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STRUCTURAL EVALUATION
UNDERGROUND WASTE STORAGE TANKS

1. INTRODUCTION

Much of the liquid waste from the separation processes at HAPO has
been stored in urderground tanks which have been constructed in multiple-
tank farms at various intervals since the original construction in 1943-Lk,
Over the years process changes and improvements have so changed the con-
tents and character of the wastes that a structural re-evaluation of the
older tank farms is in order to determine their suitability to contain
present wastes. The present trend of higher specific gravities and tempera-
tures in liquid wastes, in addition to vapor pressures, impose additional
loads on our tank structures which were not contemplated at the time the

tanks were constructed.

2. OBJECTIVE

It is intended to set forth limiting values of internal vapor pres-
sure and effective liquid specific gravity which will permit the maximum
utilization of the existing underground waste storage capacity. These
limits are predicated on using increased unit stresses and taking advantage
of other phenomena, and will serve as a yardstick of tank operation so that
the structural integrity of the tanks will not be violated. It is also
intended to describe briefly the elements which could contribute to ultimate

failure.
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3. SUMMARY & CONCLUSIONS

Present waste storage tanks may be divided into four different
design types and each of these types has been analyzed in accordance
generally with the rational approach of the Portland Cement Association
for circular concrete tanks. Certain basic assumptions were made, which
are believed to be reasonable, relatirng to load conditions, temperature
effects and increased allowable unit stresses. The reinforcing steel was
permitted to approach a tensile stress of 20,000 psi for sustained hydro-
static pressures and 27,000 psi when transient vapor pressures were im-
posed in addition to the liquid loading. This compares with a normal
design stress of 14,000 psi. On the basis of these assumptions, limiting
(or allowable) values of effective specific gravity and vapcr pressure
within the tanks have been estimated and plotted graphically.

Briefly, the maximum effective specific gravity ard simultaneous
allowable internal vapor pressure for liquid wastes at elevated temper-

atures 1n each of the present tank farm types can be summarized as follows:

Maximum Simuitaneous
Tank Farm Type Specific Gravity Vapor Pressure
2y1-T, U, B, C, BX 1.9 2.5 psig
241 -s, BY, ™X, TY 1.2 1.8
2h1-8X 1.5 4.8
2h1-A 2.2 6.9

When specific gravity is reduced an increased vapor pressure would

be permitted up to a limit of 10 psig beyond which the dome of the tank
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would be in Jeopardy. Although actual structural collapse due to hydrostatic
head is difficult to conceive, it 1s believed that the limiting values
presented cannot be exceeded without endangering the integrity of the
structure from the standpoint of splitting open and permitting leakage

through wide cracks.
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L, HISTORICAL BACKGROUND

In the 200 Areas there are 129 underground waste storage tanks
grouped in 11 tank farm units of 6 to 18 tanks per farm, having an ag-
gregate capacity of approximately 90 million gallons. The following
table summarizes this information for each farm and indicates the date

of construction:

Farm Tanks/  Capacity/tank Capacity/farm Year
farm gallons gallons Constructed

T,U,B,C 12 533,000 6,400,000 1943-L4
BX 12 533,000 6,400,000 1946-4T
T 18 758,000 13,600,000 1947-48
BY 12 758,000 9,100,000 1948-49
s 12 758,000 9,100,000 1950-51
TY 6 758,000 4,500,000 1951-52
SX 15 1,000,000 15,000,000 1953-54
A 6 1,000,000 6,000,000 1954-55

Although differing in minor details, the general design features
of all tanks are similar - vertical reinforced concrete cylindrical tank
with an elliptical concrete dome, 75 feet in diameter, with a mild carbon
steel plate liner. In an effort to effect more economical storage the
tanks were made ﬁrogressively deeper; the original T,U,B,C tanks had a
depth of 17 feet, the liquid depth in SX and A tanks approximated 30

feet, Detail drawings of the composite tank section are included as
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Appendix C for ali tank types including the proposed SY tank which has a
capacity of 1.25 million gallons.

Some of the factors which can influence economical tank proportions
are set forth in HW-3h86O(1), wherein Stivers found that storage cost
per gallon could be critically affected by tank depth in tanks of relatively
small diameter. For larger diameters the depth was much less important.
It will be noted that the SX and A tank depths are slightly less and the
proposed SY tank depth is somewhat greater than the predicted optimum.

