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Comparison of Pure Reinforcement Quantity to Development & Splice
Reinforcement Quantity using High-strength Reinforcing Bars

Seung-Ho Cho', Seung-Uk Na', Young-Sook Roh?*

Abstract: Whilst it is common to construct high-rise buildings and long-span structures in the construction and building industry, there might be
a number of problems such as excessive re-bars arrangement, deterioration of concrete quality, unnecessary quantity take-off and so forth. As these
types of buildings and structures are getting more popular, it is widespread to apply high-strength materials such as high-strength concrete and re-bars
to sustain durability and stability. This research aims to investigate the effectiveness of the high-strength reinforcing bars on the underground parking
in a rigid-frame structure. In this study, the reinforcing bars with different yield strength were applied to corroborate the usefulness and practicability
of the high-strength re-bars on the underground parking in a rigid-frame structure. The test results show that the quantity of reinforcement bars is
lowered, as the yield strength of the re-bars are grown in general. However, the quantity of reinforcement bars on the development and splice has a
tendency to increase slightly. Despite of the increase of the development and splice, the total quantity of reinforcing bars was reduced since the increasing
ration of the pure quantity is higher than the development and splice. Base on the test results, it would be possible to achieve the reduction of reinforcing
bars arrangement and lowering the amount of work to be done during a construction phase. Moreover, the reduced amount of bar arrangement will
make it possible to improve workability and constructability of reinforced concrete structures. Ultimately, we will be able to attain improved quality
and efficiency of construction using reinforced concrete.
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Table 1 Application members in underground parking lot
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1 Flaming plan of underground parking lot
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Number of stories

Concrete compressive

Purpose (ground / basement) Structural type Footing type strength
Underground parking lot (156) 0/1 ff‘:;%:i Bearl?fl;ag)ﬁlgg?f soil f4=24 MPa
Table 3 Slab main rebar(unit : ton)

st:(;fllg(ih Diameter Pure quantity(A) & spli]zeetzl(ﬂzlft.ity ®) Total The ratio of Ato B
D10 0.93 0.06 0.99 6.45%
D13 57.29 4.77 62.06 8.33%
SD400 D16 7.29 0.79 8.08 10.84%
Subtotal 65.51 5.62 71.13 8.58%
(100%) (100%) (100%) (100%)
D10 18.07 1.3 19.37 7.19%
D13 29.30 2.96 32.26 10.10%
SD500 D16 3.02 0.49 3.51 16.23%
Subtotal 51.69 4.75 56.44 9.19%
(78.9%) (84.5%) (79.4%) (107.1%)
D10 26.60 1.97 28.57 7.41%
SD600 D13 18.66 2.39 21.05 12.81%
Subtotal 4526 4.36 49.62 9.63%
(69.1%) (77.6%) (69.8%) (112.2%)

=2 H 223 H1Z(2018. 1)



Table 4 Beam & girder main rebar + shear rebar(unit : ton)

