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Fracture Formation and Fracture Volume on Vertical Load by Blasting

Demolition of Model Reinforced Concrete Pillars
Hoon Park, Jung-Un Song and Seung-Kon Kim

Abstract : In this study, fracture formation and fracture volume by blasting demolition of model
reinforced concrete pillars were compared with various vertical load and influence of reinforced steel bar.
The more vertical load increased, the more tensile cracks and vertical direction cracks produced. In
vertical load of 2.0ton, tensile cracks on vertical direction were predominantly produced. Generally, the
more vertical load increased, the more bending deformation of concrete steel bar decreased. As a result,
vertical load was influenced fracture formation of concrete and bending deformation of reinforced steel
bar. Reinforced steel bar was influenced fracture volume of concrete. According to vertical load and
influence of reinforce steel bar by blasting demolition of reinforced concrete pillars, drilling and blasting
pattern may be modified.

Key wards : blasting demolition, reinforced concrete blasting, scaled model test, fracture formation,
fracture volume
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Table 1. Compounding ratio for various samples
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Fig. 1. Result of Cement/Water ratio VS.
Physical Property.
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Weight ratio

Sample Number

Cement/Water ratio Sand/Water ratio

Cement Sand Water
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3 1.0 2.0 04 2.5 5.0
4 0.8 22 04 2.0 5.5
5 0.6 24 04 15 6.0
6 04 2.6 04 1.0 6.5
7 0.2 2.8 04 05 7.0
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Table 2. Physical property for standard compounding ratio
Comp. Tens. en P-wave .
Sa;Tn ple Strength Sample Strength Sa;}n ple Strength Sal\l;l) ple Velocity SaII\Ing)le Zp:iliflc
© (kgf/cm) (kef/cmd) % (kgf/em) © (m/seQ) - Craviy
c1 314.3 T-1 345 B-1 61.7 P-1 3815.3 G-1 2.03
C-2 364.8 T-2 36.7 B-2 61.5 P-2 3820.3 G-2 2.02
C-3 295.0 T-3 36.7 B-3 61.4 P-3 3815.6 G-3 2.05
C+4 350.9 T-4 36.6 B4 65.5 P4 3827.4 G4 2.04
Cc5 2971 T-5 353 B-5 61.9 P-5 38429 G-5 2.03
Note : C-Compressive strength, T-Tensile strength, B-Bending strength, P-P wave velocity,

G-Specific gravity
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Table 3. Blasting pattern for concrete pillars
Vertical Load Blasthole Blasthole Blasthole
Form Blasthole No. Sample No. (ton) oa position length diameter
n (cm) {cm) (mm)
NC1-01 0.1 30 11.25 75
NC1-05 0.5 30 11.25 7.5
1hole
NC1-10 1.0 30 11.25 75
Non NC1-20 2.0 30 11.25 7.5
reinforced
concrete NC2-01 0.1 20.6, 394 11.25 75
NC2-05 0.5 20.6, 39.4 11.25 75
2hole
NC2-10 1.0 20.6, 394 11.25 75
NC2-20 2.0 20.6, 394 11.25 75
RC1-01 01 30 11.25 7.5
RC1-05 0.5 30 11.25 75
1hole
RC1-10 1.0 30 11.25 7.5
Reinforced RC1-20 2.0 30 11.25 75
concrete RC2-01 0.1 20.6, 394 11.25 75
RC2-05 0.5 20.6, 394 11.25 7.5
2hole
RC2-10 1.0 20.6, 394 11.25 75
RC2-20 2.0 20.6, 39.4 11.25 75
Note : NC1-Non reinforced concrete pillar 1hole, NC2-Non reinforced concrete pillar 2hole,

RC1-Reinforced concrete pillar 1hole, RC2-Reinforced concrete pillar 2hole.

ram

_Loadgage
. \
Ay 1"

/ \ Hydraulic. pump‘\

/
/ Column I [

i
.

Fig. 6. Experimental device.

ot 3 A G wasly] sty e 24
AE Vee Aee 3 3? &-sha-e} g R
o) FAE AR, F2 FAYE Ve
BtT d-stetret Aol Rad 2agEY F
AE E43tict

=3 FHetge] e o Zaz|Ee] ¥
B HlastAct

4. stz¥ HZ Z32E9 uHHe

155 01E, 05, 1.08, 2
Aslst AdejolA wuk 3 7

HlwslE ). Wk A
oz A, W, IH, HoE ¥}

0

=L
]

& 0% ok [‘Hﬂ

W3
3

;;

i o o2 |o
N



L

L

SRR
SRR

=
K3

‘—’/ ‘?ﬂ

B39

Hou} 7159

=13
=

=

=

e
ol

£ o)
74

94

EELE R E

3t 05

=
o

5}
4%

h=y

2

lol w

|

= E’_O]

=

[e]

CEELE]

Fig. 10
2.0E0]
3

=
T

=

HI SIYE 715 EHA 3
m

B
i

, Fig. 9
=, 1.0
1 €

7, Fig. 8
E, 05

Fig.
0] 01

50

f
=)
= %
&b
g
£
9]
&V
g 8
Be
=
ko]
5
- =
c o9
W E 8
m/R\
£ §
= & i
S5 S
g
2
.80
&)
Sk
[
£ g
3 3
s e
E
£
5]
kCV
s 2
Be
=
ol
g
e .
< E&
o
.gmL
2 EZ
=0
m/R\
£ §
= &3
£ Lo
E o
F.
o0
=]

load

Back Left

Right
Fig. 10. Fracture formations due to vertical
of 2.0ton(RC1-20-2).