The design criteria for these tanks did not envision any serious
temperature problem, nor was any consideration given to possible internal
vapor pressure in the tanks., The liquid waste specific gravity used as
a design basis increased from 1.2 for the original tanks to 2.0 for the

latest tank farm, as follows:

Tank Type Specific Gravity
2y-T, U, B, C, BX 1.2
241 -s, BY, TX, TY 1.25
241 -8X 1.35
241-A 2.0

(1) sStivers, H.W. Study To Determine the Economical Tank Size for
Radiocactive Waste Disposal. HW-34860, February 11, 1955 (Official
Use Only)




-9 - HW-37519

5. BASIC TANK DESIGN CONCEPTS

Live Load Considerations

It is not proposed to enter into a detailed dissertation con-
cerning the theory of concrete tank design, but rather to point out
in a general manner the types of structural action that are encountered
in the problem. Unlike tanks with relatively flexible walls, a concrete
tank wall is fairly rigid and its action under a hydrostatic head is
not limited to a simple concept of lateral forces producing a ring
tension stress in the shell. Because the wall is rigid, it can also
be considered as a series of vertical beams which help resist the
hydrostatic load by beam action.(e) (3) (h). In general, tank geometry
determines the proportional amount of liquid load which is resisted by
ring tension and beam action.

The type of restraint at the supports plays an important role
in determining the amount of ring tension and wall bending moment
(beam action) to be expected in any given tank section., Figure 1 is
intended to show the relative magnitude of these forces and an exag-
gerated picture of the deformation shapes for different types of re-
straint. The representation is typical for an open tank (free top)
with a hydrostatic or triangular loading; internal vapor pressure and

restrained top conditions merely alter the shape of the curves -- the

(2) Portland Cement Association, Circular Concrete Tanks Without Pre-
stressing, Bulletin ST-57.

(3) Gray, W. S. Reinforced Concrete Reservoirs and Tanks. London:
Concrete Publications Limited, 2nd Edition, 1942

(4) United States Navy Department, Bureau of Yards and Docks. Standards
of Design for Concrete, NavDocsSpec3Yb, Section 12,
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fundamental concept remains unchanged., It is important only to recognize
that vhen the wall cannot deflect freely under a triangular liquid load-

ing the usual forces to be expected by such a loading are altered consider-
ably, and maximum ring temsion occurs not at the bottom where the hydrostatic

pressure is greatest but at some other point in the wall.

Concrete Characteristics

In addition to the stress produced by the live loading, there
are tensile stresses produced within the concrete itself which are in-
dependent of other loads. When concrete hardens it has a tendency to
shrink or become smaller, but the steel reinforcing bars in the concrete
will not permit this shrinkage to take place. In effect, there is an
additional tensile force exerted on the concrete because of the shrinkage
characteristic; it is this type of action in concrete that produces what
are commonly called "shrinkage cracks”. On the other hand, most materials
will creep or flow plastically under the action of an external force, and
concrete follows this same pattern (5). In our case this phenomenon helps
the situation since it is believed that plastic flow under load over a
period of time will tend to elim;nate the shrinkage forces., This means
that if we load the tank initially with a hydrostatic load of relatively
low specific gravity we should be able, after plastic flow has been
accomplished, to increase the specific gravity in such amount that the

additional liquid load produces a stress equal to the shrinkage stress

(5) Magnel, G. Prestressed Concrete. London: Concrete Publications
Ltd., 2nd Edition, 1950
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vhich has been eliminated. This philosophy fits in well with the
principle of waste self-concentration. Further than thet, it can be
postulated that the shrinkage stress which has been relieved by plastic
flow can be added to the allowable steel stress (taking due account

of the difference in the moduli of elasticity)without increasing the
tendency of the concrete to crack, This increase would amount to an
additional 1500 psi that could be allowed in the reinforcing steel.

The rate of plastic flow is rapid at first and then falls off expo-
nentially until at the end of 6 months most of the plastic flow has
taken place and at 12 months essentially all has taken place. The
chief value of using the plastic flow philosophy is to drastically
reduce the amount of concrete required in the walls, It has but little
effect on the amount of reinforcing, and still less effect when rating
the capacity of an existing tank at higher than normal design unit

stresses.

