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Tensile properties of grout-anchored rebar butt connection for precast
concrete component
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Abstract; To enhance the process and performance of precast concrete component rebar connections, a grout-
anchored rebar butt connection was proposed. Uniaxial tensile tests were conducted on the new type of rebar
connection specimens, to assess the reliability of force transmission, considering variations in rebar diameter,
concrete strength, and grouted length. The experimental results indicated that the tensile performance of the grout-
anchored rebar butt connection was governed by both the grouted length of the rebar and the load-bearing capacity
of the splice bars, with no significant correlation to the concrete strength. Under identical splice rebar
configurations, specimens with 12 mm and 14 mm diameter rebars fractured with grouted lengths of 0. 5/, ( basic
anchorage length of the tensile steel bar) and 0. 6/, , respectively, while those with 16 mm diameter rebars fractured
at grouted lengths of 0. 6/,. By data analysis suggested that the grouted length for connecting rebars with diameters
ranging from 12 to 16 mm should be controlled to the value of 0. 6/,. Under the condition that the splice rebars and
the connecting rebars are of the same grade, the splice rebars for 12 ~ 14 mm connecting rebars should be designed
as 4#8, and those for 16 mm diameter connecting rebars as 6$8. Additionally, the rebar heading structure could
ensure full anchorage of the rebars, and its specific dimensions could guide the rebar processing. The spiral
reinforcement has no significant effect on the tensile performance of the rebar connection and can be designed with
reference to the parameters of this test.
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Fig.1  Grout-anchored rebar butt connections
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Fig.2 Designdrawings of specimens
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Tab.1 Specimen details Tab.2 Measured mechanic properties of reinforcements
PRALE A EAA d/mm LR A L, /mm B JENRERE/ MPa  BULhEIE/ MPa AR/ GPa KR/ %
b6 349 519 201 15.2
12-C30-0.5 12 C30 210(17.5d) 638 450 642 203 10.3
12-C30-0.6 12 C30 250(21d) 12 440 629 199 11.9
12-C30-0.75 12 C30 310(26.2d) @14 435 622 202 1.2
$16 447 637 203 10.5
12-C40-0.5 12 C40 170(14.54d)
> E=RN
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14-C30-0.75 14 €30 360(26.2d) FrEp A, Hom#8e & UK 3, SR MTS 3% 55 #L
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14-C40-0.75 14 C40 300(21.8d)
16-C30-0.5 16 C30 280(17.5d)
16-C30-0.6 16 C30 330(21d)
16-C30-0.75 16 C30 420(26.2d)
16-C40-0.5 16 C40 230(14.5d)
16-C40-0.6 16 C40 270(17.44d)
16-C40-0.75 16 C40 260(21.8d)
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Fig.3 Loading setup
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Fig.4 Schematic layout of reinforcement strain gauges
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Fig.5 Failure modes of specimens
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Tab.3 Statistics of specimen failure mode
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Fig. 6 Load—displacement curves of typical specimens
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Tab.4  Ultimate bearing capacity of specimens

WRBLS ARERN S

Pl R

ENEE R Wk F /AN /MPa U Sa)/ %
12-C30-0.5 A 70.1 620 1.15
12-C30-0.6 A 68.1 602 1.12
12-C30-0.75 A 66.9 592 1.10
12-C40-0.5 A 67.8 599 1.11
12-C40-0.6 A 70.2 621 1.15
12-C40-0.75 A 71.7 634 1.17
14-C30-0.5 B 94.3 613 1.13
14-C30-0.6 A 100.0 650 1.20
14-C30-0.75 A 98.5 640 1.19
14-C40-0.5 B 85.1 553 1.02
14-C40-0.6 A 102.4 665 1.23
14-C40-0.75 A 100.5 653 1.21
16-C30-0.5 B 90.7 451 0.84
16-C30-0.6 C 99.2 493 0.91
16-C30-0.75 C 115.1 572 1.06
16-C40-0.5 B 105. 1 523 0.97
16-C40-0.6 C 129.4 643 1.19
16-C40-0.75 C 125.7 625 1.16
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