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Tunnel Summary

Structural height In constructing urban underground structures, tunnels passing through
Width of structure subsurface structures is inevitable. Before drilling, the prediction, and
Allowable settlement control of deformations, especially surface land meetings, should always be
Underground space considered. According to the analysis, in the buildings with the width of 10
Instrumentation meters and the number of floors 4 (height of 12 meters), the permissible area

of construction of the adjacent structure is about 1.65 meters. With
increasing the number of floors to 8 and 12, this distance reaches to about 4.5 and 9 meters in which, compared to the
4-story building, show an increase of 2.72 and 5.45 times, respectively. By increasing the number of floors to 12, the
permissible range of construction for the widths of 20 and 30 meters increases to 1.5 and 2.7 times, compared to the
building with the width of 10 meters, respectively. The obtained results can be used for similar areas in terms of the
characteristics of the construction site and the specifications of the tunnel. In this paper, the effect of tunnel excavation
on the settlement of buildings adjacent to the tunnel with a particular attitude on the height and width of the structure
has been investigated. In this regard, Isfahan metro tunnel is considered as a case, and FLAC2D software is used for
modeling in this case. Moreover, in this paper, the range of Azadi Square station to Sheikh Kolayni station and the
information of buildings in the area are considered, and the effect of width and height of structures around the tunnel
on the amount of ground surface settlement due to tunnel excavation is investigated. To determine the geotechnical
characteristics of the study area, geotechnical studies have been carried out in three regions, and the results have been
evaluated using the adjacent structure meeting instrument within 90 days.

Introduction

In recent years, tunnel excavation and construction have been recognized as one of the most important issues to reduce
traffic congestion in urban areas (Yu et al., 2019). However, tunnel construction may cause ground movement, which
can have a negative impact on the adjacent ground and underground structures and cause the destruction of
surrounding structures (Li et al., 2020).

According to the seventh topic of national building regulations, the permissible settlement in the use of strip
foundations for sandy and granular soils is equal to 25 mm. To determine the allowable scope of construction of the
structure, the appropriate distance for the meeting of the structure should be determined equal to 25 mm in different
conditions of the width and height of the structure. Construction of buildings around the tunnel is inevitable. On the
other hand, a safe distance for constructing structures around tunnels has not been provided in specific research.
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Therefore, in this study, an attempt has been made to determine the minimum distance required to construct structures
around the tunnel. Therefore, the purpose of this paper is to present a standard curve for the proper distance of
construction of the adjacent tunnel structure based on the width and height of the structure. Accordingly, the effect of
width and height of the structure on the interaction between structure and soil for the Isfahan metro tunnel has been
investigated. Moreover, the effect of the construction of adjacent tunnel structures on the tunnel response has been
examined. As a result, the appropriate construction distance for different dimensions of the structure has been
determined.

Methodology and Approaches

Isfahan urban light train system consists of five lines based on the studies. In the first stage, the north-south line starts
from Kaveh passenger terminal and ends at Soffeh passenger terminal. This line is 12.5 km, in which about 12 km is in
underground, and a total of 15 stations have been constructed. Isfahan metro tunnel comprises of two arcs, and the
tunnel diameter in the middle part is 7 meters.

Isfahan metro tunnel has been implemented by TBM method, thus, the boundary conditions on each side along 33
meters (about 10 times the diameter of the tunnel) are considered in the modeling study, and the calibrated tunnel
maintenance system is also considered. The number of zones used in the modeling is 2400. According to the field
studies, the distance between the nearest building on the right and left sides of the tunnel center is 5 and 2.5 meters,
respectively. According to the actual conditions of the case study, the hardness of foundations has been inserted into
the analysis as a band. These foundations have the width of 120 cm and are located at distances of 5 meters apart.

Results and Conclusions
The results of this investigation are briefly given in the following:

1. Due to the excavation of tunnels, the maximum settling at the top of the western and eastern tunnels and the
ground level is equal to 20 mm.

2. The maximum settling in the original ground mode, foundation, and structure are 16.5, 16.2, and 20 mm,
respectively. Therefore, applying the load of the structure causes the most significant difference in settling
compared to the pristine ground state that is equal to 3.8 mm.

3. According to the results and the seventh topic of the national building regulations, the permissible area of
construction in different modes of width and height of the structure is presented in Table 1.

Table 1. Allowable area of construction of structures from the central axis of the tunnel in the width and number of different floors of the
structure.

uilding width (m)

10 15 20 25 30
Number of floo

2 0.9 1 1.5 2 3
4 1.5 2 2.8 4 6
6 27 37 4.5 6.5 9
8 45 55 7 95 135
10 6.5 8 10 13 185

12 8:5 105 14 18 255




