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Abstract

As an attempt to make the multi-objection for the line design of the rope way, the resulted
formulas from the catenary curve as exact ones were summarized, and it was found out that
the Kuhn-Tucker's optimality conditions and regions of the objective functions can analytically
be expressed with dimensionless parameters.

The Pareto’s optimum solution set was analytically obtainedt hrough the objective function-the
minimum relation of W*, and W* is a trade-off relation.

From this, The dimension of a rope and the value of an initial tension that are the standard
in design of the rope way were determined.

It was concluded that V* should hecome minimum, and that the ratio of the dimension of rope
to the value of an initial tension become larger than superposition factor corresponding to curve
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of 7 -tofl B Bef slAslst Exigiel, aelnz X
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By shete] A 0% 3,142 Kuhn-Tucker 2[4
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s zbek, FARA A Frbe AW )Al A A Bl A
B¥%o 2 o] E3tx 948 ¢ + Jgaith
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(61), (62)9) o &3hA) ol A

Wop=4 (59) +6 (4 (55) ~4 (59)) 67
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4. TR0

4.1 MAZA

23358} Aol () : 500m

2R H L zo| (B) ¢ 200m

s fe] # ) izo) (A1) 1 250m

dARF(N) : 8

AEsE2 (W) : 300kg

AH4.5= 222 : Locked-coil C & K16, 600m
5ol 5 (D) : 2m
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Table 3 Comparision of the catenary curve and the parabolic curve

Parabolic curve

Items

Catenary curve

Differential eq. d*y/dxt=w/T,

Curve eq. (No load) yr=V* . gt — J1F+V*.

U*. x*. (1—x%)

d.
e
y*=sink(U*-x-B) - sin A (U* « x*)/U*

B=sin k"1 (U* . V*/sin hU*) —U*

[U* o X (1—x*) + W (1—2.%) +2*
y*_

Curve eq. (load) (x* <x2*) sin h(By) =sink (U *+By) + W*
U*,x* (1__x*) + ‘/V*,x'*) (x*zx,,*)
Tangential eq. ‘ dy*/dx*=V*— /14 V*2. U*(1—2x%) dy*/dx*=sin h(2U* « x*+ B)
Refcaction angle I=Vi*— Vi + (1T T« U+ f=U* (Vicoth Uy*+S;*) — Uy* (Vcoth
ion .
£ TV U Up*—S;%)
Langth of rope { S*= 1+ V* . (14 U**/6) S*= yU*t+ (sin RU*/ U*)?

Moving of Counter Wt.‘ D*= Wx(W*+2U* J/1+V*%) /8 D*=x,*« Sy*+ (1—x.%) Sr*—S*
Tension eq. ‘ T*=«/1+(V*— J1F VR U+ 1U*. 9% T=cosh(2U* + x*+ B)
Max sag I 0*max=U*/4 ‘ 0*max=%%zu * SN o1 — Y*<n * COSQL
Table 4 Value of results
Case Boundary condition Y™ l 0 ‘ W We*
3 U*ain=0. 1431 0.1355 0<0. 4135 0. 0949 0. 3267
V*minzo- 4
g | Urmin=0.1431 0.1823 0. 02<6<0. 394 0.10147 0. 33909
V*max=0.5
10 U*nax=0. 1506 0. 1368 Contradiction 0. 980 0. 3103
V*minzo. 4
I U¥nax=0. 1506 0. 1836 6<0. 414 0. 10475 0. 3220
V*maxzo- 5
4.2 W+, Wi*o| =|4st 4 ABolA ZEASt ¢ & 4 gk

AFAA st Qe A 2EF4A A,
A7 AF% AP d5-F4 4d-g Table 34
A AAH o2 Fitd A4 F JAEF 7Ll EH L
2% AT HlmIge.

5 B BEREES HmEEEHE 329 T
o] )8k Filwl Table 43} Fig. 79} %+, Fig
7614 FA(1), (N)4e| Pareto3|dsst 452
gt Fig. 8¢l A4 3l Pareto3|dsste] o
22 Jebnz ek olRdlA AAdE FA(N) A

o] Azt 23 ol HxF Ui dm o=
o Hks 2o13H e ot A 55 W] 4ot
=3 o] Kyt FFF We'ike]l &t H+e A &
£ dg=eh A2 4 (67), (68) A

WHop=0. 096, W¥1op=0.3169 9] < dgich,

4.3 Z7|HEN 2Lz K RE

We, Wrre] s Ageld 4 (69 27148 T,
L To= W/ W, =300/0.996=3, 125kg o] H 3 4=
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Fig. 7 Prato optimum solution set
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Fig. 8 Distribution of superposition factor

2 Hke 4 (TN w=2T,U*/I=2X3.125X0.
1431/500=1. 79kg/mol 22 24z 77 FHFo £
<] locked 20il B =7 20m/m 2 HX gk
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