4% e "= L T #M o #k Vol.41 No.6
2019 4F 6 H Chinese Journal of Geotechnical Engineering June 2019

DOI: 10.11779/CJGE201906006

REIA TR SRR R RAT R B 75 AR5

AR, X
(L IR, TR R 518023 2. IRYITI A LLEEMEITHERAR, & ®YI 518172)

& . N B A SR IRFR TS R S 450, N SCPE S KT NIEE R A SO 5 i i T R
BEBHZ —. BT RZEFRIR ) NAR RS A A, SACERE (RIRRIE) KX )\ 7%
CRIFR R ACERHE (RIFREHE)  ACEMEE (RIFRMEE . RrplsE. KPR (RIFFREE |« i
IBAIRIAESE (FRIFREIRIE) DURCH U2 RIS (RIFR 24 25 8 FhIL AP S # g5 05 sk T-RIE 2R %0
BT T NTIRIGHES:, TR T 8 FhIEAR SIS M SO S ACT RIEE R BT AR, R S0 3 A WL DU P =
PREERI 0 KT R REGIAT T, JERAERICIEIT T /A%, 4REW, WS RGE T Hg R
FEREERCUT, SRNT AR TR N SO M SR G T T AT N« A7 5838 T 9T B AT AR CRESUEE DTS BRI
) (JGI120—2012) AUARAE T /KPR S ACFRIE KRBT AR E, ATEERES TR, T AR S%,
KA. UREEDT; SO A KTNIEEREG TR STk

FESES: TU43 XEAFRINED: A XEHRS: 1000 - 4548(2019)06 - 1031 - 09

EE® Y S ER(1965— ), Y, WHLEMA, 18, RS H TN, FENFE T TR T/E. E-mail:

jinyabing25@sina.com,

Analytical methods for horizontal stiffness coefficient at pivots of inner
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Abstract: The row piles with inner support structures are often used for retaining and protection of deep foundation pits, and
the horizontal stiffness coefficient at the pivots of inner support structures is one of the most important design parameters of
retaining and protection structures. In view of the stress-strain linear elasticity theory and deformation coordination hypothesis
for compressed bars, the analytical solutions of horizontal stiffness coefficient at pivots of eight basic types of inner support
structures face-to-face support, splayed support, inclined support, angle support, vertically inclined support, ideal-ring support,
single-ring support and polycyclic-ring support are derived. The formulae for calculating the horizontal stiffness coefficient of
the above eight structures are put forward. The horizontal stiffness coefficients of four commonly-used structures are calculated
through examples, and the finite element method is used for checking. The results show that the analytical solutions are in good
agreement with those calculated by the finite element method, and they can be used as the initial input data for calculation of
support structures. This research improves the deficiency that the “Technical specification for retaining and protection of
building foundation excavations JGJ120—2012” only affords the formula for calculating the horizontal stiffness coefficient at
pivots of horizontal face-to-face support, and the research results can be used as a reference for the design and construction
personnel in deep foundation pit engineering.
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Fig. 1 Sketch of model for stiffness coefficient of horizontal

inclined support
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Fig. 2 Sketch of model for stiffness coefficient of horizontal
angle support
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2nSithjAhj 144 SN Y; S[
Jj=1

Y. w7 s, BEEEESTK 100 m, 3
80 m; KRR T8 X B 1.2 mX 1.2 m; R
FEARMUCA 35 my 30 ma 25 m B =3RRI UH
PG5, TOEHEWTIH RS 9 <=3 8 1.8 mX 1.2 m, %
SR 1.2 m, SEEREITH R . AREEE T
O BRI O, IR U ER R
LN C30. WM SCANEE N Y E, M2 1.2 m, BE
B 1.5 m, HEESREREA C35.

