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Discussion on equivalent elastic support stiffness of ring beam in circular
foundation pit

SUN Hai-zhong
(Shanghai Construction Engineering Design and Research Institute Co., Ltd., Shanghai 200235, China)

Abstract: Taking the equivalent elastic support stiffness of the ring beam of circular foundation as the starting point, this
paper uses the supporting spring to simulate the spatial circumferential effect of the supporting ring beam and expounds
the derivation process of theoretical ring brace stiffness, regardless the real phenomenon that the ring beam is circular in
non-theoretical state caused by construction. Based on the working well project of a municipal engineering in Shanghai,
the theoretical standard ring support is simplified to polygon support, and the support stiffness is calculated according to
the plane vertical elastic foundation beam. The calculation results are compared with the standard ring support. The
comparison results show that the calculated stiffness of the standard ring support is about 10 times that of the multi-segment
line support which is similar to the ring. As the number of segment increases, the polygon tends to be circular and the
equivalent elastic stiffness tends to be stable. The optimal number of segments should be determined according to the radius.
The stiffness of multi-segment line support is used to calculate the foundation pit profile. Compared with calculation results
of standard ring support, the influence of bending moment and shear force is considered, which is more suitable for
engineering practice and ensures the safety and reliability of foundation pit support design. In the design process, the design
concept of simplifying the ring beam into a polygonal ring beam can provide a reference for the stiffness calculation of
similar ring brace in the future.
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Fig. 1 Stress and deformation of ring beam
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Fig. 2 Plane layout of foundation pit support of working well
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Fig.3 Section A-A
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Fig. 4 Calculation model of confining pressure of ring beam
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Table I Comparison of approximation and standard circle stiffness of ring beam
A p/(KN/m) ARpo/mm AR A TSN EE/(MN/m?) FrAE R R TSI /(MN/m?)
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Table 2 Comparison of approximation and standard circle stiffness of ring beam
R/m p/(kKN/m) ARno/mm VAL B R T B M1 /(MIN/m?) PRt R LTSI BE /(MIN/m?)
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12 1 0.050 20.0 200
18 1 0.113 8.8 89
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Fig. 5 Stiffness calculation with different segment number

AR, HEFPEAEAN R=6 m. 12 m,
18 m I, LB o 120 20, 24 B £ESE
BrRot SRR A, AN TR /N 15 B 3 S P W v 5
T AR 5 A A2 SR o 3 ) o BB

(2) AHFFELARR AN 6 m (B A6,
IR GE EAs A, BRRVIPIREHZ K
LA S RCC NI B R T4 T o AR T-Fnidt
[FIER, Ik SIS OB 08 T S S8 1)
AR

TEJE S TR T, HR R L J7 T2 N
AR LK RIS, Wik B A7 7R T 5 3 3%
WIFERS, 5 T S 0 P20 3470, &3
HUE

(3) ARAEHIEER[10], PR T IELRE—F
RREBRAE AT 6 m, L. T IESHEESNKE
BAAEKT 6 m, #EUUEHZ BT H R
NIBERE, 2B BEAKRT 6 m.

4 2 B

B ST R A TR R TR, [ R GT R
BRI, e TRESEER R, A2 TR ER R, [
N ELEXan v in R UR N A EZNSIE S ubi 72 27 I NTES 2|
P PR A 5 24 T SR 2 TR] S B Wi BEAF AR K
ZES, XXHEGTHE BT i TS @A R T
PR T AR SO (B 2445 S5 2 W B R 2 B A T AR
SEBREAE 74T Ar IR TSI AT S BRI LA

CHENG lJian-guo, MO Yun, XIE Wu-jun. Design and
application of ring beam support in deep foundation pit
support[J]. Soil Engineering and Foundation, 2012, 26(1):
9-11, 15.

[2] b T MIDAS/GTS % HELUIRZE A SCE A IR TT 5
Hr[D]. AJs: RJIFEH TR, 2018.

TIAN Shuai. Finite element analysis of inner support of
foundation ring beam based on MIDAS/GST[D]. Taiyuan:
Taiyuan University of Technology, 2018.

[8] ZEARMK, BWEAE. RITEIEGTHERERR B2 A B30 SO i I

ZREGE]. HUF A TREEEAR, 2017, 1338 T 1): 129
134.
LI Sen-lin, GE Yu-xiang. Calculation method of retaining
piles with annular beams elastic support[J]. Chinese Journal
of Underground Space and Engineering, 2017, 13(S1):
129-134.

[4] JEf, BRI [RTE ST Gh AL A B RN S5 R T ST
. B 1%, 2003, 24(2): 169-172.

ZHOU Jian, LUO Xiao-bo. Structural computation of
circular retaining structure[J]. Rock and Soil Mechanics,
2003, 24(2): 169-172.

[5] Wik, Wi, R, &5 RIEGUTIZ P R SO 4

FIHEAR BT, DAL, 1999(5): 2-5.
PAN Hong, CAO Hua-xian, WU Shi-ming, et al
Characteristic analysis of circular support structure in deep
foundation pit excavation[J]. Industrial Construction,
1999(5): 2-5.

[6] #%%, ARSI, BEAHARK. NITEIRGE S8 BUY R bt S 4 45
FIASTEMRNTAR[I]. J15ZET, 2020, 41(4): 684-694.

CTH5 225 70



220 ;L S\ 2022 5 H




