Open Journal of Transportation Technologies ZZEHA, 2025, 14(1), 71-81 Hans X
Published Online January 2025 in Hans. https://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/0itt.2025.141009

ARVHE A M Bk 2 5 R 2 75 TR RO RY
2 by

B, IRSM, B2, K B, I B
ihigk-LRER S = TEGRAR, Bl iy
2 KB AN SR, BRI P

Woks H . 20244F11H8H: FHER: 20254F1H8H: & A HI: 202541 H20H

HE

BB ACKIEVE k8 S 28/ il Seih TR, AR TRk 22 vk SR TR B, SR T
FENTFSEFE N BT R X SRR . Tk RAREENSIGBENRTR. SRES
®: MALEERA: M TRE=SRRAREEETS, ST FERAREZLLEIMBFZEUR “%&
HJEiA” 20 mi TIRF, BAFITRAIMERSZIFEMTRE; ESRBmGETAwE, SmAres
R R IR KA K T TIRF FHE %0 LM, RERN-T8mmBAKN; SR
T, S SHEFEEEBA, L5 RIS/, BRHFIIE AP EE10 mA3EHE, 15,

20. 25. 30mif, KRBT 6% 5.3%. 2.5%. 1.9%, H44EEERT20mi, HuFEUTRE AR/
EAHE. MRHABRETAS ERUTER TREELEE LS EMNE.

K
ek, WEERE, BETE BREL - PRER, SRR, EINBSH

Analysis of Influence of Guide Tunnel
Excavation Method on Surface
Settlement in Subway Station
Constructed by PBA Method

Shaolin Yang!, Gaopeng Guo?, Mengfei Yao?, Zhe Hao?, Yu Sun!

1The Third Engineering Co., Ltd. of China Railway Seventh Group, Xi’an Shaanxi
2School of Highway, Chang’an University, Xi’an Shaanxi

Received: Nov. 8", 2024; accepted: Jan. 8", 2025; published: Jan. 20%", 2025

NESIH: Ak, FEE, SARK, M, P IR B AR SR T 2 07 SO0 R TR e 2 AT ] S R
A, 2025, 14(1): 71-81. DOI: 10.12677/0jtt.2025.141009


https://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2025.141009
https://doi.org/10.12677/ojtt.2025.141009
https://www.hanspub.org/

LZE RS

Abstract

Objective: Based on Xiaobaiyang Station of Xi’an Metro Line 8, this paper studied the influence of
the construction method of the pilot tunnel section and the excavation stagger distance on the sur-
face settlement and the deformation of the supporting structure. Method: This paper adopts numer-
ical simulation and field monitoring. Result & Conclusion: The results show that: for the single-layer
three-pilot tunnel station constructed by PBA method, The excavation method of the guide tunnel
adopts the arc excavation method of reserving the core soil and the construction sequence of “first,
middle and back” is 20m apart, which is more conducive to controlling the deformation of the stra-
tum and the supporting structure; in the construction of pilot tunnel section, the maximum ground
settlement caused by full-face excavation is greater than that caused by arc excavation of reserved
core soil under the corresponding construction sequence, and the settlement difference is within 8
mm. In terms of excavation offset, the larger the distance between the adjacent heading face, the
smaller the surface settlement caused by construction. The maximum surface settlement is based
on an adjacent displacement of 10 m, and decreases by 6%, 5.3%, 2.5% and 1.9% respectively at 15,
20, 25, and 30 m. When the offset is greater than 20 m, the decreasing trend of surface settlement is
not obvious. The relevant research results can provide reference for similar engineering construc-
tion in the future.
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Figure 1. Engineering plan
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Figure 2. Cross-sectional structural diagram of the
station
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Figure 3. Numerical simulation model
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Table 1. Geological and structural parameters
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Figure 4. Cross-section monitoring points
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Figure 5. Actual construction plan
B 5 T EXPriETAR

IG5/ At B T 12 05 sGRAT BUE A, IR 545 RS DU M B 34T s e A, tnl&l 6 pr
Ay AT BUE BT AR 5 TR SEPREAY) & . 8K S, SR TR Bus R R DT A T
R IE 7R . BT AR B B KR DTFEAE 9 20.9 mm,  SEPNDTRE 28 i B KR DT FEAE y 22.7
mm, RZEH 7.9%, 73R KON BUE AL IF R RS R . OB I Tk A R s, (R Bk 2 i
TESRIC/KARN, BB AL, RS T AT KA R M RER B AR IR, PRl B S R i
e 25 SR K T B AL

7N L A= IR RS TR S B AR S R . TR, SRS
SER LTI 3 B R BB IS R, e s A B =2 3 R I 37 M 00 22 2R ARSI &5 SR ok —

DOI: 10.12677/0jtt.2025.141009 75 ESLES TN


https://doi.org/10.12677/ojtt.2025.141009

LZE RS

wo UUREZEST 3mm~4.2mm Z [, XA TSI E R 2%, A BRI, AT
AL SR A FEUE BRI Z RSB S, S R 1R fish 155 “—2—JF2, —
B3 1, IRE T EARRIHERE, PSS R R BRI S BT B/ MEAR L R 22
FRTECR, (HIFREW A 24k, PRI AR R A 45 R By & B .

e U
—o— BULI AR

OF o — —e
[ ] [ ]
. -
5t A g
£ \e ¢/
& -10f \
= L] a
> /
i§ 15 ¢ X o
" L ]
]
20t e
~.7 -
_25 1 1 1 1 1 1 1 1
30 20 <10 0 10 20 30 40

BEA TR AR 6 /m

Figure 6. Comparison of simulated and monitored surface settle-
ment during pilot tunnel excavation
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Figure 7. Comparison of simulated and monitored crown settlement during

pilot tunnel excavation
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Table 2. Cross-sectional excavation methods
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Figure 8. Surface settlement under condition 3-1
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Figure 9. Surface settlement curve profiles for different cross-sectional
excavation methods
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Table 3. Crown settlement for different cross-sectional excavation methods
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Figure 10. Surface settlement under condition 3-4
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Table 4. Pilot tunnel stagger distance schemes
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Figure 11. Surface settlement under condition 3-7
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Figure 12. Surface settlement with different pilot tunnel stagger distances
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Table 5. Crown settlement for different pilot tunnel stagger distances
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