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[bookmark: _Hlk188006628]Fig. S1 Bending moment variation of crown, invert and sidewall of existing tunnel cross-section under different clear distances: (a) left sidewall; (b) right sidewall; (c) crown; (d) invert.
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(c) (d)
Fig. S2 Axial thrust variation of crown, invert and sidewall of existing tunnel cross-section under different clear distances: (a) left sidewall; (b) right sidewall; (c) crown; (d) invert.

(a) (b)

(c) (d)
Fig. S3 Bending moment variation of crown, invert and sidewall of existing tunnel cross-section under different spacing: (a) left sidewall; (b) right sidewall; (c) crown; (d) invert.
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Fig. S4 Axial thrust variation of crown, invert and sidewall of existing tunnel cross-section under different spacing: (a) left sidewall; (b) right sidewall; (c) crown; (d) invert.
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