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Abstract

Objectives of this study included design of head and evaluation of the pullout performance of
the headed reinforcement that can be used to replace standard hooks in the building exterior
beam-column joints. Results of 36 pullout tests are presented. Test variables included reinforcing
bar diameters (16-25mm), embedment depth (6-7db), transverse reinforcement, and single
-vs.~group pullout behavior. The square head designed had gross area of 4Ab and thickness of
db. The headed reinforcement made of D16 bars developed pullout strengths close to the bar yield
strength, but larger bars developed strengths smaller than the yield strengths. The pullout
resistance increased with decreasing spacing of the transverse reinforcement. Use of column ties
with 6.0-db spacing improved the pullout performance of the headed bars without causing
difficulties in fabricating the specimens. The comparison of the pullout performances between the
headed bars and the standard hooks revealed that strengths, stiffnesses, and ductile behaviors are

about the same.
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Di6 285 x 285 163
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92 Dl6% 2ol & AR Fe, wad e uPoldld FRFEY 0% o4 Bt
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B3 cheolWAH A2t 271 AlEA W)

5z Yz, QLA =(Pn), | FEAE(Fy), Pn/Fy, Pn/(1.25Fy),
- mm KN kN % %

D16 112 76.5 83.4 91.7 73.6

D25 175 156 213 73.2 58.6

B4 xFE20e2| ¥ Headed Reinforcement ujul oIutAl 3 ZBH2-D19)

. o @ gol, Pn, Pn/(1.25Fy),
AE A Y
mm kN %
HR-10db-A 190 296 93.4
HR-10db-C 190 286 95.0
Hook-10db-A 190 285 94.7
Hook~-10db-C 190 270 89.7
Hook-16db-A 304 311 103
Hook-16db-C 304 320 106
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(F1) A8 49 : HR=headed reinf.,
Hook=#112]; 10db, 16db=1l &g o];
A=w] A 2744 3db, C=0J A 237 6db
(F2) Zxnel@ 2], Ldh=387mm
(F3) 1.25Fy (2-D19)=301kN

(4) headed reinf.= 270 A9 HF

53’,.’
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f‘ —{— HR-10db-4.2
g —fr— HR-10db~C.2
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a7 gE#322 0 Headed Reinforcement (2-D19 )

HAIIAYEV S AEstn wEZ 34E T 4YUFE st 30" DI6 © D22 headed bar
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5 D16, D22 Headed Reinforcement & 2232 EZ|S A2 olWAlE 29

- Shead, Pn, Pn/Fy, . Shead, Pn, Pn/Fy,

R mm kN % HBAT mm kN %
C16-6db-1A -= 84 106 C22-6db-1A - 160 103
C16-6db~1B - ~-- -- C22-6db-1B -~ 155 100
C16-6db-1C -- 80 101 C22-6db-1C -~ 144 93.0
C16-6db-1D -- 78 98.2 C22-6db-2A 132 301 99.1
C16-6db-2A 96 164 103 C22-6db-2B 132 205 675
C16-6db-2B 96 148 93.1 C22-6db-2C 132 -
C16-6db-2C 96 126 79.2 C22-6db-3A 66 330 71.1
C16-6db-2D 96 84 52.8 C22-6db-3B 66 230 49.5
C16-6db-3A 48 164 68.9 C22-6db-3C 66 -- -~
C16-6db-3B 48 184 77.3 C22-6db-4A 132 395 63.8
C16-6db-3C 48 136 57.1 C22-6db-4B 132 430 69.4
C16-6db-3D 48 88 37.0 C22-6db-4C 132 - -

(1) i@ dol=6db, (F2) A1HF : C=Column; 16, 22=D16, D22; 6db=hef; 1, 2, 3=5A] 7} headed bar 4;
A B, C D=7% nfdZ +4(A=3db, B=4.5db, C=6db, D=9db)
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