Diameter Main rebar
Yield strenath - - Shear rebar Total The ratio of
g Main Strrup Pl}re Develop..& splice quantity(A) AtoB
rebar rebar quantity(A) quantity(B)
81.18 13.7 31.79 126.67 12.13%
SD400 D25 D13 (100%) (100%) (100%) (100%) (100%)
64.10 11.82 25.35 101.27 13.21%
SD300 D22 D13 (79.0%) (86.3%) (79.7%) (79.9%) (109.0%)
54.02 7.89 25.35 87.26 9.94%
SD600 D19 . (66.5%) (57.6%) (79.7%) (68.9%) (82.0%)
Table 5 Column main rebar + hoop rebar(unit : ton)
Diameter Main rebar .
Yield strencth - - - Hoop rebar Total The ratio of
g Main Hoop Pure quantity Develop: & splice quantity (A) AtoB
rebar rebar (A) quantity (B)
15.79 7.36 2.54 25.69 40.15%
SD400 b22 D10 (100%) (100%) (100%) (100%) (100%)
14.16 8.23 2.54 24.93 49.28%
SD300 D22 D10 (89.7%) (111.8%) (100%) (97.0%) (122.7%)
12.54 8.75 2.54 23.83 58.02%
SD600 D22 i (79.4%) (118.9%) (100%) (92.8%) (144.5%)
Table 6 Wall vertical rebar + horizontal rebar(unit : ton)
Diameter Vertical rebar Horizontal rebar Develon. &
. evelop. .
Yield Pure . The ratio of
Vertical Horizontal Pure Devel(.)p. Pure Devel(.)p. & . splice Total
strength rebar rebar uanti & splice uanti splice quantity(A) quantity(B) AtoB
d vy quantity q vy quantity
19.74 3.85 9.28 0.48 29.02 4.33 33.35 14.92%
SD400 D13, D16 D10, D13 (100%)  (100%) (100%) (100%) (100%) (100%) (100%) (100%)
17.83 4.37 9.28 0.6 27.11 4.97 32.08 18.33%
SD500 D13, D16 D10, D13 (90.3%) (113.5%) (100%) (125.0%) (93.4%) (114.8%) (96.2%) (122.9%)
16.98 4.07 9.28 0.6 26.26 4.67 30.93 17.78%
SD600 D13, D16 ) (86.0%) (105.7%) (100%) (125.0%) (90.5%) (107.9%) (92.7%) (119.2%)
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Table 7 Footing main rebar(unit : ton)

Yield strength Diameter Pure quantity(A) Develop. & splice quantity (B) Total The ratio of A to B
D16 64.58 14.15 78.73 21.91%
D19 27.62 435 31.97 15.75%
SD400 D22 47.92 17.11 65.03 35.71%
Subotal 140.12 35.61 175.73 25.41%
(100%) (100%) (100%) (100%)
D16 53.06 13.21 66.27 24.90%
D19 23.39 4.63 28.02 19.79%
SD500 D22 40.27 15.82 56.09 39.28%
Subfotal 116.72 33.66 150.38 28.84%
(83.3%) (94.5%) (85.6%) (113.5%)
D13 16.94 4.17 21.11 24.62%
D16 46221 11.33 57.54 24.52%
SD600 D19 36.18 13.06 49.24 36.10%
Subfotal 99.33 28.56 127.89 28.75%
(70.9%) (80.2%) (72.8%) (113.1%)
Table 8 The ratio of pure quantity to development & splice quantity(unit : ton)
. Member Slab Beam & Girder Column Wall Footing Total
Yield strength
Pure quantity(A) 65.51 126.67 18.33 29.02 140.12 379.65
Develop. & splice
D400 quantity(B) 5.62 13.7 7.36 433 35.61 66.62
8.58% 10.82% 40.15% 14.92% 25.41% 17.55%
1 0,
The ratio of Ato BOA) ) 500/ (100%) (100%) (100%) (100%) (100%)
Pure quantity(A) 51.69 101.27 16.7 27.11 116.72 313.49
Develop. & splice
D500 quantity(B) 4.75 11.82 8.23 4.97 33.66 63.43
. 9.19% 11.67% 49.28% 18.33% 28.84% 20.23%
0,
The ratio of A0 BOA) 107 104 (107.9%) (122.7%) (122.9%) (113.5%) (115.3%)
Pure quantity(A) 4526 87.26 15.08 26.26 99.33 273.19
Develop. & splice
SD600 quantity(B) 436 7.89 8.75 4.67 28.56 54.23
9.63% 9.04% 58.02% 17.78% 28.75% 19.85%
1 0,
Theratio of A0 BOA) 115 30/ (83.5%) (144.5%) (119.2%) (113.1%) (113.1%)
Zdga i =
322 AA €5 EFH AF Y o] Z EF
32.1.571% HAH o2 &4 EFol Uitk F3 Y o] & E7Fe] vl &

71ze & B A2 E o] 5o AMSH HITHS
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