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Umbrella Arch Selection Chart (Oke, Vlachopoulos, and Marinos 2013)

Note: TBC & can be fownd from the Twrweel Behaviow Chart (Marinos, 20013)
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TUNNEL BEHAVIOUR TYPES
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TUNNEL BEHAVIOUR CHART (TBC) FOR ROCK MASSES (V. Marinos)*
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OVERBURDEN (H) LIMIT: ~70 m

Tunnel rock mass behaviour types (St, Wg, Sh, Sq, Rv, Ch) as defined in figure 3
The engineering geological behaviour may be also controlied by two or three different mechanisms (e.g. Sh-Ch)
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Strata Unit Modulus of Cohesion Poisson Angle
weight elasticity (kN/m?) ratio of
(kN/m®)  (kN/m?) friction
Filling 18 S000 1 0.4 10
Sand 17 15.000 1 0.35 25
Siilaymaniye 189 38,000 20 0.33 14
formation
Trakya 25 60,000 80 0.2 25
formation
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Contour Of Z-Displacement

Plane: active on front
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Zone
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Contour Of Z-Displacement
Plane: active on front
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Pile Displacement
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Pile y-component force
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Pile z-component moment
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Contour Of Z-Displacement
Plane: active on front
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Pile Displacement
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Abstract

Despite the development of the excavation methods for tunneling and
support systems, Now a days, Finding an appropriate method for
stabilization of the underground excavations is still a challenge. Utilization
of pre-support systems are effective methods for ground improvement before
the excavation process starts. Understanding the mechanism of the
mentioned systems requires modeling and analysis. The function of the
Umbrella Arch system, Utilized in Tehran-Shomal highway tunnel, Had
been numerically modeled and analysed in this study. Geological studies in
this area showed that some extents of the profile have high potentials of
collapse and therefore the common support systems can not satisfy the safety
goals. As a result, the umbrella arch pre-support system which is proper for
this sort of conditions, had been numerically modeled in FLAC?®P. In
addition, the effect of geometrical parameters such as installation angle of
the pipes, spacing of the pipes and injection radius had been analysed beside
the analysis of the umbrella arch system function. Analyses are based on
crown displacement. Results indicates that increase in pipe installation angle
and decrease in pipe spacing have positive effects on tunnel stability and
utilization of the umbrella arch system, reduces the crown displacement by
60 percent.

As another result, the proposed spilling method of the consultant engineers,
which is a sub-category of the umbrella arch system, performed well in the
analysis and the utilization of this system has less difficulties.

Keywords: umbrella arch methods, numerical modeling, Spilling method,
Forepoling method.
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