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A numerical method for determination of cable tension on cable structures

Dang Tung Dang* « GlFZE* « KH1ERT
Dang Tung DANG, Eiji IWASAKI and Masatugu NAGAI

*ZESE T B2 APELHBREHE (T 940-2188 ¥FiEREMT_LERIT 1603-1)
*EFSE T EEEHRZARIER T2REE . BR%R (T 940-2188 FiBREM™ - EMAT 1603-1)
*ERE T EMETESZRPEIE TEHEE - 835% (T 940-2188 FBREET LEIT 1603-1)

The objective of the research presented here is to develop a determination of cable tension
for cable structures basing on proposed cable element with pulley by using some constraint
conditions. First, known horizontal component of cable tension is assumed to be equal at
position of intersection between cable and tower. Secondly, displacement of girder is supposed
to be minimized at position in which the girder is supported by cable. These conditions are
reasonable because it is considered that bending moment of the tower does not occur under the
action of dead load of girder and bending moment of the girder has the same features as bending
moment of continuous beam. With proposed procedures, even if a special calculation technique
for finding shape is not used, shape-finding and structural analysis for cable structures could
be done with the same technique. The results of the method are compared with those of the
conventional one in the application of some numerical examples of cable-stayed bridge to show

the accuracy and efficiency of the proposed shape-finding method.
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K&oT, FEDLICHNLT, BM ARk
DEZBENZDDEGEERS.
rz=Gb (1.3)
Gb IR/ THDHDT, EFED 2z IcHLTR
XBERL L TWaRIThiER S 0.
r(z) — r(Gb) = (Az — b)T(Az — b)
— (AGb ~ b)T(AGb — b)
>0 (1.4)
z=Gb+dr LHBL, LREFRDLIICKESB.
(Adx)T Adx + 26T (AG —IN)TAdx >0  (L5)
T GIOVT, (AGTA=AMNKILTWVBEE
RIIHEET S, T2, (AQTA#ADLE, K (L5)
hD b (AG - NTA RO L BB BFENDS. T
Nyt LIE, S5, cZERLLTde=cy D
EaEEEZDE, R (L5) BRADEIICEIND.
A(AyY)T Ay + 2cyTy >0 (1.6)
chdb, R cAHEDHEIE, Rz Lxn
BAKHB. LIeh>T, (AG)TA = Al Gb D&
INCRIRIC 2 BT D DORETHEMEERL TV S.
175 A ZREED TS L,
A=UuwvT (1.7)
DESIEREN, Wk nxnHWBITH, mxn{TFU
& nxnfil vV QIERERTHITH 5.

Utu=viv=vvT=1 (1.8)
ch&b, RA3) DG RRDEH IS,
G=vw iyt (L.9)

CZTW o i BEHOMAEIX, W DiBEHONE
EHRw; A0 DEEITE, TOWE Y w; &3, Fiz,
w; = 0 DFERFEROIT Y D BEREINE RE
DFEITIF 0 £ BL.

Zn&o,

(ANTA=UwwwvT
—uwvi=4 (1.10)

LB, HRERICISRE, SN_RE
ZRLTVS.
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