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Numerical Realization of Soil-cable Interaction Characteristics and Its
Validation

PENG Wenxiang, YIN Quan

School of Geoscience and Environment Engineering, Central South University, Changsha 410083, China

Abstract The characteristics of soil—cable interaction as well as the numerical realization of the cable element and its validation are
studied in this paper. The mechanism of the soil—cable interaction is analyzed and the numerical modeling is done for the cable element.
In situ—monitoring tests are carried out to obtain the reinforcement force of the cable, the numerical calculation model is built for the
reinforcement force and the results are compared. It is shown that (1) with the time, the reinforcement force of the cable increases gradually
until the excavation of the foundation is finished, and then the reinforcement force will tend to be constant; (2) the maximum reinforcement
force from the numerical calculation is 259.0kN and that from the in situ—test is 229.4kN, and similar relations between the reinforcement
force and time are obtained. The analysis results validate the numerical model.

Keywords soil—cable characteristic; cable; numerical modeling; insitu—test
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Fig. 2 Deformation of cable model

TR SR TR R T ) e O B V7 g BB T R A 4 B )
WIBZ ko 309 R UL, SR BT DTN BE ke, T LA 5 3056 B 4
ARG . F3 50, BTUT I A BT DI AR B AT G AR

276
k= In(1+24/D) )

A, G IR By DR | O IR R R D R AT
(6
b A B b SRR - A ST L ) 8 R )

;e GAu (5)
= (DI2+1)In(1+20/D)

S Aw Sy 35 AR A S THT A AR X B2 RS

2 HHITETAYKIRIEIE
21 IRRmEEHS

HGAHM 132, TE3E; Ak 64.00m, 5
56.00m, 5 #1 1 AL 25 3600.00m>, JFFZ % 12.70m.,

i XM 22 2 SRR LR 1

R A2 FLHERE + 75007 I3 85 AT 340 LR S st an /8l 3
FE7R o WG S AP B E A AT KT (R BE 5 2 BRI EE 3 Ol 2.0m , B
FF ) B S 200,

.
1:5
B

s

7.?2

—

B3 ENHTHEE(BEM:m)
Fig. 3 Section plane of foundation reinforced by

cables (unit: m)

2.2 AT E 1 HY B 5
AR T A (AL AT S B g R 6 v I Bk fE

F'=ka' (3) R 36 i AT e 5 ] L AR 2 ) ) 286 4 T, SR ARG B il T
ke, EPIENIEE VR 5 HERAR Z IR] A 25 1, T LA A 9K L L 7E B N 2 B T AR
Rl S 2010,28(3)

4@7



J‘CMK

B —
F1 HEXIEMRHHFE
Table 1 Geological characteristics of the monitoring field
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22 R A REA N R S =
2-1 2 AR b Ry b Y X AL R 57 46 5 0.60~1.90 0.40~5.10 N=3 ifi
22 2 I /D AR 9 X A5 #8746 % 0.60~1.55 1.10~4.75 N=14 if;
2-3 2 WA /b R WX 5 SILIBEE 3.10 1.70 N=21
32 BRI i AN e E A R U KA SRR A 2 )2
3-1 2 i 9 5 XA HR 5346 5 1.80~18.50 0.85~9.00 N=10~15 if;
322 1 fifi 5 AL HR 5346 5 4.50~26.80 0.60~12.60 N=16~29 if;
42 Bt 48 KB E, sk AR (S b SR KA R A XA R A 2 2
4-1 )2 90 Sy 12 9 AR 346 5 0.30~7.80 2.40~24.80 N=9~16 7
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SEANZEE B LRz R S RAER 1, ik, 4
T B L IR B AR S5 7 %) 8 R AN 7 5 O A T A Ay, SR ik
P2 3 1 p ) L A iR AR SEBR e T B AT AL AR —
Sk 110~150mm , 76 FL 11 il 78 55 HE 1, 3 3 LA p80~90mm [
SRR A SN AR R R s TR B A p80~90mm Tl BE L
V4 A RIS 5 S 43R R o b L R Ak, AR SR B
BB 43 SRR P TR 5 R 22 R] A b 4k 2 BE D R AL R
35 i 28 T AL 5 R A R 5 T SR AR 22 R I 3 4 s
2006 43 7 16 H % 2007 43 A 22 H, XizZr &5
U TR AR E N TAZFLHEBE I — HE T508 g #5433 19 70z
BEATHEAT TR T R W R g%, AT AL B4 140mm,
KH 4xT d5Smm WL, #iAF K 30m, [ H B K E 6m, % it
Pk 71 550KN, BET8 E fof 2% 200kN , 3T I #2508 B vboxd 4% i
PHABE 147 B R A HEAT T KRB, 5 R 2k 2, DA
FF4E I ) W D25 5L 0T LU L BE 35 07 2 SR R h
ANWEEE I, £ 07 TFAZ BG4l ) A T AR SR R
73 229.4kN, Rk 8| & it4i4k 71 550kN #) 41.7%.

F2 14#EHMKER
Table 2 Result of cable reinforcement force test
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(a) Three dimensional model

Mt H JEJ1/kN JE 733 /KN
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2006-04-05 110.2 29.9
2006-04-12 125.3 15.1
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2006-09-29 226.1 90.8
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(b) Zoom in model
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Fig. 4 Numerical calculation model
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force variation
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