Temperature Effects

Still another factor to be considered is the elevated tempera-
tures which are associated with the waste material to be stored in the
tank. These temperatures produce a thermal gradient through the tank
wall section with higher temperatures on the inside than on the outside
of the wall which indicates that the inner wall is trying to expand
more than the outer wall surface. This action tends to produce cracks
in the outer tank surface, and steel reinforcing is provided to reduce

this tendency. In addition to the temperature effect within the concrete
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itself the steel plate liner provided in the tank must also be considered.
Not only is the steel liner at a higher temperature than the concrete,

but it also has a somewhat higher thermal expansion coefficient. The
overall temperature in the tank is trying to expand the steel but since
it is retained by the concrete shell the result is to increase the tensile
forces already imposed on the concrete. The structure as a whole will

not experience a simple uniform expansion in all directions under the
action of increased temperatures. Neither the dome nor the outer rim

of the tank foundation is as hot as the walls., Therefore, the tank

is restrained in effect at these points, causing the wall and the tank

bottom centers to bulge.

Allowable Unit Stresses

In order to obtain a tank design for given conditions, unit
stress values for the materials of construction must be assigned and
the tank section proportioned accordingly. The following unit tensile
stresses are those recommended by the Portland Cement Association(z):

Reinforcing Steel Stress: 14,000 psi (for ring tension)
20,000 psi (all other)

Concrete Stress: 300 psi (for 3000 psi concrete)
(%)

These unit stresses are not unduly conservative; the Navy Department

recormmends a steel stress of 12,000 psi for ring tension and a concrete

(2) Portland Cement Association, ST-57

(4+) US Navy Department, NavDocsSpec3Yb, pg 95



- 14 - HW-37519

stress of 200 psi for 2500 psi concrete.

An allowable steel stress in ring tension as low as 10,000 psi
has been used by some designers on the basis that low stress is neces-
sary to minimize the width of cracks that may develop in the wall,

And it cannot be disputed that lower steel stress will result in a
smaller crack when considered by itself, However, lower steel stress
results in larger steel areas that must be provided to withstand any
given ring tension, and this in turn will increase the shrinkage stress
in the concrete which helps to produce cracks. Furthermore, the bonding
force between the steel and concrete is important, Consider two cases
of crack formation., If the bond resistance is high in one case and low
in the other, we can expect smaller cracks with the higher bond resistance,
A lowver steel stress may well require larger size bars, and since the
bond resistance is a function of the amount of surface contact between
the concrete and steel, this will result in less surface contact area
per unit of cross sectional steel area provided and, therefore, less
bond resistance which can produce larger cracks.

The value of 14,000 psi, then, can be considered & compromise
between the two factors, one indicating high stress and the other low
stress., A concrete tensile stress limitation of 200 psi has been used
by some designers, particularly in England, but it is helleved that
the American practice of using 300 psi is reasonably conservative when
shrinkage forces are included and ring tension is determined by a care-

fully conducted analysis.
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Roof Design

No attempt will be made here to elaborate on the basic principles

of dome roof design. Instead, the reader is referred to Appendix A
vherein is reproduced an unplublished memorandum dated April 1, 195k,
entitled, Basis of Dome Design - Purex Tank Farm. This memorandum was
prepared for another purpose, but is believed more than adequate for
this report. Although it deals specifically with the 241-A tank dome,
the domes on all tanks are similar, the chief difference being that a
redistribution of reinforcing steel was made in the A tank dome (and
some slight overall reduction in tonnage) to reduce the heavy concen-

tration of steel at the periphery.

Soil Pressures

Since the tanks are buried in the ground with a minimum average
of 6 to 8 feet of earth cover over the top of the dome, soil pressure
effects must be reviewed. Soil pressures are considered when propor-
tioning the wall to withstand the external soil load when the tank is
empty. However, it is common practice to ignore the effect of soil
pressure assistance in supporting any part of the hydrostatic loading.
The literature is quite specific in setting forth this philosophy.
Quoting from the U.S. Nav& Department, Bureau of Yards and Docks,
NavDocsSpec3yb, November 15, 1929, "Standards of Design for Concrete",
we find:

"12-02 (a) -=--- Where the tank is buried in the earth no allow-

ance is made for the reduction of internal pressure on account
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of the external earth pressure. This is because a relatively

small deflection will permit undesirable cracking...ee..

