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Abstract

The use of lateral confinement by high strength hoop reinforcement also enables to improve
the compressive ductility of concrete in compressive zone of beam section subjected to pure flex-
ure. In this study, the available limit of extreme compressive fiber strain attained 2% for beams
with square spiral hoop reinforcement having high vield strength by 1.0% for that ordinary one,

ij'om the test reults, the use of lateral reinforcement having the yield strength more than
8, 060kg /em? is recommended for full improvement of concrete ductility.

Keywords : laterial confinement, ductility improvement, vield strength, high strength hoop re-
inforcement, ductility ratio, balanced steel ratio
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Table 1 Specification for-faterally
confined concrete beams
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Fig.2 1ne relationships between moment and curvature
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Table 2 Ductility rauo of laterally confined reinforced
concrete beams

curvature at ‘ ductility
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Ok kyax-d ‘ Bk kmax /9,
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AC ; (.14 5
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Fig.3 Ductility ratio tendencies due to the effect of main
steel ratio

e grAuE plotahdch, Lol A W R
s el 7vAe] XWESE e e A BT
oA MBIl BRME T 2EE B AL
Ak BE Qe SadE 4 dAdME ¢

127



Table 3 Balanced steel ratio, g
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3 BR

3.1 A F

ANHEE Big TEAS AW Eo|H k4 28H
MiEiE B 475ke /o, HimE 90kg /cmtolt). #
FHe FU Y47 Smm, e 3.32¢ Zwfo]
o, §& FAe= HAAYA 20mm, THE 6.759)
2R oItk ZAES uEe  FRHEA 1
234:3.06, w/c=60%°]1" #1428 H o] MFEHRE =
293kg /cm’, 5l5E3EE = 25.6kg /cm’olt), A
FEm-S 16mm PCigtt 2 A R 04
£,=12000kg /c’ol ™ HEmisaRE Q2 A 9 ks 9l
EARe8E 7} £,=3500kg /cmfol™ ¢9.0mm¢<l
SHES T BefRiERE  {,=10,000kg /cm’o] L 49,
2mm?l BiEERS S AHE3E

3.2 e

Aol AE-d" FAAE 2859 #3 60cmE

¢ 9.2 wu Square spfral hoop (s= Scm)

\ vl
P T @3
103 w__/ |
I 15 ! QL—‘!

Fig.5 Details of test—specimen(in cm)

AL ESE =2



2. = oy

g 7k REH FYo 1A 5em E£iE= 10cm
2 MY H@MES] BL Ael=ef &g
BHAI8] =, 18] EFES AAE 2o sl
H AEE Ao el FEg 23 3¢
Eo] ke AYE ERMTFES A 9
sl & FAIA v @B p=2%, BRREE |,
= 12000kg /cm* ¢! 3-416mmPC 5 |4 =+ g oll
Prestressi= E£981A 9to} FAIA kg
Anchor Plate® i nutZ EHAIH . £ 8
B 2o WS WX st Bahg WA sy
o},

IIWMEHRRE BIEE

AT MERE S 1963 @il 200ton
Amslerd Al@7|Z2 3D LAUNE 4FH ¢
A WL E yokex AW A, ddol BRE
40cm, 1/100%5%, Stroke 20mm<! linear
tranformeriz &4 sHom HHE A= g
9mm Bolt& 2o 1/100mm ¥, #%E 10cm<]
dial gage® slF Tl A Tl Wi rs 59

1l
=

| ° Loed coli
110 + % % 10—
Yoke for wemsuring jiinesr tranaforeer
exetreme flber strain /“M!!'
- . 4 P R
Test wpurciwant’ Y .47"/ e :L
| |\ Diat Len
"o_-_jlo—zo 20110} no———HJ

Fig.6 Test setup(in cm)

Hop olE FHozde He2 30cm¥ Hold
FAA A, T st 2gn Frge EAYE
9] 47 9] HMFE ¥ gage length 6mmel strain
gageZ Eol1l (.5ton WA 1.0ton®] WAF3IH ),

4. WMBR2| ¥R

10cm7tA o] g el 4% vE 77e 3y
FEZH<el BL-28 Aty fde $9 A9
oA Aas]e] BH-1, BL-1, BH-2 & AAlg) =9

A= yokeo] A3, dteholl ¥l dail gageoll 9% &
A E AHgate] HoR AatA staE dely
o] FAYE 2 ¥R, I WYL FYE 9
F, HEY e Asd $AA BL-20) M e
237} yokest beded bolt Abojoll 4 A7) Aoi}
7] wjiEoff of ¥ 2] dial gage YA E =431
=3

4.1 TR-FRYEY A

& 3AA 9 35 (M)-F4 HE(8) BAE 2
7o BEAIEAT 1 10ems! F£EFHOE Mtk
H FAA BH-2, BL-2ol A & B4RsaE o Z}o]o
o B R A 1gx] B 5 glden Y s
=4cm F-Zl A HA @it Holl d@abil ofF HH3
P-siigel AmAidE ©dh 28y 7HE S5em¢l
BH-1, BL-1& vushd EmpEno s iR
FAIH BH-10] 2% 7% i2] BL-19] vlsl9 &
A EA w7 dEo]l Bk & BL-19 9 %3

Table 4 Test results of curvature and compressive strain of laterally confined reinforced concrete beams

Stirrups at max, stress at max, kika

TYPE f (ke Moment | Center curvat:re . Moment cente.r cunte.r
slem) | (%) feme) (tom) | deflection| X1 (%) (t.) |deflection dEﬂ?C“?n &%) ko

(cm) 1/cm) {em) | 1/cm)
BH-1 5 2.69 12000 above above above above 5.2 8.4 26.2 2.0 0.86

5.5 10.5 36.0 3.1
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