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Abstract: A field monitoring program was performed to
measure the steel strain in segments of a shield tunnel deeply
buried with high pore water pressure of Nanjing Metro Line 3
project. Concerning the nonlinear properties of concrete and
segment joint of tunnel, an improved algorithm was proposed

to compute the internal forces of deeply buried shield tunnels
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under high water pressures based on three existing reverse
calculation methods, and the results were compared to the
ones computed in structural design. The results show that the
improved algorithm can reflect the actual stress state of
segments, especially the lining of shield tunnels deeply buried
with high pore pressure; the distribution of internal forces
calculated in design is almost equal to the one computed by the
improved algorithm, but there are some quantitative
discrepancies; the axial forces of segments and joints
calculated in structural design are approximately half of the
back-calculation results; the bending moments of segments
calculated by the proposed algorithm are close to the results of
the modified routine method at the bottom of the tunnel while
approximate the results of the beam-spring model at the roof
and haunch of the tunnel, and the bending moments of
segment joints are greater than the results of the beam-spring
model. The insights provided from this study can contribute to

the improvement of large-section shield lining design.

Key words: shield tunnel; field monitoring; measured steel

strain; reverse calculation of internal force in segments
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Fig.1 Longitudinal section of Yangtze River tunnel in Nanjing Metro Line 3

R T B 43 A T TR R R K R JE M bR B
HIAE F N TR/ B oy A, B 3R e IR T4
it B A TS I R SR A I AR SR AT R .
RIGFR AL MR 4N & 2 s, B T 78 - R
ho 24 34. 0 m, BETHL T KA B Ay 28 30. 7 m, 3%
T T o7 5 ACh Bk T M R 55 A e B A 2 B R 35 3,
W% TiEn K R B3k 0. 3 MPa, JEH G+ 2 8 R
¥y anns AR LR FEY I AR NS 2 FrR.

BB R SR A C60 RS T, & H 9 2 m,
JERE 0.5 m, I Fr i 5 HARMEIL(SB) +2 48
B (SL) 41 Bt Thide (SF) 4 A, 484835 2 2
R T36 MR e, Y Im S48 DFde TR 8L R A 33
R T30 MR, HAPESHOLE 3. I BN

h=19m
D2 X J
@ -1b3~2 [%\ >h2=5~0 m N %1
—3dde h=11.5 %
@3@3?¢/ S, 87
1% =30
| & =
@ -4d3~2 I h=147m I
I |
|- :—:—:—_—:—H
—————— SME11.2 - = = = =

=0 = j

_____________ e T _".
@-sa T

B2 IS ERh 5 E

Fig.2 Geological profile of monitoring section
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Fig.3 Layout of strain gauge in testing segment
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Fig.6 Strain distribution in cross section of segment
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Fig.7 Internal force calculation model of segment joint
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