24392%

v av v av -
VRIAANWINY tl'mnﬂunmnmnmwuﬂwm

T

SUT7-712-49-24-42

&

F1HNUNTIVY

msWanaumsesnuuuTuEIUNIRANE MaWlanuuWangaty
Y o v a y v Aa Y v K
mnﬂﬂgﬂmmmsﬂﬂnmﬂemui;mmsmmmmamzamuﬂmmu
(Development of Design Equations for Pultruded-Fiber
Reinforced Plastic Having C-Section under Flexure

with Simple and Fixed Supports)

135unuganyumsidean

umIngnazmalulaggaun3

awv o w oa L 24 a v 1 A Y
Nmmnmﬂumwsuwmawmmﬂuﬂﬂumnammmammm



( H )LL) o v .
YWaH 2 ?c\ yaemyawidy finiwamensminiiuuvind

i

SUT7-712-49-24-42

)

&

a v

AN UNTFIVY

mINaenaumMIedNIULTHEIMWAIaANESEUlanuuWan ey
Y v A K4 v aa v v = v
nindazldsmelaussdaniigasessunuudemazuuutiauiy
(Development of Design Equations for Pultruded-Fiber

Reinforced Plastic Having C-Section under Flexure

with Simple and Fixed Supports)

AUTHIDY
U

L% YV
WInilnsams
a awv a J
ansy¥e uasernag
113I¥13ANT 5N TuB

dnind¥dmnssumans

I Ineauna lulaggsuis

1a5unuganyumsIdeonuminendumaluladgsni Teulszanas w.a. 2549-50

av o v a 0% v a v " A Y a
NiN]‘M’Ji)ﬂ!‘lluﬂilnlﬁﬂﬂﬂ'lﬂ‘)‘ll‘llﬂ\‘l?nﬁ‘lﬂiﬂ‘Sx‘lﬂTi'Ji)EJ!!ﬂlWUQQ!ﬂEJ'J

WHIGU 2555



f

faanssniszma

] v
MsauiuInsanIsIve ldi?N mswmmaumseammuwmuwmﬁmmaim’c’fu“lﬂ

Y L% Y o @ A 9 [ d'd [ 1 = [
LL‘U‘U‘W'@V]Eﬂ"]fu‘ﬁu"lﬂﬂgﬂﬂ?“ﬁﬂWUiﬂlliQﬂﬂﬂM%ﬂiﬂﬂiUL!UUQTULLﬁS’,LLUUUﬂLLuu (The

q

Development of Design Equations for Pultruded-Fiber Reinforced Plastic Having C-Section under
Flexure with Simple and Fixed Supports) 85 umsaivayusviszinalasnuganyunsisy
naumIinndumaTuladgsuis  Tewdszanw we. 25492550 Faldsumsdaassunein

Wi szanaruau Tagiumssziudoiaus 1asinsnnd 1t UANLATINAIT IVVUNINA

o W

HIvevelnsvevounmAed1inUAMZNTTUMTIVBURIIALAZ UM INOGumMA Tu TatgsuTs

Y q

3 [} y @ 1 @ o a @
fluednegs uenvimiuuds FIsvlasvevouguuissnuar $1597a uazueniwia Yyyau

undnuSyauen @rwindenssulos uazuiedlse inqusgwa uie'lie)s anvae uaz
[ a U @ <R [ ) a a a FVR A v o
weianng auees inaniszaulSyaed mdnimnssylesin lasomaelunissanm
@ ' ' v W <] d
MBI NNATDLAZNATOUBIVTUTLITILAZEANY g1 Yoo URM TUANUBYATIZHYBA
av 0o w a a 4 v aw @ L4 y a 4
anu3ve dnindnNImnssuenans aotudtouaziau tazgudinsesiieIngmaaiuas
malulag v amedoma Tulaggsuis

