[y} a a\ d
luSuse I neninus

U A A % a % J
UUNAINGIA NH1INNAMNHAIFNTAT

a

ArnssuenaasaunUung aInssulesr)

=)
IyaN

o

NIV LB 20350 Tom0

M AN

d' 1 = ~ 9 o G <
1303 ﬂTﬂ"i1ﬂWI’E]“W’E)IﬁEJL‘Viiﬂ%“VIE:(ﬂﬁWWi‘Uﬂ1uﬂ’igﬂ@ﬂﬂ@uﬂiﬂmaﬂ

Topology Optimization for Concrete-Steel Composite Beams

%

WAV WAIIAY 50

Tanasanivvevlng
Usemunssums
( 5O9MANTINGBIIRANA 1INGIT], Ph.D.
ASINMSI
( 504fNaNT1TIINA F992181%4, Ph.D.
NIIUMS
( dermans1nsdnaiieni 52393501, Ph.D.
FINHNAIT
( 59N aAAT19130n0 1¥A IUN251903, Ph.D.

U A A [y a (Y] do
UUNAINEQEY N‘ViTJﬂﬂ]ﬁﬂ!ﬂ‘l&lﬂiﬂ]ﬁﬂﬁiﬂiﬂﬁ!!i’?ﬁ




a a J
INIUNUD
A
130N
' = A ) o 2 <3
ﬂ?iﬁ?ﬂ?ﬂﬂWﬂIaﬂUHN13ﬂq@31ﬁﬁﬂﬂ1uﬂ3$ﬂ@ﬂﬂ@uﬂi@rﬁﬁﬂ

Topology Optimization for Concrete-Steel Composite Beams

Tag

WIBATIAY 30

LUo

7 a

JaufaIneds umAneaunEaIaas

7

4 o 3 a a a a
oanuauysaiuilSygirnssumansquiudia Gnsiules)

N.71. 2554



a = 1 { o o I
Asay q30 2554: MIrAmene laomuzngadmivaulsznounsunIaman
Ysyamimnssumaasqufiiadia aInssules) d19139513e0555 1851 119
a s (R a a J W -4

Arn3suTles 819158N1UTEINeTNUTHAD: T9IMAATI5Y

waawa 1INdIsal, PhD. 131 wih

Y
v AA

a @ s A @ ax 1 { ° o
N1UHIIYUY G]E‘lﬂ‘igﬁ\iﬂLﬁfJWGJJuW’J‘ﬁﬂW‘iﬁWﬂWﬂ@W@TagmNW‘ﬁﬁﬂﬁTﬁ‘iUﬂ1u

Q q

S &

(% 4 = =Y o a
UsznounsunsamandanaansvoImsanelszneudieszitiouds luanyuzunuglay
3 a E4 ~ ay 1 a < Ao
NUUAAITUADUMTUATIEN IASTNIANINTBONUULFUAIUADUNS ALAT U ANTIIIAD
11552 MADANUENITIINIA 4.0 WATHLAIWAN 40, 50, 80 LA 100 IFUAUATLAZ B
Y
WA 2.0 WASHUANWAN 100 rudmas Tasliimiinussnn 1500, 2000 tag 2500 A lansy
o AR ] o v o == 9 o d Aa
nsziwuuganninanaadauIaiiu 12 nsdiAny msaiuuvuiiaos W luded
4 o o a o o [ A
muanszi Taglduuudrasesm @S uusauunszned1miumMIai e IasamineuuunIa
=< & I~ &’;’ a S A o E) o J a 4
a39 Fsensaagliduduaoumsinszifesunniimsaiuuuiiees Il ludeamud

A A ] a < 09/’ 2K o a <3 a ~ [
"’U’f)xiﬂWuﬂ@uﬂiWﬂUliJLﬁﬁNLWaﬂﬁﬂﬂuu%ﬂﬂWﬂTﬁﬁWﬂﬁ3J']fl!WmﬂLﬁﬁNLﬁNTZﬂq@iuu@]ﬁgﬁﬂﬂ

v
a A o

o oy Y o o w Qy ] A Aa o Y A
ﬂl@ﬁﬂ?i‘ﬂ?“]ﬂlm'lﬂ”IﬂTiﬂﬁ]ﬂ%uﬁ')uﬂ@uﬂ'i?’l‘V]ll"]JiSﬁTl‘ﬁﬂWW@Ti’)f’Jﬂuh_lvn(lﬁ‘ﬂ@Wf’JIaEJllﬂTﬁ

[ = Y o a u'J = A’ = dl
WWUTnl‘]JTlﬁgu@fJ ﬂizuaumﬁ%mmu”lﬂ%uﬂizmamau"lﬂlmswqﬂ ﬂﬂWﬂIﬂﬂ!Wﬁﬂg‘ﬂZ’!ﬂ

o 4 [ o A

v s 9 Y ‘o N :
ﬂ"]ll’]ﬁﬂﬁzﬂ‘lﬂlﬂuﬁ@ﬂlﬂm“ﬂﬂ@i%!ﬂm“ﬂu?ﬁuﬂ@ NEA LAY NUNIIANITAN qu@

q q

/ /

A A aas A A s (R a a Jd @
AYUOBOUTARN a183JE]5]5’EJ?J'1%15EJ‘I/]‘]Jiﬂ}JTJ‘I/]EﬂuWu‘ﬁ’Haﬂ



Siradech Surit 2011: Topology Optimization for Concrete-Steel Composite Beams.
Doctor of Engineering (Civil Engineering), Major Field: Civil Engineering, Department
of Civil Engineering. Thesis Advisor: Associate Professor

Benjapon Wethyavivorn, Ph.D. 131 pages.

The objective of this research is to develop a method and strategy of finding the optimal
topology for concrete-steel composite beams. Case studies were simply supported reinforced
concrete beams with span 4.0 meter with depth 40, 50, 80 and 100 centimeter and 2.0 meter
span with 100 centimeter depth, loaded by point load of 1500, 2000 and 2500 kilograms at mid-
span, forming 12 load and span combinations. Finite element model was the smeared
reinforcement model with fixed grid mesh. The optimization processes begin with an
unreinforced concrete beam then the optimal topology of both concrete and steel progressive
emerged at the same time gradually remove in efficient element. The processes continue until
the ending criteria were met. The optimal topology can be found by using two criteria, the

minimum weight criteria and minimum cost criteria.
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