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Simultaneous Optimization of Horizontal
and Vertical Alignments for Highways
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Appendix HlIFIEHFDE ZHZ DA

APPENDIX B

The functional inequality constraints are given by
fin=0 j=1..... m Yte [0, 1]

We would like to show that
f(O)=0 Yee(o. 1] iff jr (min( £(2). O d¢ = 0.

Proof.
Sufficiency condition: if not, i.e.

J" [min(f(1). 0)fdt = A>0=>3x 3 f() <0 ¥rE yx.

which is a contradiction.
Necessary condition: if 3 A C [0, 1] s f(r) <0 Vr € A, itis clear again that

J' {min(f (), O)F dr > 0 > J' {min(£(), O)F dt > 0,

which is a contradiction. Hence, the proof is complete. For further discussion, refer to Teo and Goh
(1987). ]
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Table I. Cost data and constraint conditions for text example

[tem Information

Vertical gradient control 4% maximum AASHTO
recommendation. 1984

Vertical curvature 1,667 m (radius)

Horizontal curvature 300 m (radius)

[naccessible region (2nd example) Assumed a parabolic curve
(Fig. 4a)

Cutting costs Depth of cut Cost $/m’

1.5m $$10.00
1.5-3.0m S$14.40
3.0-45m $$18.20
4.5-60m $$25.00
6.0-75m $$30.00
>7.5m $%50.00
Filling costs $$10.00/m?

Pavement costs S$50.00/m?
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