"12-02 (g) External pressure -- Where the tank is buried in the
earth, provision should be made for the external earth pressure
wvhen the tank is emptyeee... When the tank is full, the internal
(pressure) may be considered as compensating (for the external
pressure". As stated above, no reliance should be placed on the
external earth pressure in designing the tank for internal fluid

Pressur€esecess.

Although the consideration of earth pressure is not considered
good practice when designing for internal loadings, it does, nevertheless,
exist to some degree, except perhaps after a tank has expanded against
the soil under the influence of increasing temperatures and then later
shrunk away from the soil during periods of decreasing temperature.
Recognition of this soil pressure has entered into the justification
of higher unit stresses used to evaluate our existing tanks, as explained

later in section 6 of this report.
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6. APPLICATION OF BASIC CONCEPTS

Some Structural Unknowns

Lest it be considered that an underground tank of this nature
lends itself to an exact analysis, some of the unknowns are listed
wvhich must be considered in the design. More especially must they be
considered when tanks are re-evaluated at unit stresses higher than
customarily used in an original design problem.

There is the problem of construction errors. It is possible
that steel bars have been left out of concrete forms. Weather conditions
may require compromises to be made. Even the substitution of materials
without the designer's approval is not uncommon. Therefore, there can
be no real assurance that the structure has been constructed exactly
according to plans and specifications.

Figure 1 on page 10 indicates the influence on stress distribution
of the type of restraint that is assumed between the base and the walls.
It probably can be said without fear of contradiction that the base is
not free to slide, but whether it is hinged or fixed cannot be determined
precisely. Probably some intermediate condition between these extremes
more closely represents the actual restraint picture.

The value of effective specific gravity (as distinguished from
average specific gravity) causing hydrostatic loading on the wall is
uncertain. Average weight per unit of volume does not necessarily re-
flect the true value. Heavy particles in suspension may have but little

effect on the lateral hydrostatic pressure produced by the liquid. The
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settling of such solids to the bottom of the tank would have a similar
effect in reducing the apparent specific gravity acting upon the wall,

When temperature is considered, many indeterminants come to mind.
The actual magnitude of temperature differentials in the tank section
is unknown. Likewise, little is known of the possible effects of thermal
expansion and/or contraction of the backfill surrounding the tank. The
heavy concrete ring at the base and the dome may remain relatively cool
and this tends to restrain the tank at those points. In all probability
this results in a differential movement (or bulging) of the wall and base
slab with respect to the rest of the section, thereby contributing to
secondary stresses which cannot be calculated precisely. High temperatures
near the bottom of the tank in themselves could conceivably so crack
the concrete base that major leakage might be detected were it not for
the steel liner. It is obviously impossible to observe this condition
under operating conditions.

The passive resistance of soil is a direct function of the applied
load., In our case such load can be applied by the tendency of the tank
to deform outwardly, but little is actually known of the maganitude of
this phenomenon. Soil test tables at 100-K Area indicated a deflection
or settlement of 1/16 inch under a load of 4 tons psf, and the soil
returned to its original position when the load was removed, When the
tank walls expand against the soil during thermal expansion it is
probable that this elastic range of the soil has been exceeded, so that
when subsequent contraction takes place as a result of lower temperature,

the wall actually pulls away from the soil eliminating any semblance of
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soil pressure on the wall.

There is little data which can be applied to the problem of
whether or not shrinkage stress can be eliminated in its entirety by
plastic flow.

These are some of the conditions that must be evaluated, but
which cannot be calculated precisely. Rational approaches have been
made but they cannot be considered entirely adequate when we attempt
to increase allowable unit stresses (reduce the safety factor). An
attempt was made to predict the temperature differential to be ex-
pected(6), but again, the result is based on assumptions that may not
be entirely valid. A more exact determination of these several factors
would require test data which is not now available, Such a test program
would include the widespread usage of such instrumentation as thermo-~
couples, strain gages and pressure cells, At this time, it is only by
realizing the limitation of the calculations and attempting to evaluate
the unknowns that higher unit stresses can be applied to underground
tanks. The term ‘estimate' has been defined as "a carefully considered
computation of some quantity, the exact magnitude of which cannot be
determined". Any attempt to determine the magnitude of unit stresses
in the tank can, at best, be said to be an estimate, taking full cognizance

of the definition.

