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Abstract

Hengshan Railway Tunnel is a shallow single-track in Loess area. Surrounding rock self-stability is
very poor, and geological conditions are complex. In this paper, the stability of enclosure pile + top
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beam + cross brace structure and the mechanical characteristics of cut and cover structure are
simulated and analyzed by numerical method. By comparing and analyzing the displacement
monitoring results of the retaining piles, it can be seen that the strength of the retaining piles
meets the requirements of the code, the maximum crack width of the retaining arch structure is
less than 0.2 mm, and the deformation of the retaining piles and the retaining arch is small. The
retaining piles and the retaining are safe and reliable. The analysis results show that the method
of open dark cave and cover-cut excavation effectively guarantees the safety of tunnel construc-
tion and solves the problem of safe tunnel exit, which can provide reference for similar projects.
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Figure 1. DK165+160~220 Section of pile arch
1. DK165+160~220 #Eit | mE =

. /
| 2010
1

BEIE AR DR AR CAO AR IRIEE T, UK 55 cm, I3 60 cm,
3. RS TF

LIS, A3 Ed2 B AE B SE P NHT BAE 9 100 em, [A]EE 180 cm, {7y 20.05 m HIFEHF#E, HE 5 R H
C35 MWL, Z f5ERIEII Y 30 cm x 80 cm, [A]EEA4 5.4 m MFE BRI HEE s 1), IFAETd
B LIRS 45 cm Bk, it TOE KB RN 2 FiR.

1) HEfEREPHE, il 2@, B FUBER 4 AR 4 iR B2 B HLARAL, R TR EE, MK HLAR
/N AR AR “BR—E—" MJNE L. JRETREE L 24 /N ULJS BEAT SR IE BALIE T o B FLATIE
JEAERL L HEMERL BT G2 — AN 10 em; FERG LI RE A, B ST G IERESRPRAOYENR, RIS R h7E i
o CLERORILA KRR AT, B IE3RAL.

2) JHZ ERAR, tnlEl 2(0)fros, Uiz

3) HfEiEHE . HIEAREAHE, W& 2(c)pos: EREM I 3 Frr;

4) [FUEAHE R, s 2(d) o

5) JHZI TR, FRAES BRI THIEREIES Y, Wikl 2(e) .

DOI: 10.12677/hjce.2020.911126 1204 T ARTHE


https://doi.org/10.12677/hjce.2020.911126

£

EEE/ARVISEN

B 7K 2

Figure 2. Construction sequence diagram of open cover excavation method for underground tunnel
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Figure 3. Schematic diagram of crown beam structure
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Figure 4. Calculation model diagram of cover excavation method for underground tunnel
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Table 1. Physical and mechanical parameters of surrounding rock and retaining structure

#* 1 BREREIPEIENF SRR

L JEEE(m)  #E(kg/m®)  BMERCE(Pa) WARALL B 1(Pa)  IEEEEM()  PLBLSEIE(Pa)
Kam 8~9 1.92 x 10° 9 x10° 0.35 3x10° 16 8x10°
Bt 27 1.93 x 10° 1.1 x 107 0.3 1.83 x 10* 23 3x 10
Wb iR A 13 1.95 x 10° 1.29 x 10° 035  16x10° 27 8 x 10°
W 20 1.985 x 10° 1.5x 10° 0.4 2.0x%10° 29 9.76 x 10°
A I(C40) 0.55 2.5 x10° 3.35 x 10%° 0.18 — — 1.71 x 10°
VEVENE. e KA HER Bk 1 (C35) — 25x10° 3.15 x 10" 0.18 — — 1.57 x 10°
i [ 15 VR 46+ (C20) 0.2 23x10° 2.8 x 10" 0.2 — — 1.1x10°
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i AU, T A5 2 B AL RS a0 A 6 B, R B e R A A AL RS S
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Figure 5. Horizontal displacement nephogram of retaining pile (unit: m)
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Figure 6. Vertical displacement nephogram of retaining pile (unit: m)
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Figure 7. Settlement monitoring results of retaining piles
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Figure 8. Stress nephogram of retaining pile
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Figure 9. Deformation nephogram of crown beam and transverse brace
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Figure 10. Stress nephogram of crown beam
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Figure 11. Stress nephogram of cross brace
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Figure 12. Deformation nephogram of arch protection

12. IPHBRHZE

(b) AL = (AL m)

DOI: 10.12677/hjce.2020.911126

1209

+ARTHE


https://doi.org/10.12677/hjce.2020.911126

1 10 W, MR B MR R R NRZ , HNIET), W B EIZHIAEK . B E s s,
[T RS R 4 N = M= AT S 2 52 T N

AT 12 pros, w12 Ak, SRR AR MR TR, A AR s 4 BRI
A A2 5 G N O T 8 e S NSt 11 G v -4 = o = 1 NP N v 2y S| P S I S P b

(%)
>
o
B3

(%)
o

=

S, 00 b

X oo b AWWW

I HUINONUINONUINONUIW 2

F AOUIoUIoU1IoUVIOUVIOUI00

© 0000000000 0000UT

© 0000000000000 OW
mmmmmmmmmmmmmmm
+++++++++++++++
OO0000000000000
QOO

w
c

-1-0000€
|
Z6.1350E+04
surfX = 1,0,0
@ PSR N) (b) #2546 2 E(RAL: Nom)
Figure 13. Stress nephogram of arch protection
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Figure 14. Distribution of plastic zone of surrounding rock
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Table 2. Standard test system result data

= 2. fERIERGEREIE
FE AN e AN HET A YR
A7 FAB (KN) 665 452 402 526 627
T EAE (KN-m) 12.4 61.2 20.1 96.8 19.6
R 19.74 16.99 27.42 12.21 19.44
B K358 55 5 (mm) 0.02 0.08 0.03 0.12 0.02
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