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Abstract

This paper presents the experimental study on
the PFRP compression members having C-sections
with pinned-pinned supports under axial
compression. The objectives of this study are to
investigate the structural behaviors and the modes
of failure of the compression members with different
connector spacing and to compare the obtained
results with those obtained from the ASCE and
AISC-LRFD design equations. The specimens were
built-up from single PFRP C-section, having three
76%22x6  mm,

102x29x6 mm, and 152x43x10 mm. A total of 15

cross-sectional dimensions  of
specimens with slenderness ratio ranging from 124
to 188 were tested. From the tests, the linear elastic

responses are in the range of 90-100% of the critical



UNANNATY NIINFITINT FnsIneaas v.au. IR 7 atun 1 unew - ﬁqmw 2557 13

buckling load. The modes of failure can be generally

classified in the 2 forms of individual parallel
buckling and individual opposite buckling. From the
previous research, adding the connector did not
affect the strength. Finally, by comparing the test
results with those obtained from the design
equations, it was found that the design equations
are acceptable for predicting the critical buckling

stress of the PFRP compression members.

Keywords: Column, pultrusion, pultruded fiber-
reinfforced  plastic, double  C-section, axial
compression
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102X 29X 6 102 29 6 96 9.3 4.5
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16

UNAMNATY NINFITINT FnsIneaas v.au. IR 7 atun 1 unew - Jguiaw 2557

e'fiqLLama”anwﬁm”@gﬂﬂdi{ﬁLLa:'iN‘iing FUUANI9
ﬂmjaa’i’a@;ﬁiﬂumuﬁé’nﬂﬁmﬂmimaam"’a@lmaa
AUAA (full scale testing material) I@Uﬁdﬂmswad
U8z  LYINAU 181.1 MPa a2 34.2 GPa @1u&1aL
ﬂ'wmﬁiwaﬂugé‘aﬁ@mjm%aﬁ@ YAIRUAALYIND
30.9 GPa ssfuaaITUasiiuauazauiavaIng 3
wihaaluanaf 1 wazansef 2 awdau
m”aaﬁ"mmaauﬁmmmaayj’lwﬁ'aa 1.50-2.00 m
Iﬂﬂﬁﬁﬂi’]ﬁ’mﬂ’m&l“ﬂ:gﬂ (slenderness  ratio) U
ﬁugmmamﬁﬂﬁﬂgﬂiwﬁwLﬁ'magsluma 124 fiy 188
899NN B N3 U0 Iara1Inaga ULEN b
nnminaseuidunuudzizdenulasalatninasay
\Aadu 44

AR A . .
v ndansn lif composite  action

AN 3 NeAzBuaalaENINaFaY

a ' = o o A @ ' -
MNYRLBUAILNANIDIIURATEN 3 fret1Inaraud
$1U7% 30 928874 19190 3 WENITILATLENA
o . A v A o '
araganasey TidsznavlUdisdediatiinarey
AMNUE1Y WNALABTANNENMUTEANTHA WAZEATIEIN
ANNTERA %am"‘qasiwﬂ@]aaugﬂmmag‘lugﬂ
“2Cd—L-N-S’ \ia dﬁ'ammﬁﬂmamﬁm”@gﬂ

:’ d‘ =) s ' =)
TR L Aamnusnivadniagienasay N fa
° A ' A Aa a
dwnvaslaLteNda uaz S Aeszuzninnidega
LT AaNGATLIWAININANI G2081ILT U
2C76-1.5-3—L/4 wu18dd a10819nagauni
mummmﬁﬂmawﬁm‘”@gﬂﬁaﬁnﬁm 76 mm Ay
817 1.5 m GansgaiTanda 3 Jalavyaiboude

FeRINRL LLazﬁ"mﬂ%l;ﬁi:Elz L/4

Specimens (dxbxt) L P KL/¥ O rip
Number
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2C102-1.0-3-L/8 102x29%x 6 1.0 8.01 87.39 26.71 3
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Tasanumeni1iavasalag19ta1Usenay PFRP
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T9uazinIfainusznisdananiaadtne 1wl
WUIRNBIeNTING Weldu 2 ansuzuuy laud s
TAstanztitosannnisaalasdulsznenlufianis
ATINWINNY (individual opposite buckling) LaznN1T
Tnanzitasanmisalasdulszneulufiamevun

