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Research on parameters of the Peck settlement formula for shield tunnels obliquely crossing
upper the Yellow River dike

SUN Xiangjun]'z, DENG Gangl'z, LI Dongyangz, LU Wei'?, LI Qing’arﬁ, ZHANG Yanyi]'2
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and
Hydropower Research , Beijing 100038, China; 2. Key Laboratory of Construction and Safety of Water Engineering of the Ministry
of Water Resources, China Institute of Water Resources and Hydropower Research , Beijing 100038, Chinas
3. Tiangiao Yellow River Administration Bureaw, Jinane Yellow River Administration Bureaw, Jinan 250031, China;

4. Shandong Yellow River Reconnaissance Design & Research Institute Co., Ltd., Jinan 250013, China)

Abstract: Shield tunnel excavation beneath levees induces settlement deformation that poses a direct threat to levee
integrity. Focusing on the planar oblique crossing between a shield tunnel and an embankment, this study investi-
gates the effect of the horizontal oblique angle on the parameters of the classical Peck formula within an oblique coor-
dinate framework. A modified approach for determining Peck formula parameters, incorporating a correction for the
horizontal oblique angle, is proposed. Based on the Huanggang Road Tunnel project crossing beneath the Yellow
River in Jinan, a field monitoring system was established to measure post-construction embankment settlement. The
ground loss ratio and settlement trough width parameter, considering the influence of the horizontal oblique angle,
were back-analyzed using the least squares regression method. The results show that the average settlement trough
width parameter for the embankment strata in the Jinan section of the Yellow River is approximately 0.43, and the
average ground loss ratio is about 0.31%. Neglecting the horizontal oblique angle leads to an overestimation of these
parameters by approximately 12%, which may result in improper judgments regarding code compliance. Validation
using measured data from the Jiluo Road Tunnel crossing beneath the Yellow River demonstrates that the proposed
parameters offer satisfactory predictive capability and practical engineering applicability.

Keywords:shield tunnel; Yellow River dike; oblique crossing upper; Peck formula; regression test

(THfEZmM: £ &)

[ EEE IG5

I WET o EE, CAABELEREEFZIROHRE, ESREBENR, X R TERBEN D
B—BHLEETRMENREELE, AHABSIHEZTHAINIZAL, ARAMALLEZREAEL, B
MMM R ZHATAEERA, PRI TAM RIS HREE, Hhittadd s RELHFE, A2
BRIX, MR RHEEANEBREEZO LA E, B SEEHEELNT I HEHE -2
B, AATIRAAILHEEN, LARZEILHE, S5HEMR, X CERABREIAEE,
HREBFHFBERTME-—FHAOLREFTL, $0REL AP, KEARITHE, WEIGEE
AL IR BLEIBEHM AL ATHRFRRERE, ATHFBEEEHHE, RBEIRELES
BB R B PHRRA (BEHBEE), BEELAL, ABAETT, 2MEEHS A,

1 BERELNE R MERFEEORNEGRE, A EXNEE, LARIERA AN, ki
FARE AL T BELARAE, AABALL TR EAEL, LTHZRILHKRLA,

2DHERLAFE TN B, Tk FE. AR LR, ZREMNE, ATHRAKRELGTFE
15 8.

3HEPHARL R EE PRI, RaextE 3 ATAN A

4 BEPRPRAR. A, EARRXROFTRRE, RETAXH; EE5ELHRES—RBANZH
AR (i PLAEL),

5HEFRESIIKE, BNV EELRETRN. REARKE,

6. PXHE—I00F AL, PEIHEZLARSRE, FERALLAEZRFHELB L,

7RG RAT LRART] TAE, BRI PRI E R AR T AL EH N ST B R ARE,
— R A 3~8 N1, R AALTEIE

GRAVFIR) 2 435

— 754 —



