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ABSTRACT

T-shaped walls have different strength, stiffness and ductility in the two opposite directions parallel to the web
when subjected to horizontal in-plane loads. When the flange is in tension, the extent that the flange reinforcement
contributes to the flexural strength will be subjected to shear-lag effect. Because of this shear-lag effect, the flange
may not participate fully in the action with the web, and the effective flange width is needed for predicting the

actual strength and stiffness of structures.

The objective of this paper is to evaluate the effective flange width and actual strength of the T-shaped wall
with Korean code specified detailing of the wall web. Three specimens were tested with cyclic lateral loading
applied at top of the walls. A constant axial load of approximately 0.1fx * A¢ is maintained during the testing. Test
results show that the effective flange width increases with increasing drift level, such that the entire overhanging
flange of h/3 is effective at the maximum strength level. Therefore, the use of PCI or KBC(Korean Building Code)
value of h/10 is unconservative with respect to detailing at the wall web boundary.

Keywords : T-shaped wall, effective width, wall web reinforcement
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Fig. 1 Typical floor plan in apartment building
with shear-wall dominant system
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Table 1 Details of specimens

Le | Ls ! h fek . Confined
(m) | (m) | (m) |(kgf/cm®) Axial load area
W1 10120130 240 0.1fx - Ag | 0.18Ly
W2 10120 30 240 0.1fe - Ag | 0.25Ly
W3 10120 30 240 0.1fck - Ag | 0.35Lw

Lw  length of wall web Lt ! length of flange h : wall height

Specimen

Table 2 Test results of concrete compressive strength

Compressive strength| Elastic modulus Possion’s
(kgf/cm®) (kgf/cm®) ratio
309 2.68x10° 0.172

Table 3 Test results of reinforcement

Elastic | Yield | Yield | Tensile .
Rebar modulus strength strain strength Elo?g/a)tlon
(kgf/cm®) | (kgf/em®) | (x10 ©) | (kgf/cm®) °

DI0 | 192x10°| 4300 | 2243 | 6,040 20.4
DI3 | 1.83x10°| 4260 | 2285 | 5950 18.6
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(a) Shape of the tested specimen
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(b) Detail of wall web
Fig. 2 Shape and detail of the specimens
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ator(3)
Lateral force)

Specimen

Actuator(1) (Axial load)
(Axial load) e

Fig. 3 Test setup
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Fig. 4 Loading history
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Table 4 Test results
Py, (My/h) Py, (My/h) Ductili
. Py | ol woPu | _ewPu | (/DY
SpeCImel’l cxpP y ca]P vl calP 2 l Pyl calpP;; exDP u calP ul calPuz calpP a calpPu2 ( u/Dy
HIEOEHEOEIO]OHIO]IH]EOOHHGHEOOEEH OO ]E ]G]0
Wl 27.3117.¢415.7(19.1|189]19.1|1.7410.93| 1.44 | 093 |31.6|18.5(14.6{19.1|17.9/19.1| 2.17 | 0.96| 1.96 | 0.93 | 2.33 | 1.64
W2 29.1116.1]15.0/184(182115.0(1.94|0.87| 1.59 | 0.87 |32.8|17.9|13.0{17.3]16.2{17.3| 2.562 | 1.04 | 2.03 | 1.04 | 2.37 | 3.03
W3 285113415.011841182115.011.9010.75| 1.56 | 0.75 |133.3|17.4{12.2|116.2)15.1}16.2) 2.73 | 1.07] 2.20 | 1.07 | 2.69 | 3.63

(*) Py, caPur © effecive width=0, Py, caPu '
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Fig. 7 Load-displacement relationship
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Table 5 The rules and regulations for the effective

width
Codes
& Effective width
proposer
@ 1/2 of the wall length
@ 10% of the total wall height
PCY @ length of flange, 1/3 distance from the
face of the web to most adjacent main
openning.
@ 6 times of the flange thickness
@ 25% of the total wall height
ACI @ one-half distance from the face of the
web to adiacent wall web
@ one-half distance from the face of the
web to adjacent wall web
CSA | @ 10% of the wall height
@ 1/5 of the flange length
@ 3 times of the flange thickness
Wallace | 25% of total wall height
Effective width = hw + bw
Paulay Tension hw : wall height,
& bw : wall web thickness
Priestley C . Effective width = 03hw +
ompressive |
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Fig. 10 W.S.GG Strain profiles in Flange
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Table 6 Comparison of the maximum strength

Modified Hirosawa's formula({& iF —[E¥ER) ACI 318-99
Specimen calPu exDPu / calPu calPu expPu / calPu
® ® © ® ® © ® ® © ® ® ©
OO OO HOOIOHOHOOOHOIOO]OIO MO OISO ]IG]®]G)
W1 146(19.1]179119.1| 2801191159 |159(175]|093|1.13|0.97|2.17|0.96|1.96(175(22.3|22.3]11.99|1.19]|1.81|1.06|1.42]0.83
W2 13.0{17.3} 162 |17.3| 256 | 17.3| 156 |156(17.2|11.04|1.28|1.04|2.52|1.04|2.03{17.2{22.0{22.0({2.11|1.15[1.91[1.04!1.49|0.81
W3 12.2116.2] 151 116.2| 240} 16.2 | 156 |15.6[17.2]1.0711.3911.08{2.73{11.07(2.20|17.2|22.0(22.0(2.14|1.12(1.94{1.01|1.5110.79
@ : Effective width = 0, ® : Effective width = h/10, © : Effective width = h/3
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