@ Journal of the Korea Concrete Institute
Vol.15, No.6, pp. 877~887, December 2003

(20039 79 79 AnHF,

20039 1049 209 HALE)

Design of Boundary Confinement of Structural Walls

Su-Min Kang ©* and Hong-Gun Park

v Dept. of Architecture, Seoul National University, Seoul, 151-742, Korea

(Received July 7, 2003, Accepted October 20, 2003)

ABSTRACT

For a performance-based design of structural walls, it is necessary to develop a rational design method for
determining the length and detail of boundary confinement so as to satisfy the given ductility demand. In the
present study, the curvature capacity of a structural wall with boundary confinement was estimated considering
the effects of various design parameters. The curvature demand of the plastic hinge corresponding to the given
design displacement was also determined. By equalizing the curvature capacity to the demand, a design method for
determining the length of boundary confinement, was developed. According to the design method, the length of
boundary confinement increases as axial compressive load and design displacement increase, and as concrete
strength, wall thickness, amount of lateral reinforcement and aspect ratio decrease. A study was performed on
details for effective lateral confinement of walls with rectangular cross-section. Based on the findings, design

guidelines on spacings of ties and cross-ties were proposed.
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Fig. 2 Simplified moment-curvature curve for
structural wall with boundary confinement
(FEMA 273)
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Table 1 Design of boundary confinement W1 and W2
Design method I (mm) s (mm) s’ (mm) k Os
W1 1532 110 80
(1 = 11600 mm, ¢ = 200 mm, |Lropesed method| ) g 17) (by Ea. 29) (by Ea. 28) L5 | 00172
vertical reinforcement : 3660 mm 50 140
DL0@250 ~ o = 0.0028¢) | ACI 31870 (c- 01l |(s < ¢/4 =50 [(ACI318-02, 21.44.1(b)| 155 |0-027%9
W2 0
(7 - 3830 mm, ¢ = 200 mm, Proposed method | . 455101/(1)238—(%.0044(12/1,,) - - - -
vertical reinforcement : '1227 - = 130
DI3@300 — ¢, = 00042) |  ACI 318-02 @ = 0.1k (s < t/4 =50)|(ACI318-02, 21.4.4.1(py| 161 |0:02865
o0s (=p«+py) = ratio of volume of transverse confining steel to volume of confined concrete core
oxy = ratio of area of transverse confining steel running in the x-direction(y—direction) to area of corresponding
perpendicular section
TrHe| ¢ e A 885



I A9 v g vehlE ol ACL 71l <3t 4
AP} EshdolA) Rarhe AL ekt T3 A9
ATHE vaske e 2 Aok v AR AA

B} HAIEE oLl -d o|th HA 243 o]

T

L ARG L 4= FYstEZ ACl 7|Ed o3
A 93 ‘ AL 2 dFelA ARG JRA) A2
ol ulge (00283660 - d)/(0017 - 1532 Ip - db) =
3BuiRA ACL 71l ofsiA] A R dIwol

393l Avks A 9w h 71 YR vl A A et

AlBAY SHAME B ATdA Atela gl 1
4 29 AN v HOmmE ACT 318-02e] 98 <=
ANA 0mm B 22 H1rh Y2 Al3AL dnd
T Aot AA 2 2, £ 7HEE FAEEY A
=3 1340}0:1 ﬁﬂ*aﬂOk EiL=H

W29] 749 B JdFoA AA8 whog= dwx 3
%%%7} OE a7HET An GRINY HAE
AN For} g Aoz Jeht glo Ur ACI 7)1 A
® 48 s evsta gk

= WMW HuiE um #ol AU e ol

o0
Y
Hu

ox B
ok
fo
-
O)
o

o2

Y
ro >
HI iy
N
g-u; -
X ¥
¢ o o
o M
o PN
ol 1%
i
o, oot
ik T
2, o
N
o

]
%}i
&
:__I‘
ITT:L
Ev)

=2 8
re,
-
P,L
I 42
o
ol
N
B o
2 ol
. 1o, .
it
rd
=
qr
I
>

o

B
oot

S

o

—n

=

oot

o

o

oz

A 5o A7NEE 19
Sakglm wAlel Pa, A

ob iy p

FF

N

=2

A

4
Ir

lo

ol

Q= P AW By
397k 37k Fojua
g7t AR

9 5
2) WAle) 3EaTUR A5L olgelel BA v g

H

H

|
ST, HATA, AR, ¥

oyl
s
oot
e
o

o myY
>
bol 2B ¢
A=

<
P
by
2
ok
ey
[
i
O
)
o3
o,
io
o U
=
ol

(B oot
)
i

o3
rb
it
=y
"

b
S
i)

A dE Z4E st ol g
_]

886

AR 2

2 A7 A EA7I2ATAE (SRS

1999 1-310-002-3)9] A8A A Qe gzt o] FAH S
a1°]D1, ]%—]Oﬂ @A}—%]’]E}

i}

HIESH

L 7"“;]%57 &, 19%.