N (individual parallel buckling) mﬂawﬂ’li‘ﬁl (6)

o o a KL o & ] i .
Aua b —30.75(—j mum:u:ﬁmﬂﬁq@ﬁm
V. r 0

i

Ihanfamalasuulassnemensitauasninee
76x22x6 102x29%x6 LAy 152x43x10 Lf]u"lﬂ

aufiugalumined 4 91Na13198INEINL I
s:ﬂ:mﬁzﬂ’mﬁ;ﬂL%amiaﬁmﬂﬁqmﬁ@hagjj'szwm
ey LA Uaz LB uaadliiiuinszes L4 ildiaiia
NMIUAUUY individual parallel buckling lummz‘ﬁl
szoz LB i ldilaian1sIU@uLY individual
opposite buckling lazanmsnazauwuindwllanw
FUNITAINET q@rﬁ'}mrmmimaau"l&iwumﬁu"@

lanridaa4ig (material failure) uazn1slidians

'
a

laW1z7 (local buckling)  UStimdnuazioavasnin
o Satiu é’ﬂwmzmsmﬁuuuﬂmgﬂiwwamﬁarjqq
nasavdunuaugnvassiadgislasarngnaian
Usznay PFRP Aflannugnaunnninasfuna livaas
mslasenzaudrafiasannmsatautaniiaiagng
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1391 4 ugasmaSeuifisudiasannsdelaandenizes L4 uaz L8 NUURUUNNIaanULULYad AISC-LRFD

r T a a a a
Section L ‘ ’ 0.75(KL/7), % % % %
(mm) (mm) (mm) (mm) 7 (mm) 7
76 x22x6 1000 25.92 6.02 28.94 250 41.53 125 20.76
1000 33.43 8.01 22.43 250 31.21 125 15.61
102x 29 x 6
1500 33.43 8.01 33.65 375 46.82 187.5 23.41
1500 50.33 11.78 22.35 375 31.83 187.5 15.92
152x43x 10
2000 50.33 11.78 29.80 500 42.44 250 21.22

31 8 eteanEMENIILALDY individual opposite buckling Ba4sI8tINARELNINIAAILTaNADINNNIE UL L8

WOANTINTVUTINIA 1 uT 9T AN as18aRINY
WOANITUTUUTI L hUUILAY gﬂﬁ' 9  UFAIAIDENY
AN URUNUTIZWI A UL TINASALALIZHENNT LAIAD
moéﬁwﬁﬂwaumﬁﬁmsﬁ@gm%amdaﬁﬂmUﬁeoaaa
Frauaziinsaiiniszozenineninuen angy
WU ANTINTLULTIM el an oL I TaLa
auddalszunusesas 90 vaInIBuIIlAdeN:
PnTHANNTHLa I FUNTIWaz e 9 aaaduwuylige

Lﬁulugﬂ geometrical nonlinear AUNILNIADE

nagauiian1sitalasnislisenz yddrenisliaei
maq@ﬁaﬂ'nmaauﬁum@ﬂugﬂﬁ 10 mﬂgﬂuamlﬁ

LAWINLUaRUILIINAA AN AT NI AIAIN

v @ A

udnsazdantasannlddry lumeniloniiowss

o

NABANNINTTYINAIAIRIIBLTILAILAIZAINITINIA)
4 ¥ . e e
LANNTUFINN awngﬂiwanwsiﬂo@aLLmanwm:mi
a wna = Q a v . P
FuGpandn 2 WUy ApanBMeMFIVUALLY individual
parallel buckling L&z individual opposite buckling

laganansMeN1IAUAWUY individual  parallel
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oA

buckling ~ WUINHANHIULVBINITAAARIBARINL

AL HNARAUNNIATAITULLLRY

9

@Tﬁﬁum@ﬁgmmw gUseANTHA

(pinned-pinned

e o

supported)
(effective length factor, K ) ildaoadenviany 1.0
a13197 5 uaasmadSauifinusannsnasauniy
FUNINWINGBIWUIIA Terdszurmrinny 0.9
WA INEnEMeNI AR NIdIuTIIuazIRAINY
UsaanpSeaslianriiny 1.0 luvmefisnsmems

