Ha3t Hal e TR R R (AR R ¥R Vol. 43 No.4
2026 4F- 8 H Journal of Hebei University of Engineering ( Natural Science Edition) Aug. 2026

XE4RS :1673-9469(2026)04-0078-10 DOI:10. 3969/j. issn. 1673—-9469. 2026. 04. 010

ST TR 8 RS0 5 s
EEE ER e R

(1. 2B TR TR 2 B0 230601 ;2. UM K% HAa &+ T RS edE S
PEAR P S S A B AR 230601)

WE. YAREBMETHRIIEP I FELIARBTHRRL S TREAG IR, AR kL L
P B R 5| KA e U R AR AR FEA IS T R R B4R A R B BIAE T JUAT AR A 1:20
825 RAETS T AR | R AR A X I Fo AU I GE | @ AR A K IE AT R T R R m B KB & L4k
TR R, R A AHETY TR 3% Sk BRI AT Am B T R SR R M R T AR 0 I 4B TRE TR
BEEF, TAE AT R R 2V oA s BB KA W 0.30 m 3§ £ 0.34 m B, R B R KA
ALEART 7.14% 9k B3 i B Kk R A%, THEFMe L EHE P AR o LA R 3K, LR
BB B 693 m i ¥ K, £ TR 400 mm B4 B 5% KA BP 647.435 kPa, FFRBT T mBE K E 5 R
Byl dE S X R E N 6m A LR IAZFMEKE,

KW BB TRE ok m B A X s h); LR A

HRE 5 ES TUM RAARINED: A

Model Test and Settlement Control Research on Soil Reinforcement
at the End of Rectangular Pipe Jacking

BA Guohui', DONG Hang', CAO Guangyong'>"
(1. College of Civil Engineering, Anhui Jianzhu University, Hefei, Anhui 230601, China; 2. Anhui Provincial Key

Laboratory of Intelligent Geotechnics and Disaster Prevention, Anhui Jianzhu University, Hefei, Anhui 230601, China)

Abstract: This study aims to investigate the soil stability at the end of working well during rectangular
pipe jacking construction and its impacts on engineering safety, as well as the ground settlement issues
induced by insufficient soil reinforcement at the end. Based on the Longgang Road utility tunnel project
in Hefei, a scaled model of rectangular pipe jacking with a geometric similarity ratio of 1 :20 was
fabricated, and model tests together with simulation verification were carried out to explore the influence
of different reinforcement lengths on soil stability. The test results indicate that the soil reinforcement at
the end can effectively reduce the ground settlement. The ground settlement at the front of the working
well presents a V-shaped distribution during pipe jacking. When the reinforcement length increases from
0.30 m to 0.34 m, the maximum ground settlement is only reduced by 7. 14%, and the improvement
effect tends to be insignificant with further increase of the reinforcement length. The lateral earth
pressure of the working well is concentrated in the upper area of the tunnel opening and increases with
the increase of the jacking distance, reaching a maximum value of 647. 435 kPa at the jacking distance
of 400 mm. This study reveals the nonlinear relationship between reinforcement length and settlement
control , and proposes 6 m as the economical reinforcement length for practical engineering applications.
Key words: rectangular pipe jacking; end reinforcement; model test; settlement control; earth
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Fig. 1 Picture of rectangular pipe jacking hole
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Tab. 1 Main soil parameters

+J2 FEE/m  HE/(KN - m™) HPERIEL/ GPa AR NEEEEM/(°) FhiERJ1/kPa
it 2.50 19.10 0.018 0.30 10. 00 10. 00
Mg+ 7.00 19.20 0. 025 0.30 12. 40 38.30
¥+ 15.00 20. 10 0.038 0.33 21. 60 8. 60
i 4.00 20. 30 0. 100 0.32 20. 00 25.00
2LV T 3.20 21.20 0. 500 0.30 17.00 32.00
i KA B 3.80 23.50 1. 000 0.22 27.00 95.00
R XE T BT 54.20 25.10 6.370 0.21 31.00 300. 00
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Fig. 2 Design drawing of the rectangular pipe jacking model test system
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Tab. 2 Similarity relations between model and

prototype for selected key physical quantities
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Fig. 11 Lateral earth pressure on shaft wall at different jacking stages
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