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Abstract The squate B-spline function was used as the function of displacement field. The spline element of

elastic straight beam and semi-analytical spline element of thin slab were derived. Several examples about con-

stant or variable thickness beams and slabs were computed. The results show that the square spline elements

have higher accuracy, less unknowns and occupation of memory space than the common elements or strip ele-

ments.
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Table 1 Deflexion and bending moment of beam

RAEGREDHE » RHHER KR
Central concentrated load, p Uniformly distributed load,q
" Wa My My Wa Me My
FSEM 20 0.00514 0.119 0.119 0.00256 0.0415 0.0752
30 0.00518 0.121 0.121 0.00260 0.0417 0.0832
okl 0.00521 0.125 0.125 0.00260 0.0417 0.0833
Exact
* % 3 4 2 2
b4 /D b b
Multiptier Py /D Py Pb gt/ g q

FSEM = % B #: & SC 3 Finite spline element method; n= B 503 Number of ele-

ments. er_wcenm H M‘P ——Mesnire H M. Moy
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Table 2 Deflexion and bending moment of beam under hydrostatic load

P34 {8 S Two ends [
simply-supported Two ends clamped
T We Mg Wa My Mim Mem
FSEM 20 0.00650 0.06245 0.00128 0.02073 0.03080 0. 04441
30 0.00651 0.06248 0.00129 0.0207% 0.03165 0.04622
40 0.00651 0.06249 0.00130 0.02081 0.03207 0.04914
Lk 0.00651 0.0625 0.00130 0.02083 0. 0333 0. 05
Exact
i % 4 2 4 2 2 2
Multiplier qd'/D qob g0b'/D qob qob qob

FSEM = # B # % 7C 1% Finite spline element method; n= 81553 Number of ele-

ments. Wa———Weane; Ma—Meuret Meg—— Mt Mum——Mugniens
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Uniformly distributed load,g Central concentrated load , p

" W Ma Wa Mq

FSEM 20 0. 004184 0. 1248 0. 006599 0.224

30 0. 004185 0.1248 0. 006602 0. 246

32 0. 004192 0. 1248 0. 006612 0. 246

W 0. 004196 0.125 0. 006620 0.25

Exact

Mfﬁiﬁie . gt/ Do gb? 9b'/ D, o

FSEM = 7 B £ 2 JC #: Finite spline element method; n= 8 J¢ ¥ Number of eie-

ments. W*———We..m; Mqr—Munm
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Table 4 Central deflexion and bending moment of thin slab

w= 0.3 =10 w == 32 n = 30
. - PR 4 11 3 X 1 B G ZIWE R E
Mk R Three sides simply-supported

Two opposite sides simply-supported

Four sides simply-supported and the other nwo sides clamped and one side clamped
We Mow Mys My Moo Mg W Mo My
m=1 0.004103 0. 04933 0. 05165 0. 001953 0. 03462 0.02793 0.002821 0. 04048 0. 03749
m= 3 —0.00005 —0.00154 —0.00447 —0.000048 —0.00160 —0.00437 —0.000049 —0.00157 —0.00446
= 0. 004053 0. 0478 0. 0472 0. 00191 0. 03302 0.0236 0. 00277 0. 0389 0. 0330
*ﬁzﬁﬁg 0. 00406 0. 0479 0. 0479 0. 00192 0. 0332 0.0244 0.0028 0. 039 0. 034
M%fltipfer g /D qh* qb? /D al? gh? G /D ot o’

n=FTTE Number of elements. Wiu——Wenres M Mumre: My =My onre
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Table 5 Deflexion and beading moment of thin slab under hydrostatic load

n=20 me=1 m=3 E *ijiﬁ? Ml?ﬁiﬁier
W 0. 001517 — 0. 000025 0.001492 0. 0015 AL
W 0. 020995 — 0. 000780 0. 020215 0. 020 qoh?
W,e  0.019926  — 0.002257  0.01767 0.018 Gob?

n=BIC% Number of elements. Wag——Were; Medr——Moconwes Myp=——My comre
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Table 6 Deflexion and beanding moment of variable thickness slab under variable

distributed loading

n=20 m=1 m=3 % }iﬁi)ﬁi M:ﬁiﬁier
method
W 0.001250 — 0.000015 0.001235 0. 001237 qh'/ Dy
W 0.044458 — 0.001376 0. 04308 0. 04312 ab’
W, 0.051222 — 0.004602 0.04662 0. 05018 a

n=ZICH Number of elements. Waop——Wme; Mat——Micares Myg——Mycone
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