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Response Of SDOF Structure To Impulsive Loading —No Damping
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Figure 4.10.1 Shock spectra for three force pulses of equal amplitude.




is proportional to the magnitude of t
Thus the maximum deformation due to the rectangular impulse of magnitude 7 =

Polg 1S

4.10.4)
(”st]'ﬂ {

that due to the half-cycle sine pulse with 7 = (2/7) poty is

g fd

(Ust)o I,

and that due to the triangular pulse of magnitude I = p,ty/2 is




Example 4.2

The 80-ft-high full water tank of Example 2.7 is subjected to the force p(r) shown in Fig. E4.2,
caused by an aboveground explosion. Determine the maximum base shear and bending mo-
ment at the base of the tower supporting the tank.

Solution For this water tank, fromm Example 2.7, weight w — 100.03 Kkips, &k — 8.2 Kips/in.
Tp = 1.12 sec, and ¢ = 1.23%. The ratio /7, = 0.08/1.12 —= 0.071. Because t5/71; <
0.25, the forcing function may be treated as a pure impulse of magnitude

0.08 0.02
T = ] plt)ydr = — [0+ 2(40) 4+ 2(16) 4+ 2(4) + 0] = 1.2 kip-sec
0

where the integral is calculated by the trapezoidal rule. Neglecting the effect of damping, the
maximum displacement is

- T 2 - (1.2)2
Yo = T = (8.2)(1.12)

The equivalent static force fs, associated with this displacement is [from Eq. (1.8.1)]
5o = kuy, = (8.2)0.821 = 6.73 kips

The resulting shearing forces and bending moments over the height of the tower are shown in
Fig. E4.2. The base shear and moment are Vp — 6.73 kips and M — 538 kip-ft.

PO @ 6.73 kips 6.73 kips
p. Kips .

= 0.821 in.

538 kip-ft
M oments