(6) Cook, M. W. Temperature Drop in Waste Tank Walls. HW-36403-RD,
April 25, 1955 (Secret)
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Failure Considerations

Any limiting value regarding structural strength must imply some
indication of impending failure., Failure can be defined in many ways,
but we will limit the definition to actual structural collapse of the tank
structure. Since no vacuum forces are present the tank cannot collapse in-
wardly., Too high a vapor pressure and/or hydrostatic head conceivably could
expand the concrete to the point where cracking would render the wall in-
effective to contain liquid., But it is difficult to envision any circumstance
which ‘¢ould expand the wall to the point where the wall is sheared from the
dome thereby dropping the dome and the earth above it into the tank, In all
cases the liquid level is more than 20 feet below the ground surface, and
although the passive resistance of the soil will probably not prevent crack-
ing of the concrete walls at these depths it would exert tremendous external
pressures against the tank tending to hold the walls substantially in place,
As long as the steel liner remains tight +the 1liquid contents cannot leak
to the ground, and actual structural collapse of the tank is very remote,
The dome, however, could very well be lifted from the tank wall
if the internal vapor pressure became too great. Since very little re-
sistance (anchorage) is exerted by the wall to hold the dome in place
against an upward force, it has been assumed that the maximum vapor
pressure under any circumstance should not exceed the weight of the dome
and the earth above it, The data in Appendix A indicates 10 psig to be
the limiting value; and internal pressures in excess of 10 psig should
not be permitted without realizing that the structural integrity of the

dome may be in jeopardye.
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The aspect of failure from an external source, such as earthquake
or enemy bomb action, should not be overlooked., The tank meets the
earthquake requirements of the Uniform Building Code and can be con-
sidered earthquake resistant. Although the dome is a good shape structur-
ally to resist bomb blast, the tank cannot be considered immune to a

direct hit particularly if nuclear weapons were employed.

Mechanicel Strength

Excluding all consideration of higher temperatures and the presence
of vapor pressure, we have seen that the original design criteria regard-
ing specific gravity was low when compared to present wastes. It follows
then, that unless allowable unit stresses are increased lower allowable
specific gravities will result from the increased temperétures and still
lower gravities if pressure is to be tolerated in the tank. We have also
briefly enumerated the unknown factors, some of which help the case and
others do not. Certainly the temperature problem cannot be ignored.
However, soil pressures will definitely help the case and any uncertainties
as to effective specific gravity versus actual specific gravity can result
only in a lower value which reduces the hydfostatic head.

Although the application of temperature to the problem is based
on rational methods, it is believed that the results are indicative and
can be applied. For the purpose of the analysis a temperature differential

of 23° F per foot of wall thickness was used(s). It is realized that

(6) Cook, HW-36403-RD
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this value is based on boundary conditions that are probably more severe
than will ever be experienced in any tank, but it is not considered
prudent to use lesser vealues,

It is a well recognized practice in certain structural fields
to assume higher unit stresses when the capacity of an existing structure
is to be rated. To withstand long term hydrostatic head an allowable
unit stress of 20,000 psi was used in the analysis for ring tension
reinforcing steel which is 43% greater than the customary design value
of 14,000 psi. This stress may be rationalized on the basis that it
is no more than the usual design stress for steel 1n other types of
concrete structures and it is within the percentage increase by certain
codes in rating existing structures(7). It is recognized that any soil
pressure load that is present will reduce the unit stress, and, in
addition, the passive resistance of the soil will resist ultimate col-
lapse of the wall.

The transient nature of the vapor pressure within the tank is
somewhat analogous to wind and earthquake loadings in other structures;
and ail building codes, including the Uniform Building Code, under which
we operate for applicable structures, permit an increase in unit stress
when such loadings are applied. Therefore, a further increase was taken
and a permissible unit stress of 27,000 psi in the steel was used when

transient vapor pressure loading was included with the hydrostatic load

(7) Anerican Railway Engineering Assoclation. Specifications for the
Design and Construction of Steel Railway Bridges & Concrete Railway
Structures
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already existing. It is admitted that there is no real basis for taking
a double increase in unit stress for ring tension values resulting in
a final stress almost double the 14,000 psi which would be used in an
original design problem. A stress of 27,000 psi 1s very close to the
estimated yileld point (approximately 30,000 psi) of the steel reinforcing.
However, it is opinionated that this stress will never actually be
reached since the vapor pressures are present at a time when the passive
resistance of the soll is bearing on the tank wall due to elevated
temperatures within the tank.

