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Let
t =time
T = period
A = peak acceleration amplitude
d(t) = displacement
v(t) = velocity

a(t) = acceleration

c] and ¢y = integration constants

The acceleration half-sine pulse is

Asin(%‘[j , for0<t<T

a(t)= (1)
0, fort>T

The initial conditions are
v(0)=v, (2)
d(0)=d, (3)

Integrate acceleration to obtain velocity.



v(t) = j a(t)dt
v(t) =J. A sin(%tj dt, for0<t<T

Apply velocity initial condition.
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V(t)=—(—Jcos(n—j+cl, forO0<t<T
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v(0)=v,
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€1 =Vo +(—j , for0<t<T
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Integrate velocity to obtain displacement.

d(t)=[v()dt
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for0<t<T (12)
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d(t) = —A(lj sin(n—tj + {VO +(A—Tﬂt + ¢o, for 0<t<T (13)
T T T

Apply displacement initial condition.
d(0)=d, (14)

cp =0, for0<t<T (15)
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d(t) = —A(lj sin(n—tj + {vo +(£Ht + dg ., for 0<t<T (16)
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APPENDIX A

Special Case

Determine the required initial velocity and initial displacement such that the half-sine
pulse will have zero velocity and zero displacement at t = T.

v(T) = —[A—T] cos (Ej + {VO +£A—Tﬂ (A-1)
I T I
V(T)z(ﬂHVO (ﬂﬂ (A-2)
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v(T) = (2” j +vg (A-3)

v(T)=0 (A-4)



(2ATJ+VO =0
T
(2AT)
Vo =—
T
TV . (nT AT
d(T):—A(—j sin(—j + {vo +(—HT + do
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d(T) = |:V0 J{ATTHT + dg
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d(T) = [ﬂ}T + dg
T
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d(T) = [_ART ] + dg

d(T)= 0
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do —[ Al } (A-14)

2 2
d(t)=—A(1j sin(n—tj + {_(2ATJ+[AT ﬂt + !AT ], for 0<t<T
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(A-15)
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d(t) =—A(—j sin(—j + [ }t + , for 0<t<T
T T T T
(A-16)
V(t)=—[A—chos(n—tj+{—(2ATj+(AT H, for0<t<T
I8 T T T
(A-17)
V(t)=—(A—chos(n—tj+[—A—T}, for0<t<T
8 T T
(A-18)
v(t) = —(A—T] {1 + cos[n—tﬂ , forO0<t<T
I8 T
(A-19)



