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ABSTRACT

This paper presents the optimum design of reinforced concrete conical shell which
is fixed at the base and free at the top. The calculation of stresses is done using
the SMAP(Segmented Matrix Analysis Package)program which uses the simple finite
element method of analysis. The objective function contains the ratios of the unit
cost of reinforcements and formwork to that of concrete. To simplify the
optimization procedure, the final optimum design of conical shell is obtained by
combining the result of each element. The results are presented and discussed.
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B 1. A2 YEAF=(Fy)o] AY HWWE itk

Fe Fy
(kg/cm2)| (kg/ca?)| Gy Gz T(cm) Ph P z
2,400 60 1y 71.714] 0.008063 | 0.0015 | 262943, 38
210
3,000 60 10 57.920( 0.008041 | 0.0015 | 22336828

# 2 ZANEAE(Fc)of cht MARES]

Fy Fe
(kg/cm?) | (kg/cm2)| Gy [ G2 T(cm) Ph P Z
180 60 | 10 | 58.130 0.008011 | 0.0015 | 223957.00
3, 000
210 60 { 10 | 57.920 0.008041 | 0.0015 | 223368, 28

~-111-



x 3. BANEe] HA

Case HaAFA(cn)| BFRAY4LIMZ) | BLK(¥) 1t 4 e

Unifora 1
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8.00
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variable g-;g Uniform  3Variables 4Variables
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* x/H = 1.0 : The base of tank wall

6. RN =

A PR BRAE WEHiEY ot MHEAE N shelld] BFibo] AL TSN,
A2 GING 22U AN AATER RKel B He BE F74 o Bx o
AE BE BELE F3tdct. oo BIR HRESH e AL KRS Fdch
(1). DO#E shell M® WIE, =2 hoopH) off 23] ®EEE ¥4 Qlch
(2). HEte] WE Fc.Fyo] ol 45 EAMY WiV €& ¢ 4 Urh
(3). M#E shell 2Ae] BAYHE= variable H7} USFE FA¥Y A7 H& &

9lct.

= 5% =r m

1. Hetenyi, M., "Beams on Elastic Foundation”, Ann Arbor, The University of
Michigan Press, 1961,

2. Flugge,W., "Stresses in Shells, Julius Springer,Berlin 1960,

3. Choo Heng Kek., " Minimun Weight Design of Concrete Conical Water Tanks”,
National University of Singapore, 1987.

4, Tin-Loi,F. Pulmano,V.A.and Thambiratnam, D., "BEF Analogy for Axisymmetrically
Loaded Cylindrical Shells”, Computers and Structures, Vol.34, No,2,61990.
5.V.A Pulmano and F.Tin-Loi,” A Simple Finite Element Solution of Axisymmetri-

cally Loaded Shells of Revolution,” Proceeding of the third summer colloquium
on Shell and Spatial Structures”, Taegu,Korea, pp.45-53, August, 1990
6. Wasiutynski,Zbigniew and Brandt, Andrezj, The present of knowledge in the
Field of Optimum Design of Structures”, Applied Mechanics Review, VOL, 16, NO.
5, pp. 341-350, May, 1963.

-112-



