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ABSTRACT

One of the most complex reinforcement location in the precast building frame is the beam-column joint in a
prefabricated construction. It is generally resulted from the vertical bars of column, anchorage bars of beam, and
bars of hoop. Particularly the hooked anchorage bars of beam are confronted with hoop and main column bars.
The headed reinforcement is considered to place them easily and to reduce the anchorage length in a precast
construction. Reversed cyclic loading tests are performed on four beam-column specimens to evaluate the strength
and behavior of beam to column and column to column connections. The result of test shows that the headed
reinforcement has a similar performance than that of hooked reinforcement in a precast specimen with strong
column and weak beam joints. The splice column joints which are used frequently in the domestic fields also
show reliable behaviors in those tests with strong column and weak beam joints.
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Fig. 3 Section of PC beam (J-2)
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Fig. 5 Section of PC beam (J-4)
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Fig. 8 Free-body diagram of beam-column joint

Table 1 Shear stress coefficient

¥ Interior Exterior Corner
Type 1 Joint 24 20 15
Type 2 Joint 20 15 12
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Table 2 Concrete mix design

Type of |[Water(W)|Cement(C)| Coarse Fine

concrete (kg/m’) (kg/m’) [agg.(ke/m")| agg.(ke/m*)
PC concrete 156 411 752 1,000

Topping

concrete 166 346 812 1,025

Table 3 Material properties

. |Concrete (kgf/cm®) Steel (kgf/cm®)
Speci- Teld
mens | PC |Topping [Splice|Column Beam stréflgth

- Upper: 2-D16
J-1]369 Lower: 2-D16
I 2|0 Lover 5-DIt
168 | 720 |8-D19 - 4,000

7-3|3% Upper: 3-D16
Lower: 2-D16

B Upper: 4-D16

J 4139 Lower: 2-D16
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Speci- |Span|Max cycle Initial cracking loading Failure loading Fail g

mens |(cm)|  (No) | Toading (tf) | Beam deflection (mum) | Loading (tf) | Beam deflection (mm) arure mmode

J -1 {1085 10 2.00 10.40 5.19 4744 Flexural failure of beam
J -2 1100 9 2.16 12.64 412 30.00 Flexural failure of beam
J -3 1100 9 3.28 10.13 4.95 4575 Splice connection failure
J -4 [1095 7 2.00 10.53 4.53 26.71 YCombined cracking failure
Comments : 1) Combined cracking failure = connections failure + splice connection failure + flexural failure of beam

Table 5 Strength of beam (down loading)

Speci- Me{tf - m) M(tf - m) Mmax(tf - m)

mens | Exp Me | Cal® Mo Exp/Cal Exp My Cal’ My Exp/Cal Exp Mmax Cal” M, Exp/Cal

J-1 218 1.32 1.64 3.66 6.30 0.58 5.60 3.25 1.72

J-2 2.38 1.32 1.79 4.30 6.30 0.68 453 3.2 1.39

J-3 361 1.32 211 1.40 473 0.30 5.46 5.19 1.05

J-4 2.20 1.32 1.65 3.99 6.30 0.63 496 710 0.70
Average|  2.72 1.49 2.05 3.12 5.08 0.52 5.20 3.92 1.39
Comments: 2) Mey (cary = (L L) [ 30, I My (can = Ar* f,%5d | 4) Moy (oay =0.85fpab(d — a/2) + A" f,(d—d")

Table 6 Strength of beam (up loading)

Speci- M (tf - m) My(tf - m) Minax(tf © m)

mens | Exp My | Cal®Me | Exp/Cal | Exp M, | Ca® My | Exp/Cal | Exp Mms | Cal’ My | Exp/Cal

J-1 2.18 197 1.64 3.66 3.15 1.16 5.18 3.25 1.59

J-2 2.38 1.97 1.79 4.30 3.15 137 531 3.25 1.63

J-3 361 2.04 2.71 1.40 3.15 0.44 3.07 3.25 095

J-4 2.20 2.04 1.65 3.99 315 1.27 340 3.25 1.05
Average 2.72 2.00 2.05 3.12 3.11 0.99 4.52 3.44 1.39
Table 7 Summary of test result

Speci- Initial cracking load Load at steel yield Maximum load Load at failure

men Ay P cr Ay Py Amax Pmax Afai]ure Pfailure

J-1 452 2.00 13.71 3.37 75.37 5.96 5852 4.45

J-2 5.75 2.16 17.11 4.05 63.53 6.07 4853 2.79

J-3 16.21 3.28 13.23 331 45.14 496 52.60 3.50

J -4 2.01 2.01 16.12 3.74 26.71 4.53 33.36 3.03
374 =E32(ESE] =2 M5 35(2000)
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