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Experimental Study on the Characteristics of Protection Materials
for Explosive Demolition of Reinforced Concrete Column

Chang-Ha Ryu, Soo-ll Choi, Yong-Won Park, Yang-Kyun Kim

ABSTRACT Safety concern is one of the most important parameters in the design of explosive
building demolition. Laboratory experiments were performed to investigate the failure behaviour
of concrete columns and the effects of protection materials. Fourteen reinforced columns with
two sizes were constructed and the effects of protection materials were tested for two kinds of
materials: non woven fabrics and wire net. The results showed that control of gas effects is a key
to the control of flying chips. It was recommended to use both wire net and non woven fabrics as
primary and secondary protection materials. Such protection method was successfully applied to
the explosive demolition of 16 and 17-story apartment buildings.
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Fig. 1. Diagram showing reinforced test specimen
column.
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Table 1. Characteristics of explosive used in ex-

periment
Diameter 32 mm '
Density 0.95-1.10 g/em®
Detonation Velocity 3,286 m/sec
Oxygen Balance 3.36%
Specific Volume 922 lkg
Explosion Heat 3,831 kJ/kg
/ /]
Explosive
Detor;ator /4 7 v Stemming

(a) Test Column | ;

450 x 450 x 1800 mm

“

(a) Test Column Il :
600 x 300 x 1800 mm

Fig. 2. Diagram showing charge structure.
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Table 2. Specification of high speed camera model
LBS-16A

Frame Rate: 100-8,000 frame/sec

Image Size: 7.5X10.4 mm

Film Capacity: Max. 120 m/case

Dynamic Resolution: 40-55 line pair/mm

Shatter Factor: 1/2.9

Time Scale: 5 settings of 100, 500, 1000, 5000, and

10,000 Hz
Technical Features:
Focal Distance 38 100 500
Relative Aperture 1:3 1:3 13
Field Angle 19°7" 7°24' 1°30'

object

}
' Delonating Circuit

MS delay Blast &
High Speed Camera
Synchronous
Centroller

Triggnr Pulse Blast Marker Signal

. | .
3-way Pulse Delay
Generator
1
3 [ Short Circuit Delay

| Triggering

|

i I
| |
l Camera Remote Switching Signat |

|
Power Supply System \

Fig. 3. Diagram of high speed photo testing system.
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Fig. 4. Setup of test specimen column.
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Fig. 5. Results of 4th test blasting, before and after blasting.

Table 3. Summary of test blasing results

Description of
Test Results

Remarks

Shattered column; bars
pulled out; too much charge

450X450X 1800 mm

Broken hole area; bars
bulged at sides; good result

w/wire mesh

Local hole area broken but
not fallen; too small charge

600X 300X 1800 mm

Test Charge Weight Specific Charge
Column per hole (g) (kg/m*)
I 100 1.23
I 57 0.7
11 57 0.7
II 60 11

Broken hole area in large
lumps; insufficient charge
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Fig. 6. Results of blasting for column Il with non-woven fabric B, before and after blasting.
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Table 4. Description of test results
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Test Protection Description of Results
Column Method Protection Material Test Column
I B Completely torn, a great Concrete completely shattered and thrown away
part thrown away with in hole area, bars exposed; a part of 25-35 cm
flying chips thick at column ends not shattered but cracked
I B -ditto Concrete shattered in hole area, a great part
thrown away, bars exposed; a part of 30-40 c¢cm
thick at column ends not shattered but cracked
I A Non-woven fabric torn, Column toppled, 8 bars all pulled out; a part of
a part thrown away 35-40 c¢m thick not shattered but cracked
11 A Non-woven fabric joint forced concrete shattered and thrown away in hole area,
apart, torn holes at some part, bars loosened; a part of 40-50 cm thick at column
but still hung on column ends not shattered but cracked
I C 3 torn holes of about 100 cm®,  Concrete shattered in hole area, all fallen on
the rest in good condition removal of wire mesh; a part of 33-41 ecm thick at
ends not shattered
11 C A torn hole of 500X 300 mm Concrete in hole area shattered, all fallen on
over column face with blast removal of wire mesh; a part of 20-30 cm thick at
hole, the restin good condition ends not shattered but cracked
I B+C Torn holes on both Broken pieces all fallen on removal of protective
materials materials; a part of 35 cm thick at ends not
shattered
II B+C Grey fabric torn, wire mesh Concrete in hole area shattered, all fallen on
partially torn at blast holes removal of protective materials; a part of 40-45
and at right side cm thick at ends not shattered
I A+C Only lap joint of white All broken pieces fallen on removal of protection;
fabric torn apart a part of 40-44 cm thick at ends not shattered
11 A+C White fabric torn, wire mesh Concrete at blast hole area shattered; a part of
damaged with many torn holes 40-44 cm thick at ends not shattered
I A+B White fabric thrown away by Concrete shattered and thrown away; a part of 45
7 m; grey fabric at left side cm thick at ends not shattered but seriously
torn to strips, many torn holes cracked
at right side and shifted
backwards over 1 m
II A+B All fabric torn Concrete at hole area shattered and thrown away;

a part of 27-35 cm ends not shattered
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Table 5. High speed photographic test results
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Flying Chip Movement

Test  Protection emyrrence Mean Initial Max. Size
Column Method Time (ms) Speed (m/s) (cm)

t. t \A Vi S, Bl

I B 22 37 144 141 144 88
I A 19 28 157 254 128 19.2
I C 13 12 246 221 88 438
I C+B 11 13 120 382 63 42
I B(hung) 8 10 274 186 244 167
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