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EFFECT OF CONFINING PRESSURE ON DUCTILITY
OF SQUARE SECTION CONCRETE FILLED STEEL TUBE COLUMN

v a o £ o o a *
M5351 lnseaden’, du51 Insa1392 wae Ja1eA nawa’

12 I8na1v13aInssules) A INEImIaRNTUAL IFINTSUAIANT UNIINIBNYNTAIANT TN NYARBUNTHUAETA 9.a0aUAT

% 9197588191 3mIn75ule5) AL IMEIAIaNSUALIAINTSUAIENS UNIINIAUNYNTATANT INGUYAABUNTLUNETH 2.80aUAT

*Corresponding author; E-mail address: patjeera.ta@ku.th, wadchara.pos@gmail.com

UNANE

unaNuifignusasdiiefmuianssaug @ uvinnson
ounIavthAndwasudndalaonisliussleuiamafiudias laumdn
ﬂiaﬂﬂauﬂ‘%wﬁaashwsgﬂﬁwmmaauLﬁaﬁﬂmammuzﬁmmm
wilsrdadszneuse Muszneuanumier fusznounisgady
WEMIY wazuTln Feriuanenideiunsesn warauduRus
SEUINUTILATNITUARIIINATNAFDUANS IS ULTIOA FuUsuanly
AsANWEAD MheusslausaaIuTng SalAdaud 0, 2.4, 4.8 uaz
7.2MPa AaLdu 0%, 11.4%, 22.9% uag 34.3% V9N1A95AUDIUNY
ABUNTA Uasnmadn uen. SMA90 1u1n 98x98x350 dadiuns gn
Yunldinduasnaniielousaunuaeundaddiinddn 20.98MPa.
asliusamalausaniadudneaznseyisuudeafia nan1saaeu
wandliiiuinnmsiumisusdousadiudng 11.4%-34.3% v03rds

Favaaunuaaunsn Mlridfuusdnveaanmdnnsanaauninutin

a

Andmasudnia ity 3.0-19.3% sgdlsiniulugienifinislius

Y o o v w o

Tousadudadiiidafuusadavosarsedrufinduiiswdntoy
Wit wonanil damudn nsfiuvhsusalausasudiaunianan
a Y o o  a o o v & I a a
nsenAaunsnniidadmasudnia lnelduiane lifivssananlu
nM3USuU RN TIauEANUMEIve LA BILANA19AINN T NTNAR

WNAA

mMafy: wdain, msdwmesanumiles, fdssuunsedn, N3l

Tousn, 15308
Abstract

This paper aims to develop the performance of the square
section of the CFT column using preconfining pressure. The
square sections of CFT columns were experimentally
investigated for its ductility performance including of ductility
factor, energy absorption factor and work index, based on its
load-deformation characteristics

compressive strength and

under uni-axial load test. The main parameter investigated was
the confining pressure, which various from 0, 2.4, 4.8 and
7.2MPa corresponding to 0%, 11.4%, 22.9% and 34.3% of
concrete strength. The steel tubes grade TIS SM490 with
external dimensions of 98 mm, 98 mm and 350 mm were used
to confine the core concrete having a compressive strength of
20.98 MPa. The confining pressure was applied by preconfining
of the steel jacket. Test results showed that increasing of
confining pressure of 11.4%-34.3% of concrete strength
significantly improved the compressive strength of the square
section of CFT column by 3.0-19.3%. However, at low confining
pressure, the increase of confining pressure slightly increased
the compressive strength. Moreover, it was found that the use
of preconfining steel jacket for the square section of CFT

column does not enhancing its ductility performance unlike

the circular section.

Keywords: Jacketing, Ductility Parameters, Compressive

Strength, Preconfining, Failure
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4 Usgnaumie susynoun1uuilen (Ductility factor, u,),
Usznaunsnatunaieu (Energy absorption capacity factor, eg,)

uagavilaw (Work index, W,,)
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Step 2

Step3

Step 4
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Specimen Pre-Confining Pre-Confining
DxHxtxL )
series Ratio Pressure
(mm) ‘ Ip
f—'f’xlOO% (MPa)
CFT-00 98x98x2.3x350 0 0.0
CFT-10 98x98x2.3x350 114 2.4
CFT-20 98x98x2.3x350 229 4.8
CFT-30 98x98x2.3x350 34.3 7.2

