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Applicability of Current Design Code to Class B Splice of SD600 Re-Bars
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ABSTRACT An experimental study was performed to evaluate the applicability of current design code to the class B splice of
SD600 reinforcing bars. Twelve simply supported beam and slab specimens with re-bar splices were tested under monotonic load-

ing. Parameters for this test were re-bar diameter, concrete cover thickness, concrete strength, and stirrup spacing. Concrete
strengths ranged 24.7~55.3 MPa. Most of the specimens were designed to satisfy the class B splice length specified by current
design code. Average bar stresses resulting from this test were compared with the predictions by the KCI code provisions. Based
on the result, the applicability of the current design code to SD600 re-bars were evaluated. The re-bar splices gave satisfactory per-
formance for all D13 re-bar splices and for D22 and D32 splices with transverse reinforcement. On the basis of the test result, for
D22 and the greater diameter bars, the use of either transverse reinforcement of the thicker concrete cover was recommended.
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Fig. 1 Stress-strain relationships of SD600/D22, SD400/D22
and MMFX steel
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Fig. 2 Dimensions and reinforcement details of test specimens
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Table 1 Design properties of test specimens

Re-bars

Specified (f,= 600 E;Vz;ai?:g atSt;r;ES . Design Ratio of |pjey ]
. concrete | Y Width | Depth | (c+K,) splice actgal re-bar
Specimens strength MPa) | Typ .e of b h ¢ K, |Spacing dy length splice ratio
1D P . bar  |specimen (mm) | (mm) (mm)| O | ¢ V| " E”. § Eq. ()| 137, length o
b |diameter (mm) | (mm) | (mm) | 1 Lo oo
(MPa) dy ) | (mm) (mm) 7 (%)
d
SB1 24 D22 | Beam | 300 | 450 | 51 | 40 40 66 - - 232 | 1360 | 098 | 0.65
SB2 60 D22 | Beam | 300 | 450 | 51 40 40 66 - - 2.32 860 | 098 | 0.65
SB3 24 D22 | Beam | 300 | 450 | 51 | 40 40 66 |10.7| 250 2.80 | 1261 | 0.84 | 0.65
SB4 24 D13 | Beam | 250 | 350 |46.5| 40 40 59 - - 3.58 596 | 0.60 | 0.34
SB5 24 D13 | Beam | 250 | 350 |26.5| 20 40 59 - - 2.04 731 1.02 | 032
SB6 24 D13 Slab | 450 | 200 |[46.5| 40 40 41 - - 3.58 596 | 0.60 | 0.37
SB7 24 D13 Slab | 450 | 200 |26.5| 20 20 41 - - 2.04 731 1.02 | 033
SB8 24 D22 | Beam | 300 | 450 | 61 50 50 56 - - 2.77 1261 | 1.00 | 0.66
SB9 24 D22 | Beam | 300 | 450 | 61 50 50 56 |10.6| 250 326 | 1261 | 1.00 | 0.66
SB10 60 D32 | Beam | 400 | 600 | 66 | 50 50 86 - - 2.06 1406 | 1.00 | 0.77
SB11 28 D32 | Beam | 400 | 600 | 66 | 50 50 86 |14.0| 190 250 | 1699 | 1.00 | 0.77
SB12 28 D32 | Beam | 400 | 600 | 66 | 50 50 86 |22.1| 120 2.75 1699 | 1.00 | 0.77
See A-A section in Figs. 3 and 4
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Table 2 Summary of actual properties and test results of specimens

Measured Calculated stress f; .,/ Estimated
. concrete | Re-bars | Measured) Measured| Splice'” (MPa) ’ Developed s&ength .
Specimen| ) stress | fy oo |c+ K,,| OF specimens | Failure
D strength |diameter|  f, c length' <l Lo f_m a mode
Jeu dy | MPa) | (mm) \(/;/1.3[5) frr ACI |Eurocode| i, nEe Flexural| Shear
(MPa) (ACBIS) 408R-03| 2 (kN-m) | (kN)
SBI 2477 D22 720 51 1.00 597.6 | 574.1 | 566.3 5572 | 093 | 2.32 | 198.8 |552.4| Splitting
SB2 51 D22 720 51 0.90 5426 | 4812 | 580.3 584.5 | 1.08 | 2.32 | 210.3 |586.8 | Splitting
SB3 247 D22 720 51 0.85 508.3 | 530.5 447 5593 | 1.10 | 2.8 | 198.8 |552.4| Splitting
SB4 2477 D13 650 46.5 0.63 3809 | 4475 | 335.8 621.1 1.63 | 3.58 | 48.7 |407.6| Pullout
SB5 247 D13 650 26.5 1.03 620.8 | 5443 | 510.8 1650 (yield) 1.05 | 2.04 | 52.1 |434.5]|Yielding
SB6 24.7 D13 650 46.5 0.63 380.9 | 447.5 | 3358 (650 (yield) 1.71 | 3.58 | 45.9 |231.6| Splitting
SB7 247 D13 650 26.5 1.03 620.8 | 4948 | 510.8 1650 (yield) 1.05 | 2.04 | 52.6 |261.8] Yielding
SB8 29.8 D22 720 56 1.11 668.1 | 626.8 | 630.7 6587 | 0.99 | 2.55 | 199.6 |555.1| Splitting
SB9 29.8 D22 720 56 1.11 668.1 | 702.9 | 637.1 [720 (yield) 1.08 | 3.03 | 199.6 |555.1] Yielding
SB10 553 D32 700 56 0.82 490.1 | 4543 | 6419 549 1.12 | 1.75 | 589.0 |887.7| Splitting
SBI11 33.0 D32 700 63 1.05 6286 | 583.8 | 567.9 [100 (yield) 1.11 | 2.41 | 559.2 |815.7| Splitting
SBI12 33.0 D32 700 61 1.09 652.1 | 628.1 | 579.7 [700 (yield) 1.07 | 2.60 | 561.4 |818.7| Yielding
1.3 is class B splice length calculated by ‘measured f,,’ and ‘measured ¢’
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(a) Splitting failure of unconfined splices (SB1)
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(b) Splitting failure of confined splices (SB3)
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(c) Flexure failure after yielding (SB9)

Fig. 5 Failure modes of test specimens at the end of test
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