2U@UUY individual opposite buckling Wasannmsia
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AT1NN 5 URAIHANIINATOUAIDETILET
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Usnsnasasdng mﬂgﬂwuiwé’mwdmmmmgmm
wdsznaudulasufi Snadantrouselnians
wonaniinuindeRansandransnegeufinnusna
NN AR8E19RTNG0 152x43x 10 mm §1N1T0TU
RUIBUIILALNALADIAL0H1INT1AA 102x29x 6
LT 76x22x6 mm  ANNAIGU 8819 1l3Aa NN
NUITBAHRN [12-13] wudﬂmiﬁmﬁﬂqm%amia
athsinRuLdniwlidnasannuauisalunisiy
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&NNNT LRFD (0, ) §MIULENUT2N0U PFRP s

cr, LRFD
mifegaitandandaisiisasdnsuaziinndaLia
FENINURILNIFDITWRINIIOFIWITAT 0, 0 16

AMNFUNNTA (1-5) WUINBATFIUTZWINIRUIBUTILAS

LANZNMINARBLLAT AN BUII LAz Ad W ITAN
§UNNT LRFD (0, 1/ 0, 1) B ETEWI9 1.11-
2.36 I@mmm@;ﬁ%mﬂLLiaIﬁaLm:ﬁmaau‘l@Tﬁﬁi']ga
nimiasussfiswimldaingunisuas LRFD 8198
mm@yﬁiaamﬂ 1)§un1TeenuUUYed LRFD  1du
suniseanuuulasanaundniUnsinlasTiung
Lﬁadﬁ]’m%ﬁwmdmﬁw (residual stress) ‘ﬁLﬁWﬂ’m
nssuaEmsnaadesasmaraulumsdnmniudn
180 PFRP il naiitasannussaanans 2)aan
uwisiauvesaniaiag (material variation) wanani
anﬂmswwmwmﬂw“msm@?’aaﬂ'wmaauluﬂauﬁﬁ
wiheawiniu wiaousslisanzildannismaseu
(G ﬁLLmIﬁm@mLﬁaé'mwmumwmﬁﬂ
Wndu ﬁiowalﬁl,fiaa“'mwhumwmgmﬁwﬁyu
snumemMIIvalagnisliaenzdutiaiiasainns

o , o v e X
@@ (flexural buckling) fANITNFILNA LA AwTAINNDY

180 |==:
Euler's formula(ASCE)
160 - AISC-LRFD
= _
g 140 | 2C76
B
%120 | 2C102
2 m 2CI52
2100
L
£ 80 |
S
o 60 F
£
= 40 F
5 T A A B B
wl 0 LR n_ &
o 1 1 1 1 1 1 1 1 Trnnnn
0 20 40 60 80 100 120 140 160 180 200
Effective Slenderness ratio
0 0.49 097 145 194 243 292 340 3.89 437 486

Slenderness parameter
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TN 5 WamInaseufagwIudulznaunindeaandanimenisasinuazinsdaiiuszninadaevisaasing

Specimens Llr Experiment Analytical

Cal.

Test A Test B Test C Average LRFD O pxp
o, Cos G Coixp (G i) factor

(MPa) (MPa) (MPa) (MPa) (MPa)

2C76-1.0-3-L/4 166.11 29.94 31.48 31.48 30.97 13.12 2.36 0.74
2C76-1.0-3-L/8 149.50 28.09 29.01 26.23 27.78 16.20 1.71 0.86
2C102-1.0-3-L/4 124.84 28.15 29.28 27.93 28.45 21.08 1.35 0.70
2C102-1.0-3-L/8 112.36 28.15 29.28 29.28 28.90 26.02 1.1 0.77
2C102-1.5-3-L/4 187.27 20.72 19.82 19.14 19.89 9.37 2.12 0.87
2C102-1.5-3-L/8 168.54 20.16 19.82 19.14 19.71 11.56 1.71 0.96
2C152-1.5-3-L/4 127.33 33.03 32.11 34.04 33.06 14.49 2.28 0.52
2C152-1.5-3-L/8 114.60 32.11 33.94 33.03 33.03 17.89 1.85 0.60
2C152-2.0-3-L/4 169.78 17.80 17.89 17.34 17.68 8.15 217 0.51
2C152-2.0-3-L/8 152.80 15.87 15.87 17.25 16.33 10.06 1.62 0.56
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