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Time (1) Deflection (5)
- = - Ie:Impulse at maximum deflection
] W, =0.6t Vp=0.3tF  W,=0.3t Iy:Impulse at ultimate faiture
N Reinforcement k=lk=ks=2tffcm Efe:Energy absorbed by structure at maximum deflection
Ul .
RC handrail  Collision angle = 90° Py Ultimate absorption ehergy
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Tension | Compression| Loading | Load at | Impulse [ Total Failure
Case | steel* steel* rate failure energy | [Deformation] Failure condition

Ag (cm2 ) As(cmz) (tffmsec)| () [(kgfesec)|(kgfscm) mode
RC1t |16.47 (13} 16.47 [13] 4.20 30.86 151.1 10300 (Punching shear} Concrete crushing at rear face
RC2 [25.34 [20]] 16.47 [13] 4.34 30.81 143.4 2960 {Punching shearjConcrete crushing at front face
RC3 |25.34 [20]} 25.34 [20] 4.14 [(30.86)*+| 123.5 [ 1020=**| [Bending] e

RC3UJ|25.34 [20]} 25.34 [20] 4.14 43.08 2240 5540 Bending  |Concrete crushing at front face

* Value in brackets indicate number of D13 reinforcing bars in horizontal direction
Number of reinforcing bars in vertical direction is kept constant, Ag=10.14cm2(8@D13)
*% Maximum impact load  *** Energy at maximuin deflection
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