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Improvement of incremental calculation method
of retaining structure for foundation pit
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(1. College of Environment and Recourses, Fuzhou University, Fuzhou, Fujian, 350116, China;
2. Engineering Research Center for Geological Engineering of Fujian Provincial University, Fuzhou University, Fuzhou, Fujian, 350116, China)

Abstract: In terms of support form for foundation pit, the most common calculation method of internal force and displacement of
retaining piles (or enclosure wall) plus internal bracings is incremental method, which is based on the theory of beam on elastic
foundation. Reasonable calculation of load increment is the key to implement this method. At present, the load increment of this
method mainly consists of earth pressure increment and reaction increment released by the excavated soil elastic resistance. Based on
the basic principle of the method of beam on elastic foundation and incremental method, combined with excavation construction
process, the following conclusions were drawn through the comprehensive analysis. In addition to the above two parts, the load
increment also included reaction increment by soil elastic resistance released, which was partially caused by the decrease of the
excavation face and the reduction of the horizontal resistance coefficient. The reaction increment of random point of the retaining
piles (or enclosure wall) in this part that below the excavation face was equal to the product of the lateral displacement of this point in
the previous working condition and the proportional coefficient of the soil horizontal resistance coefficient (m) , and the excavated
soil thickness in the current working condition. The comparative analysis of theoretical calculation results and measured results of
engineering examples show that: compared with the traditional incremental method, utilizing the load increment mentioned in this
paper to do load increment calculation (the improved incremental method) yields a value of lateral displacement of retaining piles (or
enclosure wall) that is much closer to the measured value. The calculation result is more in line with the engineering practice.
Keywords: foundation pit; enclosure structure; lateral displacement; incremental method; elastic resistance
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Fig.1 Load increment of traditional incremental method
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Fig.3 Load increments of improved incremental method

4 NG E A PR B SRR

B SCANEEAR ot AR Ge g Bk A A 0 &=
THE R R G T o AR 70K DL R AR N,
53 ) PR A% G488 v R0 Gk v SR R B e ) )
PiFg, JEITTHE SRS S g R E T, BRAIE
SO A
41 TFEMEM

R4 O 2508 L 2 WU AL 15 DK176+594 ~
+730 B AL ST 45 04 th AR 4 18 P SR AR
B4 HE v C30 4N TR L HEVENE, #E/2 N 1.5 m,
PEFE 9 1.8 m; ASCHEFHNIE C30 4K Vi LS 1
(5 1. 238) MIPHIENE 8% (58 3. 418) k.
ZIX BRI, bR SR KT, WA 220
JU. SLAYEEMTIRI AN 4 Fr

BYUREVEE A L E B EE KON TR
+. REEEAINA L. &R R SR
* 1.



XRR RS FEGT P a5 M B T SR ) ot 1837

#5 M
c FAFIREE T4 100 cm>< 80 cm, [A]FEA 9 m
& 4C —T 4
o 18 '
EfR §|®
s|™8
B 2 AR S 100 cmx 80 cm, [AIEA 9m
—03 1|—§' 4
S
o B E¢60.9 cm, [WEI N3 m
g 3
o
5| 8
of ©® HAE 52444609 om, MY 3 m
gl <5 3
o0 o
- S MU ,
e+ 4 4 4 T
o
o
o
[ee]
~ 3 L

B4 Hyidu A &

Fig.4 Typical cross section of foundation pit
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Table 1 Physical and mechanical parameters of soils
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FARE L 19.8 20.0 12.0 55
[iE . 21.0 0.0 45.0 22.5
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Table 2 Main working conditions of foundation pits from
section DK176+594 to DK176+730
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Fig.5 Lateral displacements of retaining pile
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