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Abstract

To study the influence of secondary grouting of the slurry sleeve on steel pipe jacking in high water
pressure silty sand strata, a slurry diffusion model and a pipe mechanical model considering sec-
ondary grouting pressure were established based on the hemispherical diffusion theory, relying on
an advance drainage pipe jacking project in Yunnan Province. The deformation and stress distribu-
tion laws of steel pipes under different confining pressures, grouting pressures, and grouting meth-
ods were systematically analyzed through numerical simulation. The main conclusions are as fol-
lows: 1) Increasing both grouting pressure and duration can improve the slurry diffusion effect and
enhance grouting performance. However, the former significantly increases pipe pressure. It is sug-
gested that the grouting duration in engineering practice be controlled within 50% to 70% of the
initial setting time of the slurry to balance grouting quality and construction redundancy; 2) When
considering secondary grouting pressure, the deformation and stress near the grouting hole are
relatively large, posing a risk oflocal instability. When the grouting pressure is high, supplementary
structural verification should be performed, and reinforcement measures such as localized thick-
ening or stiffening ribs are recommended. 3) When pipe jacking traverses different water-bearing
strata, the local stability of pipe segments in weakly water-rich areas under high grouting pressure
may become the engineering control condition. Meanwhile, prolonged simultaneous grouting on
both sides should be avoided. The research results can provide a reference for similar future pro-
jects.
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Figure 1. Mechanical model of the pipe section
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Figure 2. Hemispherical diffusion model
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Figure 3. Diffusion radius and pipe pressure under different grouting pressures
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Figure 4. Diffusion radius and pipe pressure under different grouting times
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Figure 5. The relationship between grouting pressure on the pipe and diffusion radius
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Figure 6. Finite element model

6. BRTIER

DOI: 10.12677/hjce.2026.153060 126 TARTHE


https://doi.org/10.12677/hjce.2026.153060

N

4.2. ARSYEBFEN

BENT R PR IB AN, HEE y=78.5kN/m’, SRPERIE E=210 GPa, JAMALL 1=0.28, JEARN. /1A
345 MPa. L3 EERIEE REL =4S, k NEEFRTEDU) R B K38 (A BREEIE B YE ) VIR 100 MPa/s,
S LR N AR AN

LY TG T W AL R (Z = 0),  [FIBT 2RI~ N AR (X = Y = 0), faf it i S an € 1 Bow,
KBRSy BEIPRAETAAE, RS 0 ) 5 K o R E R B ME, ANAEE
KALMHE 3R HeE R N A E

ISR BR TR A I HERA M , K B AR 45 5L 5 3 1 B [ PR 3R 1) Schleicher AT ARIEAT 1 XL .
ARG AT Winkler Hudk EIRRIFRERSFRATE T AR R . HARM AT & AD 1) 15 RIEAX A
[13]:

__(r-R)®’
EI+0.061k R*

A, RONREEIES), BONMIE LIRS, ROVEENAR, EIVEEHTENIEL, kIR RE.

RMEEE NS HE A7 iH 5 P I 131 kPa, P, B 99 kPa, 115453 Schleicher T fif ¥ 1 i KA
028709 0.101 mm, A BRCHAE BT B CLRE 8 ) = B 7 fos, KAR IR AZTE 9 0.109 mm, ST
R ZE /N T 10%A BEGAE T A FRICHEAY ) 4 B .

(12)

U, Magnitude

+1.086¢-04
+9.955¢-05
+9.050¢-03
+8.145¢-05
+7.240¢-05
+6.335¢-05
1 +5.430¢-05
+4.525¢-05
+3.620¢-05
+2.715¢-05
+1.810¢-035
+9.050¢-06
+0.000¢+00

Figure 7. Nephogram of pipe displacement under low confining pressure (Unit: m)
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Table 1. Diffusion radius and pipe pressure under different grouting pressures
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Figure 8. Variation of maximum MISES stress with grouting pressure during single-side grouting
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Figure 9. Pipe deformation and stress under soil and water pressure only (Deformation scaling factor = 100)
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Figure 10. Pipe deformation and stress considering grouting pressure (Deformation scaling factor = 100)
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Figure 11. Pipe deformation and stress during bilateral grouting (Deformation scaling factor = 100)
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Figure 12. Variation of maximum MISES stress with grouting pressure during bilateral grouting
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