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Study of calculation theory for retaining structure with prestressed
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Abstract: Based on the previous study and comparative analysis of two current calculating models, a new calculating model of
prestressed double-row piles is presented, considering the double-row piles and soil between piles as dimensional equivalent truss and
pile end as elastic restraint and meanwhile adopting the method of exerting vertical prestress on back-row pile to balance pile-side
soil pressure and improve the mechanical performance of front-row and back-row piles. The calculating models of dimensional
equivalent truss and the method of exerting vertical prestress on back-row pile are essentially verified by comparative analysis of
three calculating models and FEM programme. Combining with engineering example, the key factors influencing prestressed
double-row piles are analyzed. Both the calculating analysis and the engineering application show that a satisfactory result can be
obtained with spatial equivalent truss and the method of exerting vertical prestress on back-row pile.
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Fig.1 Plane frame model

W TT A IR A g 2 7R SRR A )
AR o H T ECB RO RO, dfE LUk 442

OGS SZ S BLIRSE M ) AN A sty KR A [ 2
W5 TRSIfRA—e AN, Bk, EMrikiafa—
SE 1 )5y B
22 FHEHHRER

2 FERE A ELAEF (P TR R A RO, AR
SO B . AR R, RIS
gy, HabszBBER LB, A, B
HEWE = A4 Sy o R S AT A A A
VEF =B KT AT 4, BT LME e Bk ) 1A 4 i e
JEHERE B, R 1 s S X P s S R S
HEBE 17 B B R SE R, 2 B

B2 SFEATRER
Fig.2 Plane bar model

SR T M AR AT i it BT
i S SRR P XK RE i Ja HERE (A2 A2 B KAk )
LA, AR R UR BT e A,
R BEH REXHE S HE (A TRl A LA i LR e
BESRRL A [ 4, 5 SRR DUTIAT s H .
2.3 ZREAMERRR

2 ) A AT BB AR SRR Z Y 30 UHESE
PPOBE A T T G R T A U A 4 R ) 5 A A
A, HIEREBESAEA M B I HEE AR 2 []
PERIZER], PRI AN 2. Si5h,
FESEBR TR, T AR A PR e AT
FLENEATRII, 102 B oA — SR AN I 2T 1
DM 3 Jl ARSI EAGE o 1B T
TN 32 RS ARAE e 1 B4 XUHE SCI IR 0 225
P, DA 2 22O Hr 2 FEAE AR LA R XU
2 ) AR

FEL TS XUHEE PR e A2 5 )5
BEDTIL AUAEDTER PR I I A 1, RS
FIFAE It o0 B 1 BN T, ANOLBENS 9N o HERE (K4
AT HEAER s g, REMRE RPN T 1, 1o FLAEYS
A i HEREON £ 1 7 o R T CHEREAT S Tl A



53

FER NI PN XS (o SR I 5T A T RE R 913

A T80 A0S T AU g 18 0 i 2 S ) e A
FEs - FCAH A PR SR T3 8050 3 A K K/ B 22
YEM o el TR 8] AR FR) T AR, EATI AT A
T e FHERE S 18] L ARG A — A A Tt TN 4R
K L@ HEFEAE X A 5 HEAE ] AR TN,
TAPE ] A F) - PN AT 2R — 20 T

S UA LI AT, ASCER I e AT HATE T
TN 7 RCHERE S S (10 25 R S AT A, JEF
T BB 3 s o ] A & - Bz R By
[ i £ Ay P RRAE i HERE PP TR AR SR IR, i
A 2 ] £ = HEIBC ZR A 55 1B 28 B 2 1) I 3% B A0 D B2
%, I HAEAMar s E I R FURR I e %5 1E
B ARRT AT I i ML REB AR AR, XIS R
LARUT ST RPURRE ST, RS RE T,
IR wt /13 -V U VWP ERY & S o S = o SR DS £
AT D TS ) B B ARSI A I HEAE D 1 % 1) TR
JIHER R B R A S A, TN T R
ANRIEGOTFEURBER L JZARDUTAE o 25 ]S L
T RENSAE 25 18 T HRN I RN, AT LOREAE ] 14
DIRFHEE, ETIFESEEE, il R g
e, AR ] .

B3 R

Fig.3 Spatial equivalent truss model
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Fig.4 Finite element model of double-row piles
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Fig.6 Calculated results of double-row piles
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Fig.7 Influence of prestress on top beam stiffness of
double-row piles
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