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Three dimensional finite element analysis and reinforcement calculation of
segment lining structure of TBM excavation tunnel
WANG Xiao jun
(X injiang Scientif ic Research Institute of Water Resources and H ydropower, Urumgi 830000, China)
Abstract: In this paper, the problems w hether the segment lining of TBM excavation tunnel can sustain the internal pressure and
structure strength can meet the design requirements under high internal water pressure were investigated, and the effects of seg
ment lining structure joint on the overall stress of lining were analyzed., Finite element method was used to develop the three
dimensional model of a long dist ance tunnel at a hydropow er station. T he results showed that under the internal water pressure,
the stress of block segment lining is different from that of conventional cast concrete lining, stress is concentrated at the bolt
connection of segment, stress releases at the seam to cause the decreasing stress in ot her parts of segment, and the reinforcement
concrete volume is greatly reduced com pared with that of the overall cast ir place concrete.
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Fig. 1 Finite element grids
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Fig.2 Finite element model of lining

2 [ 4 200 B A AR AR oy A G L, BB L TR (R IR T 5
W 1.

1
Tab. 1 Calculation section

W i BE5 ke K KL
= /m 29 3L/ m J/m RART#TT A
F1 11+ 791. 294 0 91.5 91.5 & HF 30 cmJE
22 18+ 600. 000 0 75 80 EH 30 mE
33 20+ 600.000 0 80 150 &30 em £
44 25+ 054.766 0 90 131 %) 30 cm J5
55 30+ 424.795 0 101 101 %/ 30 em J5
66 39+ 135.232 0 120 120 & H 30 em B
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Tab.2 Calculation parameters of surrounding rock

il Eil
py BT B gg WA e e ﬁ%
o) K e
JNewt) Koo W IMPa ()  (INe )

11+ 791.294 27.8 0 6.5 0.26 0.75 38.66 3500
18+ 600.000 27.5 0 6.5 0.26 0.75 38.66 3500
20+ 600.000 22.0 0

25+ 054.766 20.0 0 0.75 0.45 0.15 19.29 400
30+ 424.795 26.5 0 6.5 0.26 0.75 38.66 4500
39+ 135.232 22.0 0 2.5 0.33 0.45 28.81 2250

2.5 0.33 0.45 28.81 2250
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Tab.3 Calculation parameters of lining

W PERE PUhL i Pk o

bES b5 10'0pPa TREE /MPa
11+ 791.294 €40 3.25 0.167 1.71 19.1
18+ 600.000 C40 3.25 0.167 1.71 19.1
20+ 600.000 C40 3.25 0.167 1.71 19.1
25+ 054.766  C40 3.25 0.167 1.71 19.1
30+ 424.795 €40 3.25 0.167 1.71 19.1
39+ 135.232  C40 3.25 0.167 1.71 19.1
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Fig.3 Stress contour of F1 circumferential section
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Fig. 4 Stress contour of 22 circumferential section
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Fig.5 Stress contour of 33 circumferential section
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Fig. 6 Stress contour of 44 circumferential section
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Fig.7 Stress contour of 55 circumferential section
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Fig. 8 Stress contour of 66 circumferential section
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eI G544 PRIZK T A /ML 32 P A 1, K T 3R v 1 45 4
B YEN(SL 191 2008) /M il Z AL A FETE 5. R 4 FH
H, A5 R R AR B KON 22 mm, FEE 144 76 kg/ m’ .
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Tab.4 Reinforcement calculation results

Wiz AMUsz ) AR EPIES

BES A A /(kge m)

11+ 791.294  ¢12@ 100  ¢12@ 100  ¢10@ 200 74. 65
18+ 600.000 ¢12@ 100  ¢12@ 100  ¢10@ 200 74. 65
20+ 600.000 ¢18@ 100 ¢12@ 100  ¢10@ 200 106. 45
25+ 054.766  $22@ 100  $14@ 100  $10@ 200 144.76
30+ 424.795  ¢12@ 100 #12@ 100  $10@ 200 74. 65
39+ 135.232  ¢14@100 ¢12@ 100  $10@ 200 83.82
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