Using unit stress values of 20,000 psi for hydrostatic head and
27,000 psi for hydrostatic head plus vapor pressure loadings, each of
the tank types was analyzed to determine the maximum specific gravity
and simultaneous allowable vapor pressure for each of two cases. First,
the tank was assumed to be at an elevated temperature, and second, the
tank was assumed to be cold, i.e. a temperature approaching normal

ground conditions. The following values obtained:

MAXIMUM LOADINGS FOR FULL WASTE TANKS

Maximum Simultaneous

Tank Farm Specific Gravity Vapor Pressure, psig
Hot Cold Hot Cold
2y-y, T, B, C, BX 1.9 2.1 2.5 2.5
241-s, BY, TX, TY 1.2 1.4 1.8 1.8
241 -8X 1.5 1.8 4.8 5.3

241 -A 2.2 2.4 6.9 7.5
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Actually, the vapor pressure for a cold tank means little beécause
no condition is envisioned which would result in a vapor pressure if
the tank were cold. If tanks are operated at gravities lower than the
maximums, the vapor pressure can be increased and a graph is presented
in Figure 2 which indicates this relationship for each of the tank types.
Because of the nature of the unit stress limits which were discussed
above, the graphical information should not be extrapolated beyond the
maximum specific gravity indicated. In other works, reduction or elimina-
tion of vapor pressure will not increase the maximum specific gravities
listed above. Neither should the extrapolation be extended beyond a
meximum vapor pressure of 10 psi which is the limiting pressure on the
dome as discussed earlier,

Since the maximum permitted gravities may be lower than a desirable
operating level, it should be recognized that higher gravities are per-
missible if a limit is placed on the maximum depth to which a tank i=s
filled. An arbitrary specific gravity of 2.2 was assumed and the following

limiting depths and simultaneous vapor pressures were calculated:

Simultaneous “Tank Depth* to
Max, Fill Depths® Vapor Pressure, Overflow, ft.
Tank Farm @ Sp. Gr. 2.2, .ft. psig
2n-u, T, B, C, BX 15 3.0 17
2h1-s, BY, TX, TY 16.5 3.0 23.5
241 -sX 21.5 5.5 31

* Depths are measured from the low point of tank bottom
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The reader is cautioned against making extrapolations between
the values tabulated above and those presented in Figure 2, without a
careful investigation since the section at which critical stress is
reached will vary with the fill depth in each case.

It will be noted that little has been said about stresses other
than ring tensions. However, the analysis indicated that the ring forces
were the critical ones and the limiting values of specific gravity so

calculated resulted in a very small increase over normal design stress
for the beam action in the wall, Therefore, the reader will not be
burdened with a discussion of wall bending moments other than to point

out that such forces exist,
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7. CONCLUSION

Although the limitations on tank operation presented herein have
been calculated on rational methods and with many significant factors
unevaluated precisely, it is believed that waste tanks subjected toc the
specific gravities and vapor pressures quoted will not present an undue
structural hazard. Unquestionably, the higher allowable unit stresses
will permit more and wider cracks than would be the case if the original
lower (and usual design) unit stiresses were used. The higher unit
stresses change the degree of cracking that is permitted., However, the
values are believed to be such that the structural stability of the tank
is not endangered., As long as the integrity of the steel plate liner is
not violated there need be but little concern about waste leakage to
the sub-surface strata, Actual structural collapse due to hydrostatic
overloading seems extremely remote when one considers that although the
passive resistance of the soil will not prevent cracking of the concrete

it will prevent marked outward tank deformation.
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PUREX TANK FARM
Basis of Dome Design

Radioactive wastes are stored in underground tanks for indefinite periods
requiring suitable protection of personnel from harmful radiation originat-
ing in the wastes. As a matter of economy these structures are shielded
by being buried with a soil cover, the minimum depth being in the range

of 6 to 8 feet, The underground tanks are 75 ft. diameter reinforced con-
crete structures with steel plate liner, of varying depths depending on
the capacity desired,

The dome type of roof structure was selected for the following reasons:

l. A clear span structure would result. thereby eliminating any compli~
cations of interior supports.

2. A comparison with other types of clear span roof structures, such as
beam and slab construction, indicated the dome to be the most economical
type of construction under the particular design conditions.

