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Fig. 1: Location and access to the Noushabad underground city
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Fig. 2: The entrance (left side) and a part of the main corridors (right side) of the Noushabad underground city
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Fig. 3: Plan map of the Noushabad underground city along with the location of three selected sections and the soil sample
collection on the second level
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Table 1. Mechanical parameters of soil obtained in the Noushabad underground city

[ DOI: 10.52547/jra.8.2.35]

Parameters Unit value
Dry density KN/m3 16.6
Saturated density KN/m? 18.8
Modulus of elasticity KPa 55500
Friction angle Degree 33
Cohesion KPa 21
Poisson's ratio - 0.3
Uniaxial compressive strength (UCS) KPa 161.8
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Fig. 4: Mapping and drawing the two-dimensional sections of the corridors using the metering method (Section number
1, 2 and 3 from left to right, respectively)

(a) Section 1 (b) Section 2 (c) Section 3
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Fig. 5: Pictures of the corridors of the Noushabad underground city (right side) and its shape and geometric
characteristics (left side) in three selected sections
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Fig. 7: Plastic zones (right figure) and total stress vector (left figure) around the excavation in three studied sections
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Table 2. Values of safety factor and maximum displacement and principal stress around the excavation in three studied sections

Geometric chara.cterlstlcs of Maximum displacement (mm) Maximum Safet
Sections excavation principal stress facto}r,
Width (m) Height (m) | Horizontal Vertical Total (KPa)
1 1.12 1.88 12.07 8.96 12.85 421.6 1.85
2 2.1 1.97 16.06 15.66 16.24 499.24 1.764
3 0.8 1.88 10 7.82 10.02 4977 1.875
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