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PLAN OF CONGRETE RINGWALL.
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Figure B-1—Example of Foundation With Concrete Ringwall

B.42 EARTH FOUNDATIONS WITH A CONCRETE
RINGWALL

B.82.1 Large tnks, tanks with heavy or all shells and/
or self-supported roofs impose & substandal load on the
foundation under the shell. This is paniculaly imporiant
with regard to shelldisorion in Roating-roof tanks. When
here is some doubt whether 2 foundation will be dble o
carry the shell load disectly, a concret ringwal foundation
should be used. As an aliemative 1o the concrete ringwall
noted in this section, a crushed stone ringwall (sce B.4.3)
may be used. A foundstion with a concrete ringwall has the
following advantages:

. T provides better disribution of the concentraed Joad of
the shell 0 produce a more neary uniformsoil loading under
the tark.

b Tt provides a levl, solid sianing plaoe for constructon of
theshel,

. It provides  berier means oflveling thetank grade, nd it
s capable of preserving it contour during consrucion.

. Ttreains the il under the tark bottom and prevents 1oss of
material s a reslt of exosion.

. It miimizes moisture under the tank.
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A disadvantage of concrete ringwalls is that they may
no smoothly conform to differential settlements. This
isadvantage may lead o high bending sresses in he bot.
‘om plates adjscent t the ringwall.

B.422 When a concrete ringwall is designed, it shal be
proportioned 5o that the allowable soil bearing s not
exceeded. The ringwal shal ot be less than 300 mm (12 n)
hick. The centeline diameter of the ringwall should equal
the nominal diameter of the tank: however, te ringwall cen-
terline may vary if required o facilitate the placement of
anchor bols orto satsfy soil bearing imits for scismic loads
or excessive uplift forces. The depth of the wall ill depend
on local conditions, but the depth must be suffcient to place
the bottom of the ringwll below the anticipated frost penetra-
tion and within the specified bearing sizata. As @ mirimum,
the bortom of the ringwal,if founded on sol,shallbe located
06 m (2 ) below the lowest adjacent finish grade. Tank
foundations must be construcied within the olerances spe
fied in 5.5.5. Recesses shll be provided in the wall for flush-
type cleanouts, drawoff sumps, and any other appurtenances
that require recesses.

B.423 A ringwall should be rinforced against tempera-
ture changes and shinkage and rinforced toresist the lateral
pressure of the confined fll with it surcharge from product
oads. ACI 318 is recommended for design stress values,
‘material specifications, nd rebar development and cover. The
following s concemming a ingwal shll be considercd:

a. The ringuall shall be reinforced to resist the dircct hoop.
tension resulting from the lteral earth pressure on the ring-
wall's inside face. Unless substantizted by proper
geotechnical analysis, the lateral earth pressure shall be
‘assumed to be at east 50% of the vertcal pressure due 1o

i and soil weight. If a grenular backil i used, a lateral
carth pressure cosficient of 30% may be used.

b. The ringwall shell be reinforced 1o resist the bending
‘mornent resuling from the uniform moment load. The uni-
form moment load shall account for the eccenriciies of the
appled shell and pressure loads relaive 1o the centoid of the
resulting soil pressure. The pressure load s due o the flvid
pressure on the harizontal projection of the ringwall inside
the shell

. Th ringwall shall be reinforced to resst the bending and
torsion moments resuling from lateral, wind, or seismic
oads applid eccentrically 10 it. A raional analysis, which
includes th effec of the foundation stiffncss,shall be used fo
determine these moments and soil pressur distibutions.

. The total hoop stel area requird to resist the loads noted
above shall not be less than th area required for temperature
changes and shrinkage. The hoop teelarea required for tem-
perature changes and shrinkage is 0.0025 fimes the verical
cross-sectional 4rea of the ringwall or the minimum rin-
forcement for walls called for in ACI 318, Chaprer 14,

. For ringwalls, the verticalscel area required fo tempera-
tre changes and shrinkage is 0.0015 times the horizontal
cross-sectional. area of the ringwall or the minimum rein-
forcement for walls called for in ACI 318, Chapter 14
Additonal verical ses! may be required for uplif or tor-
sional resistance. I the ring foundation s wider than its
depth, the design shall consider its behavior a5 an annular
slab with flexure in the radil direction. Temperature and
shrnkage reinforcement shall meet the ACT 318 provisions
forsabs. (See ACI 318, Chapter )

£, When the ringwall width exceeds 460 mm (181n.), wsing a
footing beneath the wall should be considered. Footings may
also be usefulfor resistance to upift forces.

& Structural backfil within and adjacent 1o concret ring-
walls and eround items such as vauts, undertank piping, and
sumps requires close field control to mainiain setlement tol-
erances. BackSil should be granular material compacted o