3. The dome shape is more resistant to bomb blast,

In general, the dome design followed the recommendations of the Portland
Cement Association as set forth in ST-55, "Design of Circular Domes".
The elliptical shape was used in order to obtain a better distribution
of reinforcing steel, and to eliminate the need of a heavy edge member
to carry ring tension as would be required in the case of a discontinued
spherical shape., The dome rise of 12 feet is perhaps small, but was
balanced economically against the additional excavation and backfill
which would be required if a greater rise was employed. The fact that
the dome is not truly elliptical, but is composed of segments of circular
arcs, can be attributed to a consideration of the problems of form con-
struction, To this end, four circular arcs form the interior surface

of the dome roof; to/wit, arcs of radii 95 ft., 60 ft., 10 ft. and 2 ft,
2% in, This series of circular arcs very closely approximate the locus
of a true ellipse.

Domed roofs, as usually employed in the design of structures, are exposed
and therefore subjected to relatively light loads - dead load, wind and/or
snow load, Rarely do we find a dome which is required to carry the heavy
soil loading as in this particular case, The value of allowable compres-
sive stress for concrete in domes is not covered in the A.C,I. code, but
past experiences have shown that high compressive stresses do not obtain
in the usual dome., Such is not the case here, Certainly an average load
of approximately 1600 psf. (see figs 2) is not conducive to low stress.
In this particular case the compressive stress of about 275 psi is higher
than the 150-200 psi values usually encountered in domes but considerably
less than the American Concrete Institute allowable compressive stresses
in other types of members, This condition is believed reasonable and
results in a dome thickness of 15 inches, The cross section of the dome
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near the outer edge is thicker in order to accommodate the required amount
of reinforcing steel,

In the detailed calculations three lines of dome action were considered as
follows:

le, A true ellipse with the major and minor axes to the interior of dome
surface,

2. A true ellipse with the major and minor axes to the center line of
dome thickness,

3. A random curve approximating the center line of the actual dome thickness,
These three cases are illustrated in figure 1.

Figure 2 indicates the total weight (including soil load, live load, and

dead load of dome itself) supported by the dome above any given horizontal
circle whose radius is measured from the center of the dome. Using these
values and geometric constants as given in ST-55, the hoop stress curve

was obtained as shown in figure 3., The hoop tension portion of the curve

is of particular interest for it determines the amount of tensile reinforcing
steel required.

Using the random curve line of dome action, figure 4 indicates the distribution
of the hoop tension along the meridian line of the dome plotted against finite
increments of meridian length between the various horizontal redil, Using

en allowable tensile stress of 20,000 psi in the reinforcing steel and the

area under the curve in figure 4 as a measure of total hoop tension, the
required steel area in any given section of the dome is obtained. These

values of steel area are plotted in figure 5 together with the steel area
actually provided. Also shown in figure 5 is a summary of the increments

of steel aree provided in the hoop tension portion of the dome,

/s/  Edgar F. Smith

Architectural & Civil Design
Design Section
ENGINEERING DEPARTMENT

EF Smith:mm

April 1, 195k
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June 23, 1955

R. E. Tomlinson

Head, Process Planning Unit
Chemical Development Sub-Section
326 Building

STRUCTURAL EVALUATION 241-8-101 & 104 WASTE TANKS
Ref, a) Tel. conv. ET Merrill & EF Smith, 6-23-55
b) Letter, EF Smith to RE Tomlinson, Waste
Storage Tanks, 6-15-55

Based on the current status of liquid wastes in the subject tanks as
reported by ET Merrill in the referenced telephone conversation, it is
believed that tanks 101 and 104 in 241-8 tank farm can be considered
satisfactory, and that it i1s not necessary to lower the liquid level
in the tanks at this time,

Briefly, the present status of wastes in these tanks is summarized as
follows: (It is recognized that these values have been exceeded here-
tofore, )

Overall specific gravity 1,50 (liquid and sludge)
Sludge layer thickness 3' at specific gravity 2.5
Sludge temperature 280° F

Liquid temperature 230° F

Using these assumptions a specific gravity of 1l.34 has been estimated
for the liquid above the sludge layer, assuming that the sludge will
remain at the bottom of the tank., This gravity, together with iower
temperatures which will continue to recede, is believed to fall within
the operating limits of the 241-S tanks as set forth in the graph ac-
companying the referenced letter.*

/s/ Edgar F, Smith

Architectural & Civil Design
Design Section

EF Smith:mm ENGINEERING DEPARTMENT
cc: RH Beaton FH Shadel

MW Cook HP Shaw

WM Harty ED Waters

ET Merrill EF Smith

HF Peterson

OH Pilkey

CA Rohrmann

MJ Rutherford

*The graph to which reference is made is identical to figure 2 on
page 25.






