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Abstract: The equivaent bending stiffness of the quasi-rectangular shield tunnel is a key parameter for anayzing its
longitudinal deformation under external forces. A longitudina equivalent continuous model for the quasi-rectangular shield
tunnel is established, and its analytical solutions to the equivalent bending stiffness are then derived according to the principles
of the longitudinal equivalent continuous model. The effects of connected bolts, width and thickness of linings and shape of
cross section on the effective equivalent bending stiffness ratio are discussed and analyzed through parametric analyses. It is
found that due to the cross section specificity of the quasi-rectangular shield tunnel, two neutra axis position conditions,
namely, the neutral axis at tunnel waist and that at tunnel invert, should be considered, respectively, when establishing the
equivalent continuous model. Increasing the connected bolt number and widening the lining width will effectively raise the
effective equivalent bending giffness ratios. Subsequently, the neutra axis then moves up and the opening zone of
circumferentia joint under tension decreases. Increasing the thickness of linings will increase the absolute value of the
equivalent bending stiffness, yet the effective equivaent bending stiffness ratio decreases and the position of neutral axis moves
down. The position of the neutral axis moves down sharply with an increase in width-height ratio. If the angle of neutra axis
position is equa to the central angle of smal arc, the turning point in the moving-down curve of the neutral axis occurs. The
proposed analytical solutions can be degenerated into the circular shield tunnel condition when the width-to-height ratio is equa
to one.
Key wor ds: quasi-rectangular shield tunnel; equivalent bending stiffness; effective equivalent bending stiffness ratio; analytical
solution

I - EEWR: HEARRAIEEHEILESINH (41807262); LA ARE
0 3 = 24T H (2018CFB179); i E - 55641 FIH (2019M653308)
T JE KRR A A5 B I T T A 2L ) Yk B #: 2018 - 10 - 28
*WIRMEE (E-mail: liangcug@163.com)


mailto:hl@cug.edu.cn
mailto:liangcug@163.com

11 W ot SR SR ERIBEE N ) HUES W B 2095

AR BRI R A A R A, H—
O HE R 5 AT DA AR A IR A 4 [ I35 4T, BEIE N AE
ST A0 DX B R B e el P A R B oK
TAE T T XU BRBETE IR ok, A L TR A A i
BEIE, SR i R A s SR i Az iz /s 1 R T
HIREE, B 1 PR XA RIS B I
KA B[] JE A T Y 24 KR A R S (] B, A
ST R A R TT AP 25 ). i T RAE TR BETE 1) 1
ZAR, TR LHBRIRE IR NDE R HA, K5E
T SE R CATRC 2 IR TS, PR e
S R B It T BRI 21 1 M EkBEIE . mT LA
T, BEE AU T Tk —0 5835, FE
TEBETE R 25 BN STy i Bk RE I - Bk ez —.

B 1 EFEES LA RRRIERT L

Fig. 1 Comparison between circular and quasi-rectangular shield

tunnel
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Fig. 2 Deformation of linings under bending
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Fig. 3 Sectional view of linings of quasi-rectangular shield tunnel
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Table 1 Design parameters for quasi-rectangular shield tunnel lining
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