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Abstract

Based on the ingate of the wind shaft in Tashidian and the measured physical parameters in that soft
rock layer, the ingate structure is simulated by Ansys and the forces of the surroundings and blocks
are studied before and after the ingate structure is supported. The study shows that the straight wall
strain falls and that the strain of the vault and spandrel rises when the ingate section and the straight
wall height reduce. The largest settlement displacements of the surrounding rock are all located on
the roadway top before and after supporting. The concrete blocks control the deformation of the sur-
rounding rock very well. Continuously monitoring the stress and the strain of the ingate and taking
corresponding measures make a normal state of the block structure and the safety of the shaft.
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2. THEER

AT M —-336.7~—486m BCR FHE 453340 1, 2V IR 45, HEREITRE 486 m, FHE1# HAZ ©5.5 m,
F O bR E+1176.000 m, 3k [ TERM ST A5 =+700.000 m, S, $EE 5.5~39m, F%E 5m, &
MVEFE 6.396 m, BEJE 1350~1100 mm, XUZHR, RwEEA C60.

2.1. MIBT. IKITHER

ARABIEAT JE A RIS 3k T R R A T L, IR E SR TIBRIR 476 m Fid. HBEEAEZE N
Bka, Z)E 47 m (436.43~484.41 m), 5y LABRATNE, I KBRE 1~3 em, 855 R4, iF, RQD = 34.80%.
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2.2. BLIAPLGHER

A Sk 1R FH R R s el R B S, B AR @45 x 1.5 m B 4E AT, [A1HEFE 800 x 800 mm, T
$iE 150 x 150 mm AW, JEFE 7 mm, HATFLFEINRKEAEDL 5 mm; R EH 017.8 x 5 m R EH#ZER,
[FHERE 2.0 x 2.0 m, FE4E 300 x 300 mm 24K, JEE 15 mm, P TRERAIIE R, 452 2224 4R K 300 mm,
AL SERE M 5K A 12 m2850 BUA R, AKHE: £EMA 1 x 1m, H ©8 mm # ALK,
PA% 100 x 100 mm, FHAEFH 2048 22 7% 4 . B3k ISP g st an il 1 B o
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Figure 1. Design of the ingate supporting structure
E 1. RADKITZIREERT
3. BAXPEHSEEXEERBES T
N TR SR TR ST 454 5 BEE 3L FIAE A, SRR IE A BROCEUEIZ &, w ORI s AR E
BB ORUENE TN 5 22 e 080> 5 53k T TRRALI IR B A0 A o b B AT R ™ X 5 Sk 1] 5 LA R L R4
BT EUE M, RAEBRICHNTTE, BH ANSYS 1ENTHE M, 4G HpHZ YRS 5, iF
BLSCAR AE R LA L R
3.1 BETEREEY
R4 RIS 2k I Gk it 7 %8, RN 25 R 5 Sk T T E T2 R, A BR T SRR N 5] 2 s
R X FE x50 100 x 100 x 90 m, Ey 3K 45 R B ) W A )23 4n ] 2 B o R i 2 S 5 X
BREIACE T AL RS . SRR IEARRI G R, i iRk & Mohr-Coulomb #EN . 4554 TH [ N fif 2 (5 9 476 x
25 kN/m’ = 11.9 MPa.
3.2. BRANFSY
HUERH BT 280k B T80 5000, DU EEE 1 1/4~12, BMSHE 1 s,
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Figure 2. 3-D finite element model of the ingate
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Table 1. Parameters of numerical calculation

=1 BEESHEER
ah FMERCE < 10*MPa  JRALE EJE/Goem’  FES/MPa NEEAC)  BURIBRIE/MPa BHUEIRE MPa

iRt 271 0.26 1.97 0.97 53.22 0.79 11.40
MRS 2.62 0.23 1.94 0.33 56.50 0.23 17.51
HRLRD 2+ 2.00 0.26 1.99 123 57.06 1.00 21.33
mibE 2.95 0.21 1.95 1.37 51.01 0.64 18.30
YR 2.99 0.27 1.99 1.36 58.88 0.54 17.27
C60 TRk 325 0.2 2.5 1.71 26.8
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IRATHSZ P IR R o B 548, X SRR IR B A-4 \ B-B 2 A~ R 51 T 34T 25 5 0B (1] 3) . SR A ANSYS
BB CT 43407 D) R S50 Th ¥ B, WS 1) [ A8 o N 3 B SR S50 52 J1 R S5 1 L
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1) A 3 AL 3 70 A A
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25 mm; F/NRE AR AT AEERES, HAE 008 111 mm. 12.8 mm.
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Figure 3. Front grid diagram of the ingate numerical calculation
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Figure 4. Vertical displacement distribution of the surrounding rock in 4-4 profile
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Figure 5. Vertical displacement distribution of the surrounding rock in B-B profile
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Figure 6. Maximum principal stress of the surrounding rock in 4-A4 profile
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Figure 7. Maximum principal stress of the surrounding rock in B-B profile
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Figure 8. Maximum principal stress of the surrounding rock
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JERAR AR B 73 XL 7 A LUK B 3~5 MPao T LANE 2158 5 Sk MRS, SRR A VIR EI S . AR
TESREESCY . EE T BOM SR 5 3k T RAR B 54 -

3.5. BENYBETEEREIH
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Figure 9. Distribution of the principle stress in the ingate tunnel lining
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Figure 10. Strain of the concrete in the ingate tunnel lining
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