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Abstract: To address the technical challenge of balancing pile foundation treatment efficiency and structural safety during shield
tunneling beneath urban viaducts, this study focuses on key issues of shield cutting pile groups in mudstone strata, taking the
Sichuan Normal University-Jiaozi Overpass section of Chengdu Rail Transit Line 13 as the engineering background. Through
innovative cutter selection and construction control technology, a comprehensive shield pile-cutting solution that balances
construction efficiency and structural safety has been developed. Combining theoretical analysis with numerical simulation,
parameters such as the front angle, blade angle, and blade width of shell cutters were optimized. The research results indicate:
@ A composite cutterhead with 6 panels +6 spokes, equipped with double-edged shell cutters featuring —45° front angle (zero
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back angle), 90° blade angle, and 10 mm blade width, significantly improves shield pile-cutting effectiveness; @ The optimized

tool arrangement combining disc cutters, scrapers, shell cutters, and pre-cutters, along with shield machine system improvements

and construction control measures, achieves optimal pile-cutting performance; 3 Field monitoring shows maximum pile-top

settlement of 2.81 mm and post-stabilization settlement of 1.75 mm, with 76.3% of discharged reinforcement bars shorter
than 750 mm and 70.1% showing clean-cut fractures, demonstrating reasonable cutter layout that effectively severs most
reinforcement while minimally impacting pile-top settlement. These findings provide valuable references for shield pile-cutting

methods in complex strata.

Keywords: urban rail transit; shield tunnel; bridge pile foundation cutting; cutter design; construction control; mudstone

formation

Wit e [ 28 D S LK A e, ST AR REAN Tk
IR 1T B A A R o i RV Ry 3T B A E
HRWEE TR —, [N T3 gk %,
AR H T XA S S D S B AR, TE HREIE
BTN R IRE G M 7 R R ST BERET . T A
PLERENS EARVIHIBESE, W RE OR 1E 1 T £ SR 45 44 1)
FEE » SCRE IR /N o Ji g o T It L (5 i o 4
oK R ARSRTJE A) EL ITH) 5- S A ) 22 451 AN T
T 2R 5 ARG 3 U B AT T 4 5k R B Ak o
WA LA TR, SR B BRI 0 14 T B
WFST T M 2 O BE R AR I 5, &l TR
R N JE R B BEATIE N PR BT o Al B DI
Mok 12 S G DCIR AR ], T & Ji e D70 AR £
ST ST, BT 1 TR It O B A I S DI R
B bk AR R AT LA B R R 4 IR % T
JERE LA, SRR (T B b 1 i 3t =
s TIRATEXRBEILBINIEAS . TR LRI
AL, g T iR S B A ) R R AT R
BHSETIR ] ANSYS A FRICUH SEERAT00T T R4
TIRUNHIBERE AR FLAE AL, 585 084 R I AR
Ik, WEIT T JE A AR DT K ELAR AR S 1) 9 2
RIS BUUASAF IR UIRETERE, 5 TR
TRBE L DT RCR B, 0 o6k 80 A5 DT S A
PEH IS 18 o BRI ) TR S 41 38 W) i A4 .45 D)
HIBESE AT, SR, HATIEEST R TR
e D) VI PR A5 VR o R, )V R B S DT A A
TREE L HERL I WF SR, I B2 0] TR BT R
NIRRT T o

ARSCMRAC BTG AT 13 58D )1 K— L~ 37
AL DX T JE UIRE 2B SLATHEREARE TR, 0 JE #1448
LRI ntyi S AR Sei S WP A R XV W R A a7
W RIIHE I+ N5ETI+5eAT )7 B T) HATE T %,
X i ML DL e T AT O B S e v, HHE T T

FESERR o feJa, ) WA B AT Tl P00 e dhs 0 25 AR
FHE AR . W Ge vt b, BT PR )8 1R
it SR sl
1 RS

RS EIEASIH 13 58— TR DY) T s —r 7
AT U DX R) kg JE R X T o AR DX ) O ) K
i, S BOEREAC MO, R I A
AAFIETE G BIE W1 r A, Wik 1R, ALIER
XA LA 1376 m, A3 25X A B8 1399 m,
ZelAph 14.1~20.8 m, 5 /NE HIHRZ) 12 m, &
K7 T HRZ) 20.8 m.

BT DI R 3t 05 AL il o7

Figure 1  Geographic location from of Sichuan Normal

University to Jiaozi Interchange Station

JRHR = IR i W 1 AL ASRR G AR S R R 5 4% 25~
36 m (RIESANHT R BTN IR 5, TR AR ai R
HIBESERS, BEARA 1.5 m 50 1.8 m, BERENHREHE, HE
St SRR R o JE R IX [ BRI 2k % 5 157
ATHESERR A AT 8 ARG 12 i), Jhh, )&
FIAEONN 5 MRS, A ZeDIH] 7 HAESE, Wil 2 P

URBAN RAPID RAIL TRANSIT 115



EHIREAZE - £ 3845 E5H) 2025F 10 B

2 JERIXTR S W SEATHERE R H Ok AR

Figure 2 Position relationship between shield tunneling

interval and Jiaozi interchange pile foundation group
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Figure 3  Cross section of right tunnel and pile foundation
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Table 1 Statistics of cutter type for shield construction
in mudstone strata
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Figure 4 6-spoke + 6-panel cutter tool schematic
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Table 2 Mechanical parameters of shield blade and rebar
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Figure 9 Curve of cutting force versus front angle of blade
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Figure 12 Curve of cutting force versus cutting edge angle
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Figure 16 Physical drawing of cutter arrangement
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Figure 21  Pile settlement time course curve of ramp B
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Figure 22  Physical drawing of discharged rebars
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