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Abstract

This paper deals with the strongest beams with the solid regular polygon cross-section, whose volumes are always held con-
stant. The differential equation of the elastic deflection curve of such beam subjected to the concentrated and trapezoidal dis-
tributed loads are derived and solved by using the double integration method. The Simpson's formula was used to numerically
integrate the differential equation. In the numerical examples, the clamped-clamped and clamped-hinged ends are considered as
the end constraints and the linear, parabolic and sinusoidal tapers are considered as the shape function of cross sectional depth.
As the numerical results, the configurations, i.e. section ratios, of the strongest beams are determined by reading the section
ratios from the numerical data obtained in this study, under which static maximum behaviors become to be minimum.

Keywords : strongest beam, tapered beam, clamped-clamped beam, clamped-hinged beam, constant volume, double integra-
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Linear taper, clamped-clamped ends, n=4
P=1(q2=G5=0)
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H 91(n) 3] 7 7} A S H(g**
€t Tm,m st Onm et Em,m
3 0.622 |0.00129| 0.619 |0.00406| 0.000 |0.00150
4 0.622 |0.00149| 0.619 |0.00469| 0.000 |0.00140
5 0.622 |0.00154| 0.619 |0.00482| 0.000 |0.00132
co* | 0.622 |0.00157| 0.619 [0.00491| 0.000 |0.00117
4) 2335 (p=1, a=0.4, ¢,~0.5, g5=1)
H () 3] A Z(9) AL 4o
€5t Tm,m Est Onm Cst Emm
3 0.758 |0.00689| 0.824 |0.02263 | 0.0630 | 0.00849
4 0.758 |0.00795| 0.824 |0.02613 | 0.0630 | 0.00790
5 0.758 |0.00819| 0.824 [0.02691 | 0.0630 | 0.00746
co* 0.758 10.00833| 0.824 [0.02736 | 0.0630 | 0.00660

*n=co: YY @
Rl A8 (90 Wi HFEHHE “07olol A8 o]
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A8 NESRs WY e, =S <070l Al A Ao]
] Aol

a8 5-700x= AN D=4l oS FS5EE] ey
vke YeRlon), AN o olele] Hudd i, 5
B¥alE, 2448 B8 et um Gum enm)= Tl
- F83tt oligh I & 16 A¥ Wdd, a1
A B U3t AFEE (=1, a0.4), SEE}5(g9q5),
MAHEE 3F(q,~0, g=1) D ZFE=F(p=1, a=04,
7a=0.5, ¢=D2 e} (Hmr O Emmys ATHAE WS
(n) BE F23190) o] T 1949} o] Arizkale] W
ne el YIS WIXA| etk S, mik ol9le] e =
70] 2O e, qhe BF Tt 18y HAASGelE
& Aol Kol Jt}. d2A (1Y FFsksolM 98 o
H(n=0) nyme AAAE Ddl@=3)°] Hlsto] 121
(=0.00600/0.00496)Z ¥ 21%2] W (nd] T7IE X3t
=, miro] 2SS Hdl sl fefsith. H7(o= vt
AR ngko]l AE5E frElsith. 2eiv 8= (o0l o
A= ngke] F95 felsit) &, A Wi g,
28 o) HIsk] 1.29(=0.0067/0.00526)F 2F 29%2] A
299 715 st wEbA ¥Igle) 7S VIR

(1) AZ3Z (=1, a=0.5)
W 2l
Est Mm,m Cst ‘9m,m Est Em,m
1.450 [0.01080| 0.907 {0.03784| 0.000 [0.00839
1.187 [0.01123| 0.869 {0.03763| 0.106 |0.00458
1267 [0.01115| 0.876 |0.03767| 0.094 [0.00509

s HEe*

=

o

o

r (
[e2

oﬁﬂ@%
o | | o
2 | oo |°

@) SEFE3F(ggr=1)

s il [€) A4 | ASEHe*

° €5 Mmm €5t Onm st Emm
X138 1.139 | 0.0655 | 0.744 [0.02443| 0.000 |0.00420
XEXE | 0979 | 0.0658 | 0.775 |0.02446| 0.023 |0.00203
A3 1.015 | 0.0658 | 0.773 [0.02443| 0.010 |0.00239

(3) AAFEFEF (4.0, g5~1)
Moo | #HAZ9 | 43 HE@*

eSf 77’7!,’7! eSf 9}",)}1 eS[ &n, m

A8 1.173 10.00367| 0.754 |0.01468| 0.000 |0.00210
&A% | 1.070 [0.00370| 0.800 |0.01479| 0.061 |0.00115
s | 1.099 [0.00369| 0.796 [0.01475| 0.047 [0.00126

4) 2315 (p=1, a=0.5, g,~1, ,=0.5)
() Adzke | A& HE*

eSf 77’7!,’7! eSf 9}",)}1 eS[ &n, m

A 1.344 10.01558| 0.851 [0.05513| 0.000 |0.01154
¥E4% | 1.100 [0.01601| 0.833 |0.05480| 0.081 |0.00605
Ass | 1.164 [0.01595] 0.837 [0.05484| 0.058 |0.00674
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