Front

Back Left

Right
Fig. 9. Fracture formations due to vertical load of

1.0ton(RC1-10-2).

Front



o
Hush SEANE FSEy AvE R
o Feol WANAY, FARANTE F3y
o wAFgol tha At
FH5Z0] LOEY we seyolis 953
MW% Bolut AAHoE s Pehst At
A gskom, HwEz SHAME FEHA st

%"35}5&3}-

FAshEe] 2089 A9
44 99392 Roly
S0 B4 39l Y

o BER FE WY FAE BT AT A

=
Wo $W EF SARgond FEo BT

wAlg o) o dalsen.
FAFo] 058 )
FedlAs) SR

SRelN e Fhe FAYYH Y
1=

H] 7‘1“’30] ié‘ﬂ?ﬂ Ay skl o

o} At
A T(003)E 715 TAFAMY 20
FLE shFol S7HE W FAYEe] dAdnE

S

Front Right Back Left
Fig. 11. Fracture formations due to vertical
of 0.1ton(RC2-01-2).

load

ol . ez 51

b SR gAREERTG JRHOE AX R
) Qggdel @ SAYEe QgFadel
wgsle) F15e] FARA FAYe #ol
FEHAGE A F2uAY 2 SH% 3
Bow BAS

B AR olg §AR AW AL F
Agom, B 7159 R Aol 52
G AU %é%gl WE 92w F2 BYE

N
o
=
o
o
om
g

) d ol Mo AT AsE
7} ga7Ee WssEnt o} 1AE 2]
Fol WA PARE FEo} BaES AR
she] AARE g} A GOz Ao M 9
2| A A ureke] Fdo] WAt RTk

Fig. 11, Fig. 12, Fig. 13 ¥ Fig. 14%= z}7} 43
0] 0.1E, 0.5%, 1.0%, 208 0|1 wi}3Fo| 2%
Qo 7w S Fe e depd o1,

2% T3H WD B2 EAAE S5 3
HReE 5A5F0] 018 W done A%
AARRS Bele) S AN el A
AT AL 3 AP $RS FOHN
Fueke] S Kol R st 5
Wake] dgol F=HR
FAstFol 058Y A¢, HuhF Ao "1—1“’0‘
o} o] gE] o

™

i rl
o°“

ol sisf= A
cdgon, FWy SHIME FAMPEke] ﬁoad

Front Right Back Left

Fig. 12. Fracture formations due to vertical load
of 0.5ton{RC2-05-2).



52 42 Z3E V)T 2 4

Left

Front Right Back

Fig. 13. Fracture formations due to vertical load of
1.0ton(RC2-10-2).
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Table 4. Result of fracture volume for non reinforced concrete pillars

Vertical load Weight Weight Fract
Form Blasthole No. rhcal foa Sample No. before blasting after blasting racture
(ton) volume (cm3)
(kg) (kg)
01 NC1-01-1 28.6 20.8 3842.36
) NC1-01-2 27.6 20.8 3349.75
05 NC1-05-1 29.0 271 935.96
Thol ’ NC1-05-2 294 28.1 640.39
o 0 NC1-10-1 28.6 26.8 886.70
) ' NC1-10-2 28.2 25.7 1231.53
NC1-20-1 28.6 254 1576.35
Non 2.0
. NC1-20-2 28.6 27.5 541.87
reinforced
NC2-01-1 28.8 13.3 7635.47
concrete 0.1
NC2-01-2 28.0 129 7438.42
05 NC2-05-1 28.8 14.5 7044.33
Shol ) NC2-05-2 28.2 11.9 8029.56
o 0 NC2-10-1 28.6 132 7586.21
) NC2-10-2 28.2 13.4 7290.64
20 NC2-20-1 29.0 10.5 9113.30
' NC2-20-2 28.0 13.8 6995.07
Table 5. Result of fracture volume for reinforced concrete pillars
. Weight Weight
\Y
Form Blasthole No. ertical load Sample No. before blasting after blasting Fracture 3
(ton) volume (cm”)
(kg) (kg)
01 RC1-01-1 304 26.0 2167.49
’ RC1-01-2 29.8 26.0 1871.92
05 RC1-05-1 29.0 27.2 886.70
’ RC1-05-2 294 28.2 591.13
lhole
10 RC1-10-1 29.8 26.2 1773.40
’ RC1-10-2 30.0 26.0 1970.44
20 RC1-20-1 29.8 27.6 1083.74
Reinforced ’ RC1-20-2 30.0 27.6 1182.27
concrete 01 RC2-01-1 29.8 22 3743.84
’ RC2-01-2 294 20.2 4532.02
05 RC2-05-1 29.8 25.0 2364.53
ohol ' RC2-05-2 29.2 244 2364.53
ol 0 RC2-10-1 30.4 186 5812.81
' RC2-10-2 29.2 16.2 6403.94
20 RC2-20-1 30.0 24.8 2561.58

RC2-20-2 28.8 23.8 2463.05
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