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Shape finding based on equi-tension field and structural analysis for cable structures
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A cable element is developed in this paper for flexible cable structures with pulley. This element
is formulated by modified functional of variational principle and has the same features as usually
finite element based on the displacement method in which displacements are unknown variables.
A few numerical examples are to show the accuracy and efficiency of the proposed cable element.
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L. F=TADY L FEEE E=200GN/m2, Wik
L A=0.02m?, 7 —7 )V EiZ L=100m TH 5. r—
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EORLELTHD Z ERGND.
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EOr—TNOEREORRERD D, 0L, Fr—
TLVBERITI2ERAHAY, BiR21XY 7 fFERDLE
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BElT, B RBOS 4 REUT TR b ivieho
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KRB R THESKEEZNE LB EORRETHD. &
nHORE Y, EAWEOBROBBIBIEIZRD A
THIKHEZSE LI BREREREORER/I TS Z
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HEOEALEZRE S EbAREr—7 VO T K
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E=200GN/m?, A=0.02m?, L=100m
¢=1500N/m, B=5m~100m
(a) PIEIE L UERR
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Reciprocal of axial force (1/N)
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Coordinate along the cable (m)

(b) B DMk
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2, MBS EE L EITE, FREFNBEEET
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+ 18 — Ay N3O (12)
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TNVEZRORBEEIIRO LI ITEEIND.

Ic = I + [ATN*), (13)
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Reciprocal of axial force (1/N)
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P=0.5kN ————
RN —
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Reciprocal of axial force (m)
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WHEERFIZRoTWS, LaL, Case-l ®20D L
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x4 BEZHEID28F I —7N

PIEREE T3 AT fe B AE AR
Case PR OGS FT =7 VEIS TR At ) ]
hi(m)  ho{m) | fi(m) f2{m) L1(m) Ly(m) T(kN)
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(b) Case—2 (h1=41.0m, h=41.6125m) node Ielement (ipode J
element Ty
element (jpeode K
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—e TN -Tr=0  (16d)
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pulley node
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—
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(a) PG EE SN —T L

cable element

ulley node
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2
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N T A
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(b) BERES L WSRO E Lo —T L
B1-16 WHHEE T —T I T BMERLZ%E

54 7—JIL+SADFER
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Main cables : E=140GN/m?, A=758mm?, ¢=63.0N/m

Diagonal cable : E=140GN/m?, A=39.4mm?, ¢=3.27N/m
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H-18 F—&AtD 2 oDBHE

6. HEMNE

TR ENTE S — T AVERIZOWT, BERE
LFOEEBERIZONWTEELZITWY, i, #HEIBERIC
A OHENEENTNDERDI, FOHES % ERIC
ITH1-ODOFHEEZERL, 51T, BERIIBWNT, H
BRNOr—7VCERE, NIMERT2 L5 25 kE
Lz, ¥, BEFEIZLY, ZhboFEOFEDME
L7z,

Tk, FRNOFHETTOI—T NV EFAD
FARTEE L Bl & ki MBI L ABERT T A &
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