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Operating tunnel prototype-model lining stress theory model and application
TAO Yonghu, RAO Junying, XIONG Peng, NIE Chongxin, XIE Caijin
(School of Civil Engineering, Guizhou University, Guiyang 550025, China)

Abstract: To study the stress relation between the prototype of the operating tunnel and the mod-
el, the tunnel lining is regarded as a thin-slab structure, and the lining stress of the double-arch
tunnel is calculated by conformal substitution of complex variable functions. Based on the princi-
ple of similarity theory, the prototype-model lining stress theoretical analysis model is estab-
lished, with the model simplification and error analysis used to optimize and verify its rationality.
The researches show that there is a constant difference between the theoretical expression of the
prototype lining stress and the model, which can be obtained through similar conditions, physical
and mechanical properties of the surrounding rock, and boundary conditions; after conformal
transformation and model simplification, the lining stress in three directions of complex multi-
arch tunnels can be solved indirectly. Then, the theoretical lining stress relation between the pro-
totype and the model in high stress areas such as ¢—>0 and />0, 0—=x and $—~>n, 0—>=/2 and §—>
7/2 are given by coordinate conversion; after analysis, the measured value, actual measured value
and theoretical value of the prototype lining stress and model lining stress have increased with
time, the trend of change is the same, and the maximum error is about 5. 02% ; after stress inver-
sion calculation, the theoretical value is relatively close to the actual measured value, and the
magnitude and change trend of the tunnel lining stress can be grasped in real time, providing a
theoretical basis for later operation monitoring.
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Fig. 1

Self-weight stress field distribution of the prototype double-arch tunnel
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Tab.1 Parameters of prototype tunnel

KR C/ NEEBEM ¢/ MR E/ HE y/ BT HUESR E R,/
2235 1 : FEREC . T g -
GPa ) GPa (kN em %) MPa
JEH Y 1. 30 37 0. 20 10. 00 24,00 5. 20
PV 0.052 45 0. 400 0. 284 24. 00 0.028
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Tab. 2 Relationship between model measurement value and prototype measurement value
. 0=0°.p=0°8} i J1{f /kPa 0=90°.8=90°H} ¥ J1{f /kPa 0=180°.8=180°H} pj /1 1H /kPa
i) /d
JEARS A BR G JEHL A, B G, JEAL A, B G,
1 0 0 0 0 0 0
3 180 51.12 100 28. 4 160 45. 44
5 230 65.32 150 42.6 190 53.96
7 280 79.52 170 48.28 240 68. 16
F 3 RIS (B SRR SR 2 A I 6 R
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Fig. 6 Schematic diagram of prototype-model

lining stress
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