









































































































































































































































































































































































































































































































































V.. = 24/4000 x 12 x15.7 = 23,831 Ibs
¢V, =0.85 x 23,831 =20,256 1bs > 5950 Ibs O.K.
(2) Check shear at side edge of long wall

V=Csxgxa
=0.37 x 700 x 10 = 2590 lbs

V,=17%xV
= 1.7 x 2590 = 4403 Ibs

Since the long wall is subject to a simultaneous tensile force due to shear in the short side wall,
the allowable shear is given by 11.3.2.3 of ACI 318-95:

Ve=2(1+ NS00 Ap) +[fibd Eq. (11-8)
where N, = tension in long wall due to shear in the short wall.
Shear in short side wall:

V =Cixgxa

=0.27 x 700 x 10 = 1890 lbs
N, =-1.7 x 1890 = -3213 Ibs
Ag =18 x12=216in.2

-3213 :

B '_'2(“ sooles)ﬂbd

=1.94+/4000 x 12 x 15.7 =23,116 Ibs
PV.=0.85 x 23,116 = 19,649 Ibs > 4403 Ibs  O.K.

(]

(b) Design for vertical bending moments (determine vertical steel).

The vertical bending moment is determined as follows:

My =M, Coef. x ga%/1000
=M, Coef. x 700 x (10)2/1000
=M, Coef. x 70 ft-1bs
=M, Coef. x 0.84 in.-kips

For sanitary structures:

M, = sanitary coefficient x 1.7 x M
My, =13 x 17 x 0.84 x M, Coef.
= 1.86 x M, Coef.

The values for the ultimate moments are shown in Table 5-1. The coefficients are taken from Case 3
of “Tank Analysis Results” on page 3-29.

Examples 5-3



Table 5-1 Design for Vertical Bending Moments M,y (in.-kips)

0.1b & 0.9b 0.3b & 0.7b 0.5b
Cosf. M Coef. M Coef. M,
Top 0 0 0 0 0 0
0.9a -2 -3.7 4 7.4 5 9.3
0.8a -3 -5.6 7 13.0 8 14.9
0.7a -1 -1.9 9 16.7 10 18.6*
0.68 0 0 9 16.7 9 16.7
0.5a 1 1.9 6 11.2 4 7.4
04a 1 1.9 -2 -3.7 -7 -13.0
0.3a -2 -3.7 -16 -29.8 -24 -44.6
0.2a -8 -14.9 -37 -68.8 -49 -91.1
0.1a -19 -35.3 -67 -124.6 -84 -156.2
Bottom -38 -70.7 -109 -202.7 -129 -239.9*

“Moments controlling design

The required reinforcing for the interior face of the wall with M,,, =-239.9 in.-kips is determined as
follows:

Assuming No. 5 bars with 2 in. cover:
d =thickness - cover - dp/2
=18-2-5/16
=15.7in.

M, 239.9

- = 0.0225
¢fibd?  0.9x4x12x15.7%

From Appendix A:

w =0.023
Ag = wbd f.lfy
=0.023 x 12 x 15.7 x 646 =0.29in.2

Check minimunm steel (10.5 of ACI 318-95):

3 '
1 bd= 3./4000

- % 12 % 15.7 = 0.595 in.2
As,mm fy 60, 000

_ 200b,,d 200x12x15.7
TSy 60,000

Use 4/3 of A, required by analysis = 4/3 x 0.29 = 0.39 in.2 (10.5.3 of ACT 318-95)
Provide No. 5 @ 9 in. on inside face (4; = 0.41 in.2)

= 0.628 in.2 (governs)

The maximum positive bending moment in the vertical direction that causes tension on the outside
face (18.6 in.-kips) is small and the amount of reinforcement required will be controlled by a different
load case.

Reclangular Tanks







































































