. For this reason, tunnel face support pressure
has been estimated for four different sections having overburden thickness to diameter ratio of 1.10, 1.33, 1.56
and 1.7 respectively by different empirical and analytical methods. Various methods of estimating face support
pressure have been presented. The more applicable methods that incorporate important parameters are
empirical methods of Terzaghi (1943) and Dutch Center Onderground Bowe (Grasso, 2008), and analytical
method of Broere (2001). The effect of assessed face support pressure using different empirical and analytical
methods, and the practical measured support pressure on the values of face displacements of the tunnel have
been investigated by numerical modeling using FLAC3d software in four different sections of the tunnel.

2. Methodology

First, tunnel face support pressure have been assessed using different empirical and analytical methods in
different sections of tunnel having different overburden thickness to show the effect of overburden thickness
on the face support pressure. Then, face displacements of the tunnel have been assessed by numerical modeling
in different sections having different overburden thickness by applying different methods of face support
pressure estimations.

3. Results and discussion

Estimated tunnel face support pressure using each of empirical and analytical methods have no significant
variations with an increase of the overburden thickness (Fig. 1). As the results showed that the estimated face
support pressure has not been increased with increasing the depth that is because of presence of arc pressure
in the proposed methods. Applying analytical wage multilayer's method of Broere causes lower value of
displacement in the tunnel face in comparison with the other methods. The results show that values of
displacements from the tunnel face modeling using FLAC3d software have considerably greater value for ratio
of overburden to diameter of tunnel of greater than 1.56 in comparison with ratio of overburden to diameter
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of smaller than 1.33 (Fig. 2). The empirical and analytical methods cannot estimate acceptable value of face
support pressure of tunnel with an increase of the overburden thickness for a tunnel excavated by earth
pressure balance (EPB). The results of this research shows that the face support pressure of about 90% of in-
situ horizontal stress is an acceptable pressure for the tunnel face support excavated by EPB.
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Fig. 1. Face support pressure using each of empirical, analytical and operational methods for ratio of overburden thickness
to tunnel diameter of 1.10, 1.33, 1.56 and 1.70 in different sections of 500, 750, 950, and 1200 m from entrance of Abuzar
water transitional tunnel respectively
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Fig. 2. The obtained displacement at the center of tunnel using five different methods of applying face support pressure for
ratio of overburden thickness to tunnel diameter of 0.78, 1.10, 1.33, 1.56 and 1.70 in different sections of 300, 500, 750,
950, and 1200 m from entrance of Abuzar water transitional tunnel respectively.

4., Conclusions

Estimated tunnel face support pressure using each of empirical and analytical methods does not have
significant variations with an increase of the overburden thickness. The empirical and analytical methods
cannot estimate acceptable value of face support pressure of tunnel with an increase of overburden to diameter
ratio of greater than 1.33 for a tunnel excavated by earth pressure balance (EPB).
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