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Back analysis on displacement of supporting structure and proportional
coefficient of horizontal resistance during foundation excavation
LI Jia
(Sanmenxia Technical Institution, Sanmenx ia 472000, China)
Abstract: Reasonable soil parameters directly affect the displacement and internal force calculation results of the supporting
structure in foundation pit design. Especially the proportional coefficient m of horizontal resistance has the most pronounced irr
fluence on the displacement of the supporting structure. Based on an engineering case of foundation excavation, the characters of
materials and process of foundation excavation were simulated by the plane finite difference method, so that the horizontal dis
placement of the supporting structure for the excavation was simulated and calculated. Through analysis of the influence of soil
parameters on the horizontal displacement of the supporting structure, it w as determined that Young/ s modulus was the parame
ter to be obtained for the back analysis of displacement. The objective function between measured displacement and simulated
displacement was built, and Young s modulus of each soil layer was obtained through back analysis. The relationship between m
value and Young, s modulus was derived by the elastic foundation beam method, and thereby m value of each soil layer was obr
tained. T he research results provided a certain theoretical basis for reasonable determination of design parameters of foundation
pit, and has important practical significance for the effective control of the displacement and deformation of foundation pits.
Key words: foundation pit; plane finite difference method; proport ional coefficient m of horizontal resistance; Young s modulus; e

lastic foundation beam; back analysis of displacement
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Fig. 1 Influence of internal friction angle on horizontal displacement
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Fig.2 Influence of Poisson ratio on horizontal displacem ent
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Fig.3 Influence of Young s modulus on horizontal displacement
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Fig.4 Simulation process for back analysis of displacement
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Fig.5 The schematic diagram of plane finite

difference mesh generation

1
Tab. 1 Soil parameters
RWAEA JEJE m o MR (kg m?)  FLBRE ) B A B/ M Pa MEV/NEY ¢/ kPa @ (°) E/(me &)
AT AL 4 1 880 0.4 4 0.25 15 15 0.05
(7R 1 8 2010 0.3 25.5 0.25 0 38 25.0
WA A 4 1980 0.4 27 0. 30 14 22 0.01
R 3 4 12 2 000 0.4 42 0.25 25 34 0.03
IR [ & A 5 2100 0.4 80 0.22 4000 40 0.05
2 —
Tab.2 Calculation parameters of enclosure structure bored pile
AR/ m W/ (kg m?) ) I/ M Pa e/ AT 4B PR AF/ m
0.5 2 500 28 0.17 0. 049 08
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Tab.3 Calculation parameters of enclosure structure steel support
b [ 7 Hi® JE R i b IR W AR BRPURRE BR PR R
> : /mm fmm (kg m?) /m /mé /M Pa /MPa
WX T 0.5 m( 5 —if)
W% F 5.5 m( 5 i) 609. 6 16 7 900 4 0. 00132 200 200
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Tab.4 Construction steps at the excavation stage
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Tab. 5 Young/ s modulus of soil layers by

back analysis of displacem ent
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Fig.6 The schematic diagram of calculation of

o~ point displacem ent under uniform load
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Fig.7 Caleulation schematic diagram
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Fig.8 The conversion between Yuung: s modulus and

coefficient of subgrade reaction

AR L2 B m AT i R i E SR R, A
J2 E B8R, m AWK, W A 2 1) m 0T LA
JEER RN 2 22 5, A SEbr TRE
3.3.3 mERSE

R R A3 2 B A & £ A 15), 45 21
Lol 15 m A, TSR WK 6.

6 ZXK3+ 315 m
Tab.6 The m value of each soil layer on Section ZXK3+ 315
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1 A LIt 4 0.25 8
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5 9K [ 454k 80 0.22 130
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