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Abstract

This research studies the performance of the lateral confined concrete columns under eccentric
compression by the application of strapping technique with high-ductile metal straps. The objective is
to study the efficiency of strengthening technique for low-strength concrete columns using high-strength
metal straps as lateral confinement. The experimental testing program consists of two phases. Phase
1 features the examination of the effectiveness of lateral confinement using metal straps of cylindrical
concrete samples with low compressive strength (15 MPa). The result shows an increase of compressive
strength by up to 262% for a confined specimen with metal spacing = 0 and the performance index =
1.655. The performance index with a similar strengthening scheme from Phase 1 is used to strengthen
12 low strength concrete columns in Phase 2. All of the test specimens were subjected to a combina-
tion of axial compression and bending. The results of this study show that the lateral confinement using
metal strapping technique has a little effect on increasing the flexural capacity of the sections. However,
the confined sections show a significant increase in the axial capacity by up to 28% compared with an
unconfined specimen. Based on the present study, it shows that the application of highly ductile metal
straps for lateral confinement of low-strength concrete columns significantly improves axial compression

capacity of low strength concrete columns with the numbers of strapping layers.

Keywords: Post-tensioned Metal Strapping, Low Strength Concrete, Metal Straps, Ductility, Eccentric
Loading
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A5 1 ORSIAIUNAUADUNTHT 1 aU.4.

Mix Proportion (kg) fiadns1dau 1 au.u. w/c Slump
Cement Coarse Aggregate | Fine Aggregate Water Ratio (mm)
250 1120 757 200 0.8 75
A15197 2 wanvedeufdaSareun3ail 28 Tu
L Cube Cylinder Tensile Flexural
Statistical . K
Compressive Strength | Compressive Strength Strength Strength
Values
() () () ()
Mean (MPa) 17.1 15.3 1.4 1.9
Std. Dev. (MPa) 35 2.3 0.5 0.3
No. of Samples 6 6 6 6
Max. 20.5 17.2 1.5 2.1
Min. 15.5 13.2 1.2 1.7
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A15799 3 SwazReaEadeulusresil 2

Longitudinal Shear
. . Layers of e
Column ID Reinforcement | Reinforcement aw,,
Confinement (mm)
(mm) (mm)
150-C-A 0 0 0
150-C-M 0 0
150-C-0.5b 0.231 0.5b
150-C-b 1.655 b
150-1n-A 0 0
150-1n-M 0 0
4-p12 2-p6@100 n =1 layer
150-1n-0.5b 0.231 0.5b
150-1n-b 1.655 b
150-2n-A 0 0
150-2n-M 0 0
n =2 layers
150-2n-0.5b 0.231 0.5b
150-2n-b 1.655 b

WeLAn: Column ID = X-Y-Z Inefi X fie fdsdnmaunsnviiy 150 ksc W3 15 MPa, Y fie fheghaandiliiasumdaduaaunu (©),

LENANNSES A& daun13Se 1 59U (n =1) kaslaNfNnIsEsuiadlaeni1ssa 2 5o (n =2), Z As Usslnnuesnislvmaasy wuady

A = Pure Axial, M = Pure Moment, 0.5b fia mslyimiinandiegnauuuiiiosgud (= 60.25 1) waz b fie mslimiinendiegauuy

& ¢ S a ) a4 oo s a 1y = & « $
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Uixﬁ‘w%ﬂwwﬁﬁﬂ'wqwm185&5’a9317iﬁmﬂau%’mﬁﬂmublﬁ
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NAdeU lnumnuAIEELiUInN1slausn s’= 0 & sy
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3.2 szagdi 2 NMsNAEaUEIABUNGA

NANSNAFBUINTZELT 2 aqiﬂummﬁ 4Usenau
MYALIBAggn (Ultimate Load) N1sidegunsiug
wnu (Axial Deformation) kagnsideguautng (Lateral
Deformation) Aldananadelusewinanisnageu Tng
Frethaanaunsaiinaaeunelduseimfiososaien
(Pure Bending) azluifiAnn1sideguauuuinny 1y
k&1 150-C-M

gﬂﬁ 8 LAAININATIVAUDIAIBE 1@ IADUNSA
naaeuluszesd 2 TnsuansdnuwasniTivessedi

maﬁﬂ’ammLmﬁl,a'%uLLiamsﬂﬁLLiaﬁmmuL?Jym@uej‘
[Tl 8 (n)] MmsIvRvesiegeilendilsifinisiaiuuse
MelALIvANNLLILAY [gth'?i 8 ()] wazanwaEnIsing
YOUNBNLESUTIUS A IUS U Aeudsinisadn
ABUNSATIUANS USRS IUTISULSIBen [gﬂﬁ 8 (A)]

< - a
A19197 4 asunanImegeulaneunIn tusvesil 2

Displacement at

Column ID Ultimate Ultimate Load (mm)

Load (kN)

Axial Lateral
150-C-A 416.1 0.25 0.32
150-C-M 38.3 n/a 14.78
150-C-0.5b 309.2 0.42 0.62
150-C-b 138.4 0.44 12.84
150-1n-A 498.2 0.41 0.50
150-1n-M 38.9 n/a 16.60
150-1n-0.5b 343.2 0.50 0.60
150-1n-b 190.1 0.57 12.94
150-2n-A 534.4 0.54 0.61
150-2n-M 40.99 n/a 17.76
150-2n-0.5b 380.5 0.63 0.72
150-2n-b 198.6 0.72 13.04

nanpaeuluneT 4 aznuh A suusSnvean
150-C-A flallaasurigs naasuneliusedn Wity
416.1 Aladasfu uaiiiua 498.2 Aladadu (1209%) uas
534.4 fladias (128%) dwsunsiaSurmadsdisinssase
PTMS $7117U 1 50U Waz 2 58U audsu dudunadl
WUTADIUTEANTANASLES LS TEUUMANKEY
giausdmsuEReunSAfa A

MNNSNAEABUFIBEN AT I A3NSAUERIARNL
AUNUG 219 Load (N y) Lag Axial Displacement,
Lateral Displacement (wnu x) HiewSouiiiausn
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LA o

3U# 8 msivRvesiietaaneunIavivaaeulusey
w2

ANLLANATAATUNAIINTININSIES LA LA AADU
P o v 2 A o a =
Meun1slousARImANTIA Wanafagun 9 fa 11
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