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Uplift mechanism of foundation of plate and ball connected
by anchor cable
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Abstract: An anchor cable connecting plate and ball was developed mainly for overcoming deficiency of
current foundation subjected to both compressive and pull-out stresses, as well as the difficulty of
construction in problematic ground conditions. The basis primarily consists of the cement soil column, the
upper plate, the lower ball and the beard anchor. The cement soil column, lower ball and the beard anchor
formulate the ball cable foundation, which handles the uplift force. Combining theoretical analysis with
numerical simulation, the anti-tensile mechanisms of the ball cable foundation were explored, and the
interaction between the ball cable foundation and soil mass was investigated. Moreover, we also studied the
deformation process of the soil mass surrounding the ball cable foundation. The results revealed the
evolving law of the deformation of the soil mass surrounding the ball cable, and the relationship between

the uplift force and the bury depth.
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Fig. 1 Schematic diagram of the ball cable foundation
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Table 1 Simulation calculation parameters

v/ Es/

2 /(°)  C/kPa
L N emY) MPa w9

b+t 17.5 2 0.25 35 1.25

T Bk 75 2.5X10%  0.29

R X 5 B BT AR B T i & e L R S R AR
U b S W AR B A T T B9 0 AR 3 B A el B sk
PRBEIR T B9 T2 180 K 8 AT A 0 T A A 2% 0 B Bk ik
i B Bk 2R 5 A B A LA L B [ A AN AR T
L FCR M DR 2R A B AR . BREE AL AR PT k)
45K . EYOE R R R PTIR ) F E R T R AR B A
ENTETIINR RN YW & T N R Y E
T T 0 A B FORE g BCE AR AU S B R R
Fenfi e R IER T 201 3 A BB,

551 BBl AR IR BB W 2 () B % B B
BRI 2 2 1 B BN, 53X — B BB/
IR I1 X5 B HETl AR AR ARSI B LN
BEAT K AR

(a) B 1B T b mmR

(o) B E
B2 iR RS E

Fig. 2 Evolution profile of plastic zone in soil

82 brE MR B, e 2 (b) froR iz b
BeBEER LA 52 B R3O0 R B A [
PRI VR T LBl 2 38 5 . R BRAR 22 B3 20 e 1A 52 31 i
B3 77 15 B A A 1) 059 55k B T AR IR L BRIV JR S 5T U
s R 32 3 B304 R oK e A R e A i fi AR
TE » ITH A Bl HL A A 98 2 A A e G 8L L
BRI LR ARG L BIR . B 2 () K e A
FEL 0 20 A oh T b 3R 0 9 VR S SO R e 52 21 87 1
PAR I ENA AN UK (NS B 2 B NP o NG 2 221
B KR s AR R 52 R S AR AR O X R A KT
1] 471 5% o FF EL AT 3R 1A 0 b T8 794 s 9 8 2R o) o 7 K
J& ERGE R BR IR b R A b T A R
Bl S T2 BB IR IX. I fie 28 i 22 3t 36 T2 AR B O 1Y)
WK . R BRMA b 3 T A2 B Y 3 W] o3 A IR
BRURAR [l FOUD 5 199 53 7 o BE R BRAA 32 138 3 7R T
S 1) LS VD 18] G 3 4 (o A e A A i IR
JI LR BRAR R T A A A A BT DDA IR B[R] B 3 2
PLARBEIR . T BRAK Z R 1 b Rt 52 B0 0 J i & A=
RSN B T BRAA

55 3 B BL BVRE AR B Be . WAL 2 (o Ps L%



% 64

MACT 5 R E R A R R AR 25

Bt B B A b 3R e SR BB R TR A R
BRAR LA 088 ZRAT R F I K. T B 1A A A
DA% F 2 NTTRE R e A LR 7 N TR A L o £ N 87 N
AR B T BRAR B 5 K P BT 1 2% L R OK P
DRIE T 2 22 M 3 A9 il X B s O il e 1] 2 (o) PR
RISy X6 7 8 9 P X

Wi BRER LA 2 LRk AR LR L s R
Hh Y SR DO i B 3 T 7S B A OR ASE 50%8  T BK
P i) 3 22 2 Je o o B 0 AR DX b R R ) TR I L
— 2 SA L SMBURE 18] RIVKSF- 18] 3 J8 o 128 3 4 8 2 A
M 5 F BT U] AZ TV 14 U {EL s T Z K S H5 TE 1 A i
T ERUACER A I 7K U8 AT il 1 B R A A E 3
s IAE 1) b R bz A 16 S L9 8 A T i T Al
NTIpSE PO RN T

3 RKENZFEMARLTEEERSHEEE
Fig. 3 Distribution profile of plastic zone around the cable

foundation of shallow buried sphere
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Fig. 4 The shear strain of the soil around the shallow

buried sphere cable foundation (section map)
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Fig.5 Surface plastic zone distribution map of

shallow buried ball cable foundation
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Fig. 6 Pullout test of the shallow buried

ball cable foundation
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Fig.7 Surface failure of the shallow buried

ball cable foundation
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Fig. 8 Uplift plastic zone of the deep buried

ball cable foundation
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Fig. 9 Uplift displacement nephogram of the deep

buried ball cable foundation
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