B AFESE7E” 2000

Jii’—iﬂéﬂﬂ “EAYETRA 74]7]2 7

. American Concrete Institute, “Building Code Reqmre—

ments for Structural Concrete,” ACI 318-%, 19%,

Special Provision for Seismic Design 21.6.

5. 754, whe Ay ZAYE Fx2de d B
77 A ES =, 149 43, 2002, pp.530~539.

6. American Concrete Institute, “Building Code Re-
quirements for Structural Concrete” ACI 318-99,
1999, Special Provision for Seismic Design 21.6.

7. Paulay, T. and Priestley, M. J. N, “Seismic Design
o Reinforced Concrete and Masonry Buildings,”
Wiley Interscience, New York, 1992, pp.362~423.

8 Wallace, J. W, “Seismic Design of RC structural
Walls. Part I: New Code Format,” J Struct. Engr,
ASCE, Vol.121, No.1, 19%, pp./5~81.

9. 74T, BRgE, o SRk Fxde] RHE-IE
#A” ZIYEFS=TF, 158 23, 008, pp.3B3~
334,

10. Building Seismic Safety Council, “NEHRP Guidelines
for the Seismic Rehabilitation of Buildings,” 1997.

11, Chang, G. A and Mander, J. B, “Seismic Energy
Base Fatigue Damage Analysis o Bridge Columms,
Part I : Evaluation of Seismic Capacity,” Technical
Report NCEER-%4-006, Buffalo, New York, 1994,

12. Wallace, J. W. and Orakcal, K, “ACI 318-9 Provi-
sions for Seismic Design of Structural Walls,” ACI
Structural  Journal, ACIL, Vol99 Nod, 2002, ppdP
~508,

13. Priestley, M. J. N, “Performance Based Seismic
Design,” 12th World Conference on Earthquake
Engineering{WCEE), 200, Paper No 2831

14. Thomsen IV, J. H. and Wallace, J. W., “Displace-
ment Based Design of RC Structural Wall @ An
Experimental Irvestigation of Walls With Rectan-
gular And T-Shaped Cross Sectons,” Technical
Report NSEF-BCS-9112962, Clarkson University,
19%, pp.314~353,

B=E32(E8t5] =2 M153 635(2003)



15. American Concrete Institute, “Building Code Require- 17. Wood, S. L, “Minimum Tensile Reinforcement

ments for Structural Concrete,” ACI 318-02, 2002, Requirements in Walls,” ACI Structural Journal,
Special Provision for Seismic Design 21.7. Vol.86, No4, 1989, pp.582~591.

16. Sakai, K and Sheikh, S. A., “What Do We Know 18 Mander, J. B, Prestley, M J. N, and Park, R,
about Reinforced Concrete Columms : A Critical “Theoretical Stress-Strain  Model For Confined
Review of Previous Work and Code Provisions,” Concrete,” J. Struct Engrg, ASCE, Vol114, No§,
AC Structural  Journal, ACL, Vol8, No2, 1989, 1985, pp.1804~1826.
pp.192~2065.

2 o
TR A5 7|23 JRAAE YEiE NFELTHS UEAY § QRS FEe] 3R} Ho| @ RIPIME AR

h= A AA el Hgsltt olE Ho}c’%, st AANSE nEste o ke TRy ASES s 49

T WA P, AARY O wE JELTHE Atk ¥AlY FE84TH 87HE SUIR sto] By @i JrAp

dolg AT e g AL E ‘“‘?aﬂ"ﬂ oshH TR 7;3‘01“ &I AT St solvba 24

ZE Zk, tﬂfﬂlc 7, iﬂiﬂr, A7 AAE FolETh £ TEAR BF IR FHo} ATES FHsP] AR @

B ZR7pgA gt 978 FPsislen o] ATARE AR A R X dig FEEA AR A

ehstsick

SHAIR0] : AN}, AAE, AEFEade YARA, 729, dE8

Free) Ei2 guz A 887



