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Collapse Behavior of Small-Scaled RC Structures Using Felling Method
Hoon Park, Hee-Gwang Lee, Ji-Wan Yoo, Jeung-Un Song and Seung-Kon Kim

Abstract The regular RC structures have been transformed into irregular RC structures by alternate load of RC
structures during explosive demolition. Numerical simulation programs have contributed to a better understanding
of large displacement collapse behavior during explosive demolition, but there remain a number of problems which
need to be solved. In this study, the 1/5 scaled 1, 3 and 5 stories RC structures were designed and fabricated.
To consider the collapse possibility of upper dead load, fabricated RC structures were demolished by means of
felling method. To observe the collapse behavior of the RC structures during felling, displacement of X-direction
(or horizontal), displacement of Z-direction (or vertical) and relative displacement angle from respective RC structures
were analyzed. Finally explosive demolition on the scaled RC structures using felling method are carried out, collapse
behavior by felling method is affected by upper dead load of scaled RC structures. Displacement of X and Z direction
increases gradually to respective 67ms and 300ms afier blasting. It is confirmed that initial collapse velocity due
to alternate load has a higher 3 stories RC structures than 5 stories.
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Table 1. The scale factors of column, beam and slab
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Member type Prototype member dimension (mm) [Scaled model member dimension (mm) Scale factor

Main column Length 400 x 600 Length 80 x 120 1/5

Sub column Length 400 x 400 Length 80 x 80 1/5
Beam Width & depth 400 x 600 Width & depth 80 x 120 1/5
Slab Depth 150 Depth 30 1/5

Table 2. The scale factors of steel reinforcement

Prototype model reinforcement

Type (deformed reinforcement)

Scaled model reinforcement

(annealing wire) Scale factor

Designation Diameter (mm) Designation Diameter (mm)
Main reinforcement SD300, D19 19.1 SWM-A, 4.00 3.81 1/5
Tie (distributing) | ¢35 16 159 SWM-A, 320 3.18 /5
reinforcement

Table 3. Specified mix of scaled model concrete

. . Quantity of material per unit volume of concrete
Maximum Air Water Fine ko/m>
. Slump . . (kg/m’)
size of coarse (cm) content | cement ratio |aggregate ratio - Admi
aggregate (mm) (%) WIC (%) S/a (%) Water | Cement |Fine aggregate|Coarse aggregate dm1x§ure
w C S G (g/m)
10 10 3 47.2 54 228 483 827 718 -
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Fig. 1. Cross section of scaled members and arrangements
of steel reinforcements (unit: mm)
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Fig. 2. Framing plan of 5 stories structure (unit: mm)

Table 4. Dimension and number of reinforcement by member type

Member type Main column Sub column Beam Slab
Dimension (mm) 80 x 120 x 680 80 x 80 x 680 | 80 x 120 x 720 840 x 840 x 30
Main reinforcement (EA) 8 6 3 9

Tie (distributing) reinforcement (EA) 10 10 - 5

Table 5. Blasting pattern of structures

Structures 1x1 bay 1 story structure

1 x 1 bay 3 stories structure | 1 x 1 bay 5 stories structure

Dimension (mm) 800 x 800 x 680

800 x 800 x 2040 800 x 800 x 3400

Number of blasting holes (EA) 8

8 16
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Fig. 3. Images of consecutive blasting process of 1 story
structure
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Fig. 4. The shear and tensile cracks resulting from the main
column blasting

+2.0 v T +15
o3
-o-- X-direction
+1.54 —o— Z-direction
R : -&— Angel -+1.0 g
+1.0 : » - g
— . : : <
E : ! @
E Los i . [res g
&= i o e AW S k-1
g : 8
5§ oo . : ; 3
8 —Foo B
g e | 2
a 054 : - §
- : : B e
\ s A T 0.5 o~
-1.04 Y e O O e L
-1.5 v + r ¥ -1.0
0 100 200 300 400 500

Time (miliseconds)

Fig. 5. Displacement of X, Y direction and relative displacement angle
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Fig. 7. Images of consecutive collapse behavior process of
5 stories structure
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