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Abstract

OU Combined Sheet Pile (OUCSP) for retaining wall is a new type of its kind that is combined with
steel pipe, called O pile, and U-section Larsen sheet pile by means of plane layouts such as 0-U-0
type, or 0-U-U-O type, or 0-U-U-U-O type, or of different profile layouts such as that with equal
length or unequal length. The OUCSP is stiffer than traditional sheet pile, and can be used for dee-
per excavation with fewer struts accordingly. As such, it is increasingly adopted as the retaining
system of the excavations of building foundation pits and underpasses. This paper reports a 3D-FEM
analysis on an underpass excavation for following types of OUCSP: 0-U-O type, 0-U-U-O type, and
0-U-U-U-0 type, 0-U-O type with equal length and 0-U-O type with unequal length. This 3D-FEM
analysis harvests some recognition about OUCSP’s mechanical behaviors when it is used for a
practical project, and shows that the calculation agrees rather well with the site monitoring.
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Figure 1. Transversal section of excavation

1. BRI E

Figure 2. Longitudinal profile of excavation
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Table 1. Soil properties for excavation design
%= 1 EMTIPRITSHENE— KRR

RS RRAK Wy (KNMY) R CL(Pa) B o () e K K B A

(10e—8 cm/s) (MN/m*)
@1 BRRFHFURS L 17.1 12.8 8.6 7.02~9.15 2
@2 R ITOR L 17.8 13.6 9.4 173 3
®2 IR L 173 131 8.8 140 25
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Figure 3. 3D-FEM modeling (before excavation)
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Figure 4. 3D-FEM modeling (during excavation)
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Table 2. Soil properties for calculation

=2 HHHESHE

+tEFE [l #1455 (MPa) BIda LR e (MPa) HE BIgn LI L FKE FHEE(KN/mM?)
0] 57.45 124.65 18.1 1.075 35.9 13.32
@2 4155 172.35 17.7 1.215 4338 12.31
@1 35.25 105.75 17.3 1.374 4838 11.63

gy BEARBERAC KTIREE e eo pomaes) MIBUEGHEREMP)  IE DR

(m/d) AH(m/d)
® 6.99E-05 6.71E-05 10 10 11.49 0.83
@2 1.53E-04 2.52E-04 91 132 8.31 0.84
@1 6.32E-05 8.35E-05 8.7 13 7.05 0.85
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Table 3. Properties of members of retaining system
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Table 4. The maximum heave and surface settlement of pit
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0-U-0 54.88 13.63
0-U-U-0 61.49 16.46
0-U-U-U-0 85.96 25.15
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Figure 5. Y-direction displacement of soil when excavation completed
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Figure 6. Soil Arching
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Table 5. The maximum horizontal displacement of pit
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HEHRM ACEALFE (mm)
0-U-0 22.54
0-U-U-0 28.50
0-U-U-U-O0 42.01

DOI: 10.12677/hjce.2020.93028 259 AR


https://doi.org/10.12677/hjce.2020.93028

M e, e

THEZE SRR, OU 41L& BUMMIE 19T T 2H & 77 26 KPR [ 2R B S N IE(O BUME) 1Y
KBS, KPR RIAR LA A o LR PR 2 B T A0 T (R 2R Bk — @ (R, LRI K ik
B3 2K

TR ST, R DS B =R A BSR4 S B BT =R A R AR,
AICERUT O-U-O HAEEMMEE R, KB (s BH Z Jrabik) s 7 fis.

se: TO1612AB)

sed to TONGJI UNIVERSITY BB (Licen

licen

12m-18m-; YAC* »i €85 Date 27 82019 1759

Figure 7. Horizontal displacement of soil when excavation completed
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Figure 8. Horizontal deflection of steel pipe
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Figure 9. Horizontal displacement clouds of piles after excavation
E 9. FZZEHURE BB HEK EAIFE

4.2. OU HiKBARAETEER

% O-U-O “FHIHE, X O BUMAI U BMESK ARG K MG NIET T8 SKRAESH R, O
TR U BUBEREK 0N 18 2K AE&EKASHIN, O B 18 KA1 U bkt 12 K. MHIETHE 4L
R 6 Fran.

Table 6. Comparison between combinations of equal length and of unequal length
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Figure 10. Settlement troughs of combinations of equal length and of unequal length
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Figure 11. Deflections of O piles of combinations of equal length and of unequal length
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Figure 12. Layout of measurement
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Figure 13. Measured deflection curves of O pile at central section
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Figure 14. Measured surface settlement trough at central section
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Figure 15. Measured change of ground water table outside pit
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