2.1 msieseusaegs
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AM5IFedldraunIniinidesunsedn 20.98 MPa (BS1881-116
1983)[22] Uaenmanldindngunssainsa TIS SMa90 figansin (f,)
waziIdafunsne (f,) vaalasnwianwindu 324 MPa wag 490 MPa
AUFIRU TUUIR 98x98 Uil U 2.3 Uil IEN1SMSENRAI8819L5H

a & Ao '
INNSNTENABUNIATIUUABNWANTINYDII19A NN 1 Y. 877 350
wy. Aauandlugudl 3 (n) ndsnuaeduanouninUasnudnudarh
nsvmduszeriian 28 Yu wazddlinteldaninuindauvaq
Wesufufinisauninazdiwalusslevusn lnausenoudiognadd
o & & o o v ' == ' a
fuudain dawandlugui 3() Tudussisussguiainguaussdu
Samuiidvun duandlugy 3(A) wiiendasnminaaenminue
489919 MndunsaLiainaanwnunisnsIataamlsLsalauian
wiasanendannnsienysenauiuiiegimagey dwanslugun
3(3) wdanabinngldanmuandenvesiesujifinisauisiamaaeu

RGSRITENG]Y

STR17-2



A N15UsEYNIVINTAANITTUIESWAIVIR ATIN 25

&NCLCE =25

risUsyUEISIASNSsUTESIHENG Ador 25

Fuil 15-17 nsngiau 2563 9.9au3

The 25 National Convention on Civil Engineering

July 15-17, 2020, Chonburi, THAILAND

A
350mm A

Steel tube
Jh

(n) MINABLEFIBE
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Hydraulic amp

(@) MeuseEuLiafin (1) shegeiildnaaeu

Uil 3 MmassuiompaeulaAsunsAUABNINAN[23]

2.2 MISNNEOUMIAISULSION

nmedeurdiiuusdnldinies Universal Testing Machine
(UTM) aw1m 2,000 kN Tngusadaluwwiwnunseiasgiegmazaey
1aeAsINIU Steel Bearing Plate vuiadustuAudnans 150 wu.
W1 2.3 U, Uag Steel Ball-bearing Plate vunALduURIUAUINATS
160 3. w1 80 wy. Fauansluzud 4 msvadlunuinnugninge
Linear Variable Differential Transducers (LVDTs) 97U2U 2 A7 A9
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dosfiAn1e S 2 fograiieTan1sAdeulinTuuLIEILATILY
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(Unloading) Hieanusadeamusewinainauafiegnmaaeu

Axial Load
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2.4 MMM TIANeIAIUTE

Weauazainlunisiinszianumiervesnanndnnsen
aounin Faldnsdmesussiliuaumilendausznaudae &
Usgnauaumilen (Ductility factor, fey,), FausznaunITRaAgy
Wa397U (Energy absorption capacity factor, €,) hazdadanu
(Work index, W,,,) lnganaainnsiaudunusseningaisiu
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wilgndukaz ANl aINNsAUIaLegamLNgdeRLUileIanas

(ecu)

wW., =
cu ( frc max ) ( €1)

(3)

Tudunaugnying Maesuusasn wazAmIsTwesaumilys

VosusazYalAINALRR TR WIREINAGOY

Preconfining Pre- Ductility Energy absorption Work index
pressure Confining f ' factor capacity factor (W)
Cfo Rati cmax
. atio
SpSeCIlmen Ip f (Iucu ) (ecu )
enes P, 100% MPa MPa
fCU
MPa MPa
Type A Type C Type A Type C Type A Type C
CFT-00 0.0 (0%) 0 49.52 1.543 2.086 0.280 0.408 1.019 1.448
(Control)
CFT-10 2.4 (11.4%) 11.4 51.01 1.146 1.742 0.229 0.417 0.644 1.194
CFT-20 4.8 (22.9%) 22.9 51.15 1.278 2.591 0.189 0.457 0.767 1.931
CFT-30 7.2(34.3%) 34.3 59.04 1.510 2.126 0.256 0.490 0.769 1.468
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Preconfining 0% (Control)

