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Evaluation and improvement of impact load resistance of reinforced concrete walls
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In order to design tsunami-resistant RC buildings, development of design methods
for debris impact loads is necessary. In this study, impact tests were conducted using a lateral impact
loading system to evaluate the performance of RC buildings. Thirty-six RC wall specimens were tested to
investigate the effects of impact load on local damage. Damage of specimens was classified as
penetration, scabbing, and perforation. The limit impact velocity for scabbing and perforation was
evaluated by proposed equations which was modified from Hughes® equations. The proposed equations
evaluated the limit impact velocity for scabbing and perforation with good accuracy.

Tsunami debris impact load reinforced concrete wall scabbing perforation
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Additional Reinforcement: D6 Hole 30 for a Bolt

(Unit: mm)

(a) S29,S511  (b) STD, L29, L51

Specimen Impact object
Test i Mode of
designation | Thickness Cosrg;:qzive Strengtheing Velosity damage
(mm) MPa material (m/s)
L29a 5.14 Penetration
L29b 5.81 Penetration
120 -
L29¢c 6.77 Scabbing
L29d 9.80 Perforation
28.8 -
S29a 2.61 Penetration
S29b 0 5.43 Penetration
S29¢ 6.18 Perforation
S29d 6.44 Perforation
L51a 579 Penetration
L51b 7.76 Scabbing
120 O
L51c 850t Scabbing
L51d 9.33 Perforation
51.4
Sbla 2.68 Penetration
S51b 80 5.45 Penetration
S51c 6.91 Perforation
S51d 8.47 Perforation
STD-a 6.42 Scabbing
STD-b 7.39 Scabbing
STD-c 8.07 Scabbing
STD-d 9.07 Perforati
19.9 e
PUA-a 10.25 deformed
PUA-b 12.78 Perforation
Polyurea —
PUA-c 8.14 crack ?
PUA-d 9.18 Perforation
FRP-a 10.34"* | Delamination
FRP-b Delaminati
120 CERP 13.25 elamination
FRP-1 8.67 Delamination
FRP-2 10.45 Perforation
25.6 1 A
FPA-a 12.11 Delamination
FPA-b CFRP + 12.8 Delamination
FPA-1 Polyurea 8.32 |Delamination
FPA-2 1050t | Perforation
PUT-a 25.8 6.54 deformed’
PUT-b (2
23.2 Polyurethane 7.55 deform?d
PUT-c 10.50 crack ?
PUT-d 25.8 13.08 Perforation
Note:  *1:Measured by laser velocity sensors
*2 : Damage of strengthening material
N/A : No measurement was taken
: Penetration didn’t occur
*#k% : Perforation was taken
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