w2 2 T AR5 TR E R Vol. 22
2026 4F- 4 J Chinese Journal of Underground Space and Engineering Apr. 2026

DOI:10. 20174/j. JUSE. 2026. 02. 23

JEAVIBEIG K JE 1A S O M A s S B8 o B

FRET R, X I 4%
CERM R AR TR B, FSM 450001)

HE . ARIT B F KR L4 5 AW AT A RBMERR Frm K T A MM S T &L
R 8] M B K LAk B A H ik T2 IREAMRZZHTFET = Vq;}a;}ii#&ﬁ/—\&@%éﬁﬁ
AREAIKIE | S vAs A Kb S AR 69 A TRT o AT AL it 4 RAE AR XIS Fe ABBE M R | &
MK R A B A He AR T A KR £ AR B A Mo Ak P AR AN P A sg P H 69 TALHLAE . AT A
AW KRR EEEASWEE LREGHBEEREE N TEREMTREF AL L LA E
AER AR N E S B, B BRI AR AR R AR FEL A bk S A T A S B T A di Rk
JE A A ST AR FEL A o bk 5 P ) R AEAR T A R K Fom MM T ) T dR R A R I hE K JE
WA BT TG KN XA E AT EF N BB EH R I m,

KR KR B AR A M Do e, TAEMOK AR X I HAE 5 AT

FE 435 . TU449 XERFRINAD A X EHS1673-0836(2026)02-0611-11

Test and Simulation Analysis of Cement Soil Pile Composite

Foundation after Shield Tunneling Pile Cutting

Guo Yuancheng, Liu Yu,Tao Wei
(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, P. R. China)

Abstract: To investigate the impact of changes in end-bearing conditions, resulting from shield tunneling,
on the bearing capacity of an upper cement-soil pile composite foundation, this study is conducted based on a specific
section of the Zhengzhou Metro Line 5 where shield machines cut through cement-soil piles. According to the
principle of similarity, a reduced-scale model test of a single cement-soil pile within a composite foundation
was designed for laboratory testing. Based on this, a corresponding finite element analysis model was established.
By comparing the results from the reduced-scale model test and numerical simulations, the variation patterns of side
resistance and end-bearing resistance of the cement-soil pile composite foundation were analyzed as the pile
characteristics changed. Studies indicate after the lower part of the cement-soil pile composite foundation undergoes
shield tunneling while maintaining a constant vertical load above, there is primarily a redistribution of stress within
individual piles, characterized by a transformation between side resistance and end-bearing resistance to balance the
upper load. Simultaneously, the neutral point of the side resistance of the cement-soil pile composite
foundation moves downward, and its position relative to the pile length is less than that observed in the case where
only the pile length is shortened. The change in the length of the cut pile significantly influences the development of
side and end-bearing resistances; the contribution of side resistance decreases with an increase in the cut length,
whereas the extent to which end-bearing resistance is mobilized slightly increases as the cut length grows.
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Fig. 1 Schematic diagram of the model box
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Fig.2 Plexiglass stress-strain curves
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Fig.3 Stereoscopic rendering of tunnel model
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Fig. 5 Comparison diagram of treated test pile body
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Fig. 10 Lateral resistance curves for short pile

composite foundation
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Fig. 12 Pile tip resistance curves under different pile lengths

2.4 WAREHUETHEH-TEHESH

] 13 AN )i A 2 A A2 A b 3 fr 28 0 %
e, NEIH T LI | A0 A RS B 5 A M L 1) ey 25T
R 2 RPN Z R 8 3 XT HE W By TR
KR ML, JEFUINEZ 5, BT AR 2k R A5 3]
T 2 A M AT RO 0 TR oy 2 A
o, BRI, A & S RIS AL G LT,
IR B[RS RR BT A far 2R3 T 26. 67% , ik F B
sERAL R SR PR RE S A AR THE A s B 1 R 3 T
A3 HT LR R T Rt T AR S 67 T o o g I
SR = s AN T S 8 R N S R = 2
AR RE S K32 0K T 38, e o, BEfAR
5 AR Z Rl U VR AR 2] 7o 4w T
FEMIRE S A SR R . SR A X SE R 2, A $E
T T AR AR BE T, 00D T 3842 A
TR
2.5 SRS EE T HEMIBE S 2004

14 R SE HERE I8 2 A AR OB <k, @
o FEE I 10 (G A ) AT 14 (R Rk T 2
AL | & B A BRI 5T A b I () 1 ) A B
UEE AV A S S vy, 7 0 ) AT BH 7 0 (i A —
(O Y N Sl N R VA e e (LS o N R T
XX — G R R BEA 7407« g 3R A% s i AR
MBEAR 3z 810 TR, I B e —ad i,
FEMRE 7 oA s B ) B8 R R VR, PR, R 2
E G R YA J5 AR T S0 A ot R S AR B T el | X

1 1
10 11

5522 %
FrERQ/KN
00 1 2 3 4 5 6 7 8 9 10
- i T T T
1+ A .
) . A s
L . A A EHRE
3F n A
£, n,
£ 4t
i 5[ n AA
& n A
;56- [ ] AA
ii’7— AA
’ﬂés_ \
A
9+ A
A
10+
11t

B 13 ARmAFZG T E G EAHITRE &
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under different end bearing conditions
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Fig. 19 Short pile composite foundation
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Fig.20 Long pile composite foundation
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Fig.21  Short pile tunnel composite foundation
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Fig.22 Schematic diagram of shield tunneling

pile cutting construction conditions
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working conditions
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