CFTOOa CFTO00b
STRESS-STRAIN RELATION STRESS-STRAIN RELATION
CFT00A CFT00B
70 B 70 B
y=7862.6x-0,0001 .° y =9318.3x + 2E-05~
- ’ - 2 _ ’
E 60 R? = 0.9996 - g 60 R?=0.9995 , 54.65
2q s . N — 707
77 w3 . 44.39 43 7 2 )
& 40 & 40 i
o o i
; 0 2 30
4 & {
g 20 & 20 !
g ‘ 3 |
w0 1 _— 10 3 s
o 0.0056 0.0105 ;0,012 . 0.0059 10.0072 10.012
: H
0.000 0.004 0.008 0.012
AVERAGE COMPRESSIVE STRAIN (MM/MM) 0.000 0.004 0.008 0.012
AVERAGE COMPRESSIVE STRAIN (MM/MM)
Preconfining 11.4%
CFT10a CFT10b
STRESS-STRAIN RELATION STRESS-STRAIN RELATION
CFT10A CFT10B
70 S 70 -
y = 8160.8x - 0.0003 .- y=6603.4x-0.0003
60 - _ 60 . —
g R?2=0.999 -~ z 52.13 R?=0.9974
S 49.89 -~ 49.89 5
250 . Z 50
2 i ,43.56 2 , 4420
£ 40 £ 0 /
w { = i
Z 3 | 30 {
- 1 £ i
32 P s £ .
5] / : : 5] / !
Y10 s o ' 0 ," i
0 0.0061;  (0.0072 10,012 0 0.0079! 0088  |0.012
0.000 0.004 0.008 0.012 0.000 0.004 0.008 0.012
AVERAGE COMPRESSIVE STRAIN (MM/MM) AVERAGE COMPRESSIVE STRAIN (MM/MM)
Preconfining 22.9%
CFT20a CFT20c
STRESS-STRAIN RELATION STRESS-STRAIN RELATION
CFT20A CFT20C
70 a s
- y =13003x +0.0002/
e y= 910.:291{ I 0.0005 0 RE=0.9098
g 50.97 - e 50.97 s §o Tmmesememmmsesees g 5134
S50 FTTTTTTTTTTmemem e o 51.34 i
ﬁ g . 44.79 ﬁ o E 3 40.70
1 1 B 1
| | P |
2 3 i 2 P :
S0 | | o P :
! ! ! 0.0039! |0.0048 10.012
0 0.0056! 10.0074 10.012 o ' ¢
0.000 0.004 0.008 0.012
0.000 0.004 0.008 0.012 AVERAGE COMPRESSIVE STRAIN (MM/MM)
AVERAGE COMPRESSIVE STRAIN (MM/MM)
Preconfining 34.3%
CFT30a CFT30c
STRESS-STRAIN RELATION STRESS-STRAIN RELATION
CFT30A CFT30C
70 p 70 66.75 . 66.75
y=8178.2x + 0.0896 .~ .
g R=09998 . 5130 2% y=13019x+0.0008;
z - . R?=0.9988 48.09
2 42.64 a 1
£a0 £ 40 '
E g i
z 30 530 H
g 20 £ :
g g =
10 < 10 i
o 0.0063 1 0. i0.012 0 0.0051 0.0068 10.012
0.000 0.004 0.008 0.012
0.000 0.004 0.008 0.012

AVERAGE COMPRESSIVE STRAIN (MNM/MM)

AVERAGE COMPRESSIVE STRAIN (MM/MM)

