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Analysis of Correlativity with the Number of Blasting Holes Due to Exposed
Length of Steel Bars and Vertical Load on Scaled
Reinforced Concrete Columns
Hoon Park, Ji-Wan Yoo, Hee-Gwang Lee, Jung-Un Song and Sung-Kon Kim

Abstract : In this paper, the 1/56 scale models of the reinforced concrete columns were designed and
fabricated. The influence of the number of blasting holes on the exposed length of steel bars and vertical
load was investigated. The relation between the length of steel bar and the number of blasting holes was
examined by performing the blast tests considering the vertical load on the scaled reinforced concrete
columns. Weight of scaled column models by blasting and that of exposed was compared with the number
of blasting holes. Finally, based on the exposed length of steel bars and vertical load, the number of
blasting holes were calculated. Results shows that the number of blasting holes calculated in this study are
suitable for scaled structure models test by blasting demolition.

Key words : exposed length of steel bars, weight ratio, scale model, blasting demolition
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Table 1. The specification of exposed main column and sub—column

Member type Main column Sub—column
Dimension{mm) 80X120X680 80X80X680
UNIT 1 2 3 4 1 2 3 4
Main reinforcement number(EA) 8 8 8 8 6 6 6 6
Tie reinforcement number(EA) 10 10 10 10 10 10 10 10
Tie reinforcement spacing(mm) 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62
Exposedlength({mm) 62 | 186 | 310 | 434 | 62 | 186 | 310 | 434

Fig. 1. Exposed main column test diagram.
(a) UNIT 1 column, (b) UNIT 2 column
(¢) UNIT 3 column, (d) UNIT 4 column

(c)

(a) (b) (d)

Fig. 2. Exposed sub—column test diagram.
(a) UNIT 1 column, (b) UNIT 2 column
(¢) UNIT 3 column, (d) UNIT 4 column
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Table 2. The results of buckling strength for exposed column test
X—dir. Y—dir. Column Vertical Buckling
Sample .
number length length weight load strength Remarks
(mm) (mm) (kgf) (KN) (MPa)
M1-1 86.6 126.4 14.2 9.02 0.82 Main column
M1-2 83.4 119.9 14.2 11.77 1.18 .
M1-3 86.0 1223 14.2 9.32 0.89 UNIT
M2—1 86.9 120.3 11.4 8.53 0.82 Main column
M2—2 86.1 121.3 11.4 461 0.44 ;
M2-3 852 120.1 11.4 1.90 0.48 UNIT
M3~1 87.3 121.2 8.8 2.94 0.28 Main column
M3-2 85.2 120.7 8.8 2.45 0.24 s
M3—3 838 121.3 8.8 9.75 0.27 UNIT
M4~1 84.9 122.9 6.0 2.75 0.26 Main column
M4—2 84.8 121.0 6.0 2.16 0.21 4
M43 858 1202 6.0 2.04 0.29 UNIT
S1-1 83.5 84.1 9.6 412 0.59 Sub—column
S1-2 79.2 84.7 9.6 6.86 1.02 N
S1-3 85.2 80.8 9.6 131 0.63 U
S2-1 85.6 82.6 8.0 3.24 0.46 Sub—column
S52-2 84.8 80.7 8.0 2.75 0.40 NIT 2
52-3 837 81.9 8.0 853 1.24 UNIT
S3—1 6.8 80.6 5.8 1.57 0.22 Sub—column
S3-2 87.9 82.4 5.8 1.86 0.26 UNIT 3
33-3 86.3 80.7 5.8 2.75 0.39
S4—1 85.2 83.1 4.0 1.57 0.22 Sub—column
S4-2 6.1 81.2 4.0 1.57 0.22 UNIT 4
S4-3 85.3 82.1 4.0 1.57 0.22
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Fig. 3. Load vs. displacement graph for
exposed main column test of UNIT 1.
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Fig. 5. Load vs. displacement graph for
exposed main column test of UNIT 3.
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Fig. 4. Load vs. displacement graph for
exposed main column test of UNIT 2.
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Fig. 6. Load vs. displacement graph for
exposed main column test of UNIT 4.
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Fig. 10. Load vs. displacement graph for

Fig. 9. Load vs. displacement graph for
exposed sub—column test of UNIT 4.

exposed sub—column test of UNIT 3.
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Table 3. Blasting patterns in each column

Main column Sub—column
Dimension(mm) | 80X120X680 80X80x680
Hole diameter(mm) 8 8
Hole length{mm) 84 56
Hole angle(®) 0 0
. Non—woven Non—woven
Protection . .
fabric fabric
Hole number(mm) | 1| 2| 3| 4| 1 |2 | 3| 4
1 100
23 180 2(2) 230 180 220
Hole position(mm) 28~ 1280 ' 1280/, /1280 (a) (b)
380 46 380 460 Fig. 11. Diagram of detonator charge in
= column(unit: mm).
Wrap number(EA) 5 3311 (3]4 (a) main column, (b) sub—column
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Fig. 12. Diagram of drilling pattern in main column and sub—column(unit: mm).
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Table 4. The results of before and after blasting column weight and weight ratio

Sample Longitudinal | Transversal Column weight Column weight | Weight
numtI))er length length before blasting(A) | after blasting(B) | ratio Remarks
(mm) (mm) (kef) (kef) (B/A)

M—-1-1 85.6 121.6 16.4 13.6 0.829 _

Main column
M—1-2 89.8 123.8 16.4 14.2 0.866 | ol
M~-1-3 88.6 120.2 16.8 14.0 0.833 ole
M—2-1 85.4 120.1 16.2 11.4 0.704 .

Main column
M—2—2 87.2 122.2 16.6 11.4 0.687 2 hol
M—-2-3 86.0 120.8 16.2 11.6 0.716 oles
M—-3-1 90.3 122.3 16.6 8.8 0.530 .

Main column
M~-3-2 88.4 121.2 17.2 9.2 0.535 5 1o
M-3-3 83.8 121.1 16.0 9.8 0.613 oles
M—4-1 87.8 124.9 16.8 5.6 0.333 .

Main column
M—4-2 86.5 121.1 16.2 46 0.284 4 hol
M—4-3 82.7 119.8 15.6 5.2 0.333 oles
S—1-1 81.1 85.1 11.0 8.8 0.800

Sub—column
S—1-2 80.5 82.9 11.0 8.8 0.800 Lol
S-1-3 84.6 85.2 11.6 9.8 0.845 o€
S—2—1 82.6 85.7 11.0 7.6 0.691

Sub~column
S—2-2 79.7 85.9 11.2 7.6 0.679 2 1ol
S—2-3 82.8 82.9 11.0 7.6 0.691 oles
S-3-1 77.4 85.2 10.6 5.8 0.547

Sub—column
S-3-2 82.2 85.3 10.8 5.8 0.537 3
S—3-3 81.8 82.9 11.2 5.8 0.518 0les
S—4-1 81.1 85.9 11.0 3.0 0.273

Sub—column
S—4-2 82.5 86.7 11.6 3.0 0.259 4 holes
S—4-3 81.2 85.8 11.2 3.0 0.268
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Fig. 13. Comparison of the weight ratio of main
columns and sub—columns by blasting
holes.
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Table 1. Fracture patterns of main and sub—columns due to blasting holes

No. of holes

Main column
(EA)

Sub—column
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