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Design of Cable Bands for Long Suspension Bridge by Three-Dimensional Finite
Element Method
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Synopsis :

The center stay bands of Minamibisan-Seto Bridge are fixed to the large diameter cables
of a long suspension bridge and hold the hanger ropes for bridge girders and stay ropes.
The center stay bands are manufactured as two sides of a cylindrical shape with a thin
shell, and must fit the cables precisely while bearing a heavy load and undergoing severe
stress. The structure and stress distribution of the center stay bands are evaluated by
the three-dimensional finite element (NASTRAN). The main points obtained by the
evaluation are as follows: (1) The saddle type is optimal as a structure; (2) concentrated
overstress is not generated at any point on the bands; (3) the stress is evaluated using
the figures which have been obtained by adding stress developed in tightening of the

bolts to uniform shearing stress caused by the stay force.
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Design of Cable Bands for Long Suspension Bridge
by Three-Dimensional Finite Element Method
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Synopsis:

The center stay bands of Minamibisan-Seto Bridge are fixed to the
large diameter cables of a long suspension bridge and hold the hanger
ropes for bridge girders and stay ropes. The center stay bands are
manufactured as two sides of a cylindrical shape with a thin shell,
and must fit the cables precisely while bearing a heavy load and un-
dergoing severe stress. The structure and stress distribution of the
cenier stay bands are evaluated by the three-dimensional finite ele-
ment (NASTRAN).

The main points obtained by the evaluation are as follows: (1) The
saddle type is optimal as a structure; {2} concentrated oversiress Is
not generated at any point on the bands; (3) the stress is evaluated
using the figures which have been obtained by adding stress devel-
oped in tightening of the bolts to uniforin shearing stress caused by

the stay force.
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Fig. 1 General view of Minamibisan-Seto Bridge
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Fig. 2 Cross section of Minamibisan-Seto Bridge
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Fig. 3 Loads on the cable band

Table 1 Friction coeflicient between the cable and inner sur-
face of the hand

Bridge Friction coefficient { )
Kanmon Br. 0.174
Wakato Br. 0.161
Delaware Riv. Br. 0.200
Koln-Rodenkirchen Br. 0.162
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Tuble 2 Percenlage of voids A

Diameter of | Percentage Cable
Bridge cables D of voids X spInning
(mn) (%) | method*!
Golden Gate Br. 0919 ‘ 19.0 AS
George Washington Br. 911 20.9 AS
Verrazano Narrows Br. 911 20.5 AS
Delaware Riv. Br. 762 20.3 AS
Kanmon Br. B4 19.0 PWS
New Port Br. 387 18.5 PWS

*AS Alr spinning method
PWS: Prefab parailel wire sirand method
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(a) Hoop stress (b)) Bending stress-1  (c) Bending stress-2

Fig. 4 Stress in the cable band
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(b} Socket type
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{c) Side saddle type

Fig. 5 Structure of the center stay band

(1) v FNE%EA
Fig. 6y % v FMEZEN AR, £y — A uihEes L,
BTN R TIET Y P Y — 7 i oA T 2 O BT % L
TWBE, Yy PERTCIRAFA v —FEEN T 0 #30HT
r—ZAEEMU ISR ET A, =, A FREr -
ADPEALICE U O CHIBIEAER S REY, SOy,
FAFMEARFTHD EE LD,
(2) e
Fig. Tic2 v PP DE 15 2 7t BB s L
Py PRI VEDIA K E {, Aous AUG I b i T
DLl Tunh, LishioT, SY FOLr—-7abo
e Ladd, 3w FIRERE T4 i &, Wast R X ol
e BRSO RIThH S,
(3) ARFAm—TEHEFEORE
Fe- T VR BEROHEI S L, HA il
BT FRETZ 0w —EO IGNTar o HHEFERES LECH
D, COfERENWmEL G HROE S, 274w — 7 LRk



ERTHREREE AV 2 BAAES — 73 F OIS 21

Fig. 6

Fig. 7

/Upper flange

Cable

Inner surface
= of the hand

O

(\lL/

—20=L 0 L0

Meflection (mm
(a) Saddle type )

Upper Tlange

of the cable

Fixed hlock
of the socket

Cable

TTTEEOCIO U Lo

Deflection fum)
{1 Sucket type

Deflection of the inner surface of the band

a) Saddle type H
@ o ~7 e, 00 ¢, 70

70

Ga

Stress (kg/mm?)

= e, W
Stress (kg ‘mm®)

(b) Socket type

Distribution of principul siresses in the inner and ouler
surface of the band

B Fibc B E b, HEHRES —- v FEMS-chs o
L, FRBRO=SREHRERZNERCREIRL LA, AF
AT A L —AE r — 7 GETHETHE L - R ER LT
P HR LT LT

4.2 ZRUHFRERZCL DL BN

421 BREFLORE

EF BRI Fg. 8 KR 12 2 F kL, 75 VS HIEounT
PGB S SR = — > — BRI Ltze EheAT A B
— PR T U S L, v # a7 Tl L
FIDBHE - FRBICEAAE <, ORI X 0 REDGI
A RIE R EREELTATF =7, ~vi—r—FE
LT O R E Lic,

ERBEL 6k v o FERE LN 11562,
DEFLE LT,

L 590

Section A-A

Fig. 8 Finite element model of the center stay band for 3 di-
mensional analysis
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Fig. 10 Distribution of principal stress in the band {except the
bolt tension)
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Fig. 12 Finite element model of the center stay hand for 2 di-
mensional analysis
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