P RO B B R, ARAEC (27D, WEHE R
RO 43 % R 5 [ v o0 i) 355 B e 342l 3 T A
B, 0,=90° , K/ =4.1m, $=8.0m, #If% X5
=1.0 mX 1.2 m; 2% R SUR P PR S — MU RE S 8
m, 0,=78.7° , hLy=4.9 m, FEEHMEX SN 1.2
mX1.2 m, $=8.0 m; 5 MR IE S8 AR BUN 1%
PHE 8 m, 0,=68.2° , R A, =R
PEIC 4 mAb IV A £ VSRR 9E X = 1.2 mX 1.2
m, $3=6.0 m; WKIBEAT B S HRTBURE . MER BRI
SRR CRENFEYT 5 — 0, 4 ) — MU &
AT S R B B U, XA LR 1
—MRBURE RIS B LIR 0-513° , 1;;=23.5 m,
PEXEN1.2mX12m, S=4m; F+—H 6,,=90° ,
Ihs=141m, FEXEANL2mX12m, §=8m. HE
AR I A P LA B 40 MR AR HE 50(38)
THEA R &S RUKTFNIFERELE 1, AR A
I T HBIDUM 1/4 B, FHAb S RKCPRIEE R40T
R o R R B
2.5 FBEGIRKERNERBETES BERXTEE

N EG A SCHE T (1) SR PN SCHE 5 1 S KPS
REBN MRS AR CEERN ZEREE, RHAT
Midas GTS NX #A5F 4 ANHEBIHAT T HUEB, $2
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S e A SCHE SR IR RS, e B H 25 SR S 4% C
R ELAT B8 AT W FE R B A . BB, 3C
PHER] 2D B TORAN CHJE AR FE A A2 A 8] BE R
SR TR R 58 ), AETTHZ T8 3l A D) RE AT H
AR o OB BERASRH 1D 2ok, Eidik
WOFZ 1 _EAH R B AR 1D 28Tt o (B
R B ITTA S HER SR ICAE T iR S . B 8 LIRS
IV =AW SRR B 1B 8 A KRR
SEHCH BB — 5N RS P S S5 R KT
¥ =B BB S s B B8 KT B2 R OB
S RN ER 1. AR 1/ BE S, FIRHASC
T BT i 2 T SRE RO 2 R HORH B0 (R AP ) (B X
WRE AL 5%, DHAE 10%LA, & AT AR
JERLAT s BRI PE N SRS AP RIS L =411 2.2
%, WIEEREL N 045 5.
R 1ANEGIKTERIE R Ky BITRSBERXTEER

Table 1 Comparision of horizontal stiffness coefficient Ky; of four

examples (analytical and numerical solutions)

FALFEIE KT B GE KT

WO IR RERT R R T

Ki/(MN'm™")  Kr/(MN'm™) E/%
A — OV 209.4 229.2 -8.6
Fp = (R 40.0 38.9 2.8
ﬁ%_% T<)H HEI 45.7 46.1 -0.9
FHHIW G2 1D (=
Fhb) 139.4 133.6 4.4
FHIY (S22 136.4 130.1 4.8
FHIY (G2 A3 126.9 123.6 2.7
HEIY (GZA 4 116.2 112.0 3.8
B (G205 96.7 95.1 1.7
HHIY (G2 6) 96.4 97.8 -1.4
HHIY (G2 76.3 82.6 -71.6
B (G208 108.9 111.2 -2.1
B (GZA 9 120.7 125.0 -3.4
FHIY (524 10) 129.8 134.7 -3.6
FHIY GZA 1D 112.9 116.4 -3.0
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Fig. 8 Calculated results of horizontal displacements at pivots of

example No. 4
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bb, S5 RR WP R AR SE RARSRTRE LT, T mT
VERIRIEG TS G5 K F T T ST AR Fa A\ B -

(3) HEFIPBIEACT I AK T W1 B 2R o 7
SR T IR BEEAN AL S AT R A A A B
Jii, RIS A R A A A 8o 555, TR
S B R FEREAT AP Bz H 2 AT IR .

(4) ZIPFELLRIALE, Bedlm A SCHESCRIfE
TR Z IR IR TN SCHERIE R NSRS
I GEAE BT I AT RR Ff I T 3 P4 5 X AR 4 (1 2
R, AR RATIICERIAEOT . W RTE
FYU, PRSI RBON, N ESHEE (D
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