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Behavior and Capacity of CCT Nodes Anchored By Headed Bars
in Fibrous Concrete Beams

Dr. Bayar J. Al-Sulayfani Hala Jassim AL Hamdany

Professor Assistant Lecturer

Abstract

In the current research, the method of reinforcing by means of ""Headed Bars"
reinforcement was utilized in order to study the behavior of fiber reinforced beams,
then conducting a comparison study with conventionally reinforced beams without
"headed bar', where by headed bars were placed at the CCT node to analyze the
behavior of the node. The presence of the headed bar with regard to bearing capacity,
failure mode, and anchorage length for the reinforcing bar at the tension zone. Where
the presence of the headed bar will help in reducing the anchorage length necessary to
bring the reinforcing steel to yield stress (fy).This is the main objective of using such
head bar reinforcing. In addition the use of this reinforce enables in the reduction of
cost and the congestion of reinforce as well as the hooks. Four ratios of steel fiber and
three values of shear span were used in order to find out the effect of those variables on
the behavior of beams with headed bars reinforce regarding :bearing capacity,
deflection under single point load, shape and type of failure,....etc. It was noticed that
the bearing capacity, stiffness and ductility increased with the increased of volumetric
steel fiber addition, also in the presence of headed bars reinforcement when compared
with conventionally reinforced beams without steel fibers. The bearing capacity reduced
as the shear span length increased.
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Al quad sie all) Jaa A ALl laka g Ailag A1 ciliiall AN die Jualad) 36Y) lala i s 2(8) Jgaad)

4,0y 58l caltd
Beam Vi % Reinf. Deflection Load %lncrease
Config. (mm) (kN) of load
B1-150-N.H-0.0 0.0 No Head 2.53 140 _
B7-150-N. H-0.5 0.5 No Head 2.34 140 _
B13-150-N. H-1.0 1.0 No Head 1.89 145 4
B19-150-N. H-1.5 1.5 No Head 2 151 8
B2-150- H-0.0 0.0 Head 2.91 195 S
B8-150- H-0.5 0.5 Head 3.7 228.5 17
B14-150- H-1.0 1.0 Head 3.3 230 18
B20-150- H-1.5 1.5 Head 4.88 265 36
B3-200-N.H-0.0 0.0 No Head 1.67 95 o
B9-200-N. H-0.5 0.5 No Head 1.34 105 11
B15-200-N. H-1.0 1.0 No Head 1.67 124 31
B21-200-N. H-1.5 1.5 No Head 1.4 150 58
B4-200- H-0.0 0.0 Head 4.2 150.50 S
B10-200- H-0.5 0.5 Head 2.68 155 3
B16-200- H-1.0 1.0 Head 4.76 173 15
B22-200- H-1.5 1.5 Head 4.76 195 30
B5-250-N. H-0.0 0.0 No Head 2.67 93 S
B11-250-N. H-0.5 0.5 No Head 1.69 101 9
B17-250-N. H-1.0 1.0 No Head 1.95 110 18
B23-250-N. H-1.5 1.5 No Head 1.96 125 34
B6-250-H-0.0 0.0 Head 5.8 161 S
B12-250- H-0.5 0.5 Head 4.77 165 2
B18-250- H-1.0 1.0 Head 2.95 165 2
B24-250- H-1.5 1.5 Head 4.5 170 6
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Jaa die g 4,00 681 CELAYL dadewal) Al Ad) cldiall 3 Y dad B Jualad) clalil) jlaka g gy 1(9) Jgdad)
GLIYL daliall e culiall AN Jaay Jiatall g eyl

Beam V: % | Reinforcement Load deflection %Decrease of
configuration (KN) deflection

B1-150-N.H-00 | 0.0 No Head 140 25 —
B7-150-N. H-05 | 0.5 No Head 23 8

B13-150-N. H- 1.0 No Head 18 28
B19-150-N. H- 15 No Head 17 32
B2-150- H-0.0 0.0 Head 195 2.9 —
B8-150- H-0.5 0.5 Head 26 10
B14-150- H-1.0 | 1.0 Head 25 14
B20-150- H-15 | 1.5 Head 22 24
B3-200-N.H-0.0 | 0.0 No Head 95 21 —
B9-200-N. H-05 | 0.5 No Head 11 48
B15-200-N. H- 1.0 No Head 0.9 57
B21-200-N. H- 15 No Head 0.6 71
B4-200- H-0.0 0.0 Head 150.5 42 —
B10-200- H-05 | 0.5 Head 2.4 53
B16-200- H-10 | 1.0 Head 26 38
B22-200-H-15 | 1.5 Head 15 64
B5-250-N. H-0.0 | 0.0 No Head 93 2.7 —
B11-250-N. H- 0.5 No Head 15 44
B17-250-N. H- 1.0 No Head 12 56
B23-250-N. H- 15 No Head 1.0 63
B6-250-H-0.0 0.0 Head 161 5.8 —
B12-250- H-05 | 0.5 Head 42 28
B18-250- H-10 | 1.0 Head 2.8 51
B24-250- H-15 | 1.5 Head 41 29
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UAGL;;\\ ;);\\ Jae Ayl ) A 8aly ) ellia o (J}Y\ JAL“)LS‘MAJ\S“‘UAMU‘ Ry Jaall Sl die Jalall
Sld cld e St Al Al cilaiall el 331 ) &c Ju Laa A0V 5all oD dsanall doall 30l ) die il
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—deall) inie it daliall Aliaiall Al Al Cildal) 45l 8 Abalall 300 3 Hlaie a0 WS ((Ap=u/AyA)
J177 43y 54 el Aaaal) A8loal A 3L ) Ao daliad) Al Al cilaall (3}3!\

LU dpanal) ABLaY) dpud oy Jy Axilu AL Cildial) dilia g Aulidaa g Belan A 3303 el a9 £(10) Jgaad)

YR PR
Beam Stiffness % Ductility % Toughness
(KN/mm) Increase Increase | (Area Under
of " of Ap Curve)
stiffness (KN.mm)

B1-150-N.H-0.0 80.8 —_ 2.07 —_ 203.8
B7-150-N. H-0.5 87.5 8 2.09 1 194.4
B13-150-N. H-1.0 115 42 2.25 9 210.1
B19-150-N. H-1.5 127.8 58 3.17 53 251.5
B2-150- H-0.0 97.7 —_ 2.53 — 478.4
B8-150- H-0.5 104.1 7 2.62 4 566.2
B14-150- H-1.0 110.3 13 3.58 42 486.7
B20-150- H-1.5 120.3 23 3.87 53 996.3
B3-200-N.H-0.0 78.5 — 2.13 — 117.7
B9-200-N. H-0.5 124.3 58 2.62 23 95
B15-200-N. H-1.0 127.3 62 2.67 26 130.1
B21-200-N. H-1.5 156.9 99 3.62 70 132
B4-200- H-0.0 70.6 — 2.27 — 477.2
B10-200- H-0.5 87.18 23 2.36 4 283.6
B16-200- H-1.0 97.3 38 2.38 5 588.6
B22-200- H-1.5 141.5 100 3.31 46 686.6
B5-250-N. H-0.0 69.8 — 2.14 — 162.6
B11-250-N. H-0.5 82.6 18 2.16 1 100
B17-250-N. H-1.0 110 58 2.46 15 1444
B23-250-N. H-1.5 137 96 2.85 33 162.7
B6-250-H-0.0 85.2 — 2.46 — 704.2
B12-250- H-0.5 92.8 9 2.73 11 646.9
B18-250- H-1.0 123.8 45 3 22 354.5
B24-250- H-1.5 127.5 50 3.6 46 700
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