2.86

2.26 Hoover Dam (see Video 2.4 is the highest arch-
gravily iype of dam in the United States. A cross section of the
dam is shown in Fig, P2.86(a). The walls of the canyon in which
the dam is located are sloped, and Just upstream of the dam the
vertical plane shown in Figure P2.86(h) approximately repre-
sents the cross section of the water acting on the dam. Use this
vertical cross section to estimate the resultant horizontal force
of the water on the dam, and show where this force acts.
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of The dam along The axis of Symmetry of The dréa.
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2.86 (Con’t)

FR X d - FR1d1 + FR2d2 + FR3d3

where,
dl = 715ft_YR1 = d3
dz = 715ft_sz
j— IXC1 —
le - ycl +yc1A1 - yR3
— Ixcy
YR, =Y, T Ve, Az
1
Yer = Yey = (5) (715 ft) = 2383 ft
1
Yep = (3) (715 ft) = 357.5 ft
3
Ly, = EBLUTEID 3.0 % 107 ftt
3
Ixcz = (290 ft)1(2715_ft) =8.8x10° ft4
1 5 £42
A = (5) (295 f£)(715 ft) = 1.1 x 105 ft
Ay = (295 ft)(715 ft) = 2.1 x 10° ft?
thus,

3.0x10° ft*
(238.3 ft)(1.1x105 ft2)

d; = dy =715 ft — (2383 ft + ) =3623 ft

8.8x10° ft*
(357.5 ft)(2.1x105 ft2)

d, =715 ft — (3575 ft + ) = 2403 ft

g (1.57 x 10° Ib)(362.3 ft) + (4.63 x 10° [b)(240.3 ft) + (1.57 x 10° 1b)(362.3 ft)
B 7.77 x 10° b

= 289.6 ft

Thus, the resultant horizontal force on the dam is 7.77x10° Ib acting 289.6 ft up
from the base of the dam along the axis of symmetry of the area.