JUM 6 evdiussevinsenuduiuanuessareaminnsenaounsa

STR17-5




A N15UsEYNIVINTAANITTUIESWAIVIR ATIN 25

NELCE =

ASUSUIIIASIAINSSUTER

Fuil 15-17 n3ngau 2563 2.9ay3

The 25t National Convention on Civil Engineering

July 15-17, 2020, Chonburi, THAILAND

3.1 MassuLsIen

397 2 wudn elfinarnaduleudamnedudnsliiuien
WANNSENABUNSA WU 0, 2.4, 4.8 uar 7.2 MPa muasU G37n
Wy 0%, 11.4%, 22.9% uay 34.3% Ve4iIas3uLsIsRvaIABUNIA
(20.98 MPa) fAnde¥unsednvatanndnnsannauninilavinfu
49.52, 51.01, 51.15 uay 59.04 MPa mua1iu dvisnavedusilausn
sudnaderdaiuusidavesanndnnsenasunin Iduandlugud 7
auiiuladn Tudasiiindaousalaudas nsfiuniisussdeusa
Frude daust 2.4-4.8 MPa vilshawmdnnsenmeunIniiaunindedu
ussSaiiuTuLiog 1.6 MPa Anufiu 3.0%vesiogeilsifinnslduse
Tousawindu ednelsniy Weldnisousdleudadudrauinnin
22.9% (4.8MPa) U04Ma89nBLALABUNTA A1AISULTIBATBILEN
wmEnnsenasuninaviiniuegeitod ey TnodlelRusdeusn
34.3% (7.2 MPa) f&sfunsisavenanietaiiutuds 9.5MPa fn
Ju 19.20%983h0g 199 lidnnsTRusdevsn uwanddidiuinnisliuse
Tousadudneiildunnneazdussansamaluniswauifidadu
usidnvenanndnnsenasuninwidadindey el esainain
wuloudaluwnuraundaiinisnsyaneldaduave AgilAnuAugs
USnununaauazsaiiiu2s] mafinsvhliuTnuiienudui

185udnsnaannsteusndndudadliisadausnsuinafiuinmwe

Effect of Preconfining Pressure on
Compressive Strength of CFT Column Specimen
70.00

65.00

59.03

Y
=4
=
=3

55.00

50.00

&=
o
=]
S

40.00

Compressive Strength of CFT column (MPa)

000 100 200 300 400 500 600 700 800
Preconfining Pressure (MPa)

3UM 7 navewwsdleuindnuddeidiunnidavesavdnnsonaeunin

3.2 wTilwaseIaniled

ArmuduiusIznitauAuiuALAIEATaLEmaNNTeN
ABUNIAAINNITNAFBUAIAITULTIR Tugudl 6 gnunuAIwIm
' a s = = R o
Amsiweaumileiveual 33U 6 siiuindednislvius

Teusadudreguuuvreansnanuduiussenineainuduiy

o
a v Ao

AnuAIEnveEfiedisinsidsuluidndes fulunuisedss
NTUIFURVUNTINANUAUAUAIUATEAYDUAIRIBE Jua
Uszlan A uaguseiny CinsggluuudnsauznIvavesied g
msvageuliidniau Wewndnsdiunnunitsdennumuivesvan
n59NABUNIANINATY 30 (B/t > 30) teUsziliuaumiloariaaes

sUuvuwagldasuammsdnesanuvieivenaisasgiuuulily

A15799 2 @ nSudnsnaveansilauianiudisarnisiwesaiy

willevesisdesguuuu Tauandlugui 8-3U9 10 auddu

Effect of Preconfining Pressure on
Ductility Factor of CFT Column Specimen

2.80
E 2.60 2.591
8 2.40
=220
2.126
S200 28
°
£ 1.80 1.742
g 1.60 1.543 —Type A
L] -=-Type C
140 \///
z 1510
:':g 1.20 1.278
g Lo 1,146
0.80
0.00 2.00 4.00 6.00 8.00
Preconfining Pressure (MPa)
o v v v o ~
E‘U‘Vl 8 HaveustlausanulnefusEneUAIILATleD
Effect of Preconfining Pressure on
Energy absorption capacity factor (e,) of CFT Column
2 0.55
L 0.430
5 030 0.457
& 045 M
= .
= 040 —Type A
)
g 035 pec
o
=]
£ 030 o020 0.256
a
§ 0.25 0.229 0.189
s 020
55
2 015
u’i 0.00 2.00 4.00 6.00 8.00

Preconfining Pressure (MPa)

3UN 9 waveussleuiniudissomiusenaunsgadundaay

Effect of Preconfining Pressure on
Work Index of CFT Column

2,150
1931
1,950

1.750
1.468

1550 1.448

1.350 1.194 —~Type A

1.150 1.019 -#-Type C

0950 0.767 0.769
0.750

0.550

Work Index

0.644
0.350

0.150
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Preconfining Pressure (MPa)

3UN 10 navesussloudasudrasafviian

INFUN 8-3UN 10 wud WeRiasandmisdimesanuwmilen
mugULUuNTINUIEIAN A Atnaiiwesauimieavisamiidianas
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