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ABSTRACT 

In this study, physical and numerical models were applied to analyze 
the pipe-soil interaction during pipejacking work.  Physical model was 
applied to simulate cases of pipejacking with excessive driving force and 
insufficient driving force.  After calibrating with the physical modeling 
results, the finite element software ABAQUS [1] was used to study the 
behavior, including surface subsidence, failure mechanism, and pipe-soil 
interaction of pipejacking excavations.  

The major findings are: (1) the results show that the driving force is 
critical for the behaviour of pipe-soil interaction.  Surface subsidence is 
mainly due to the lack of driving force, however, the excessive driving force 
could cause the unfavorable surface heaving problem. (2) Comparing with 
the analytical models presented by Leca (1990), it shows that different 
models consistently predict the surface heaving behaviour but not the shape 
of surface subsidence.  Theoretically, the long axis of the ellipse of surface 
subsidence is parallel to the driving direction, but the physical modeling 
shows the long axis is perpendicular to the driving direction. 
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一、前 言 

 (cut and cover 
method) 

 (trenchless) 

 
 (pipejacking method) 

 ( ) 

 (micortunnelling)[3]
90 cm

80 cm
 

 

 
[4,5]

 [6~8]
 [8,9]

 [7,11]

ABAQUS 
[1]  

Leca  Dormieux [2] 
 ( 1(a) ~ 1(c))

 ( 1(d))

 [2]  

T S S rN DNσ = σ + γ   (1) 

Tσ

Sσ

'' ,, φγ cC
H

D
2

49
'φ

−

V 第一破壞模式
collapse 1

地表坍形為橢圓

 
(a).  

Tσ

Sσ

'' ,, φγ c

D

C
H

1V

2V

2
49

'φ
−

第二破壞模式
collapse 2

地表坍形為橢圓

 
(b).  

Tσ

Sσ

'' ,, φγ cC
H

D

'49 φ−

'φ

V

第三破壞模式
blow up

地表隆起區為橢圓

 
(c).  

V

φ土壤摩擦角

 
(d).  

2
D

 
(e).  

1  Leca  



 壽克堅、張芳維：管推進工程之物理模型試驗與數值分析 529 

 

σT σS NS

Nγ D γ  

 ( 1(e))

 

二、管推進物理模型試驗 

 

2.1  相似理論與模型相似性之探討 [12] 
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2.2  模型試驗材料之基本性質與實驗設備 
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三、數值分析模型之建立 

3.1  砂土之應力應變關係與降伏準則 [1] 
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3.2  數值模型之組成 
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3.3  管推進行為之數值模擬 
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四、結果與討論 

4.1  物理模型試驗結果 
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4.2  數值分析結果 
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4.3  破除鏡面時土體坍落現象之數值分析 
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4.4  物理模型試驗與數值分析之結果比較與討論 
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五、結論與建議 
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