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As Mr. Peterson designed them,
these tanks hold about 6 feet of
water and are 10 to 30 feet in di-
ameter. The economy of this sys-
tem depends upon the availability
of good quality aggregates on the
range area near proposed tank lo-
cations.

Description
A 20-foot diameter tank can be

constructed by one man with 90 to
100 hours of labor. The equip-
ment required includes a pickup
truck, portable mixer, portable
water supply tank, % inch sand
screen, some 4/x8/ metal sheets,
and conventional concrete mason's
tools. Double hoops of 7-foot wide
6x6 / 10x10 welded wire reinforcing
fabric covered with chicken wire on
both sides are used to reinforce the
walls.

Metal tin sheets are wired on the
outside of the reinforcing cage to
serve as a backup form while plas-
tering the core wall surrounding
the reinforcing. After the core
wall is finished, a % inch plaster
coat is added to the inside and out-
side walls. Then, the floor of the
tank is placed with a regular con-
crete mix and the base of the wall
is built up on the inside and out-
side.

The completed tank is painted
inside with an emulsified asphalt
paint.

Design Caution
Because concrete has very little

strength in tension, steel reinforc-
ing must be incorporated in the
walls to resist the water storage
load. This tension is called "hoop
tension" and increases with the
diameter and depth. Normal rein-

forced concrete design procedure
completely neglects the strength of
concrete in tension and is based on
a safety factor of two to four
times calculated loads.

This particular design involves
the maximum economy in both con-
crete and steel. Theoretical calcu-
lations based on the proportional
limit of rienforcing steel (a safety
factor of one) would require twice
as much reinforcing steel as pres-
ently used on a 30-foot diameter
tank filled to the 6-foot level.
Therefore, we must assume that
the concrete makes a significant
contribution to the tensile strength
of the tank.

Research indicates that the ten-
sile strength of concrete can be esti-
mated at 1/10 of its compressive
strength, and some texts indicate
an ultimate (failure) tensile
strength at 270 pounds per square
inch after one month's curing. If
we assume a plaster concrete com-
pressive strength of 1500 p.s.i. and
take 1/10 of this value for its ten-
sile strength, add it to the tensile
strength of the reinforcing steel,
we calculate that this tank design
should fail at about 34-foot diame-
ter. To be sure that this design
will stand, we must have a safety
factor greater than one.

Reinforcing requirements in-
crease rapidly as the diameter in-
creases and large concrete installa-
tions tend to crack due to tempera-
ture expansion. The fact that at
least three 30-foot diameter tanks
in the Kingman area have per-
formed satisfactorily for several
years suggests that a 30-foot di-
ameter is the practical limit.

However, a beginner using this
construction procedure should not
overlook the advantage of con-
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