a

ANSF uaeInag

Wi InsansIsy

WHIYU 2555



qj

%4 \J
unfnaeo
248928
aw dyd @ S A K a 9 Y ()
NuIslititagiszaniiefnymgAnssunmslnssadiavesniu PFRP widagUda
muldussdalaviianinzvesyasesiuiuanaieiu 18un yasesfunuude uazyasesiuuuy
auriy a1 PERP wihdagUiidn 19 ludnunlsenoudioduloudasiia E-glass uazisdusiia
L4 a as @ v a 1
Tndieciansiaznan1au3s Pultrusion fegranadand 3 vua ldun 76x22x6 102x29x6
g 152x43x 10 mm 1ABNBATIAIUVDITLUTEHINNYATOIT DABANNANVOIMTNIAR (L/d) Y
Tu¥2952M319 10-53 AU PERP $112U 172 #10619 QANATOUIRDANHINAYEIAIINYIIADMT
5 1 ) (S PN @ ' {
apvauoamalnseaiaa: Tuwud Inauszyesnu 9100y Tumud 1numzveddied 191U
vy ° = @ A o Y
nagou lagmimufSsuifoununandiuan ldnnauniseeniuuves LFRD

U v o ' %’

ANANINATDU TATTINNUIT ANNTUN 55314’J’NHWWLTﬂIﬂ'QLﬂ'lSLszZU%ﬂ'\illﬂlu

v
v @ ' a wva K 1

o a o [~ a a a @
ANy FaFuIUNTLNIAIBI1UAANITILA TILANAIIINNOANTTUNITIULI
9y 9 s o a3 a EY AL g @ ' g‘l o
AMuds TaotdnyazthuFaduaudaml sz 60-80% voatmiin Inua1z 91NUUANNTY
youdunsmazaoy o anauuy IiFudunsaunsEnIiiIeg1unansIte anyuzn1sIinYes
@ g ' Yy oy A a ! 4 L2 a '
oot uuums InameA uY14tina91nnN15UA (lateral-torsional buckling) FUNANNTHOU

o

MM sueus st lunaufeIty mnmInaaeu linunsR lnefiasuesian

q

3

. . 5 1 = ya 1 A X A4 o ' a A

(material failure) TﬂJLlIUG\TﬂQLﬂ'wﬂﬂﬂﬁﬂﬂhlﬂllﬂ'llwuﬁuuln@f)ﬂi'l'(T'Jl‘lﬂJﬂ']ﬁﬂaQ HUDNINNU
o oIS 1 1

AUMTOBALULUYDI LFRD ansaviie Tumud Inamizuesniuldedisgndeuiivane lay

a ' 7a @ a
anuAanameg lunusnuensnId luniadmnssy



Abstract !
248928

The objectives of this research are to study the structural behaviors of the pultruded fiber-
reinforced plastic (PFRP) channel beams under flexure with different support conditions; simply
supported, and fixed-end supported. The PFRP channel beams used in this study were made of E-
glass fiber reinforcement and polyester resin and manufactured by a pultrusion process. Three
different geometries of the beams are 76 x22x 6, 102x29x 6 and 152x43x 10 mm. The span-to-
depth ratios of the specimens are in the range of 10 to 53. A total of 244 specimens were tested to
investigate the effects of span of the beam on the structural responses and buckling moment. Then,
the obtained buckling moments were compared to the buckling moments calculated by using the
LRFD steel design equation.

Based on the test results, it was found that the load versus mid-span vertical deflection
relationships of the beam specimens are linear up to the failure, but the load versus mid-span lateral
deflection relationships are geometric nonlinearity, and the response curves exhibit gradually
increasing nonlinearity toward the buckling load. At the buckling load, all of specimens were failed
in the form of twisting and large lateral displacement occurred simultaneously in the form of the
lateral-torsional buckling mode of failure. No external material damage was observed. The critical
buckling moment increases as the span-to-depth ratios of beam decreases. In addition, the LRFD
steel design equation can be used to satisfactorily predict the critical buckling moment of the PFRP

specimens within acceptable engineering error.
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