= 3827 T LA MORTIVE RIS ED BTN S PN E
L. L z PN AT IC. I BRANE "4,.&.‘_‘1:’”‘!' é—'
9-975 /3-75 PR L5 %2
% 28737 B : HW-37519
— g

o Page 37
T PR Appendix C

14 = 9°5 37— T
Lo 2T DF T T e e 00 T
T T e

rac viewDe LTSI
P - .

¢ res ,,/”;'/‘3 2’ res.

STAGCGER BETWCIN TOP CADME BARS

Yo ames (7602 ones,

LRD WITH T A 3!7

M -y

GENERPAL CESKRHN OATA,
o L CIQUIE 13 STORED MY AT AERIC TS
Fae #800 - & 2. SPAETIFIC GRRYIT) OF LIGwO &S 1.2
3 L QUID WILL #An" A PN (o oF o0
P TRVE Nite OF MPRMED XLNocr THRY
@ PER0D 3m RT LEAST ZC PerS’
AESME BEING FuT INTO STRVAE .
WHAEN PPUY INSC TELVICE, TME MR r&
A EILLING WILC OE SiCN TR T TR
A Wits BE FHLEE DORING ¥ FERILD
2E ONE AENTH.

E. BACKFIUL I ATERIAL ~ EAND /O
FEWEL. UNT WEASHT: |08 255
R  Con FUOT L& PEACE. ApoRsx,
RN PE ¥ RErEsE 26T
B, B IpLFAINTIC SR L AR
T LI
7 STEEL £INING TETHOK SHPL BE
AL LTELY LIQUID TISH T,
8. CavcrETE NAPLL SIRROLNGING
avek ¢ SvIORE  sow as.c ooew #° TN 15 BISIMED T RESIST FElL
| CLOI TN A RS PNALT 7B A f HID P2 ITHIE MRESSIRE OF L1QuiD
DTHDE SHREICE OF AfEM- ! B! I A— 9. Iﬁrzx VAL amSen IS SOD LAS
BRbowr vaTIi TITRL EXIES] || ‘b=zl ] Yl DER S¢. mMr A SRTING LLEWNION]
O @y consy I3 v 2w .4 13 P = A
Gaxoran smon 3. conn i He ‘bi' . R 10, Comed RooF Samu RES/ST &AEECT]
WITw Costany AwRTIR o€ !}— -\;q T *- 37/ o Sox mICE oF uawo-; L N oF B DIMNOLB. CONCENTRATFD
STIrE /140 AOcOR PYIE A ! g N ComO PPELIED M7 TIP OF BWCK -
W IRy T, Towor om o X FILL 10 NS cLCRTIN DVRING
i | o BRCXFILLING OPERATIONS,
. & L. (4] wed & - s d
A 150" 1" (& Jrowx pire, worz pmoswg avo a W, SPeR2ERTIONS: e @
v ' A ST T LA TTEEL TS < 4
" . . ~ ST, £OR EVPFED STEF: WATER
K } ¥ \ TV FER— £ 54387 A o TBAKS, STRICAIPES RNO RESER -
W8S, Bp00 AMER AN VEL DIV
N 35 } 1 | SECETY S PECIEICR T1IGAS
N I { /2. METER AL
N QN - 2 { COVCRETE . TE5.G VM X AR
tg’\-‘ i e s Foo ™o 1R s pons
l® RS 2o dYz shumr wezaed . FZE ASS RESATES.
Al N A T =% goia” rs o REN I CIG STEEL: RSTLA SEX.
?Q (8" TMEERD [$Langra oF §ls mecene ‘b A DES. BIE-DF INTERAMCOINTE
& 1 "/'l . A Y 5% sbeplae biyeal poaany NI HRRIE OF TP A ED BACS
A a o ¥ y RYF shemmao soq cuo ‘Q N STR Tl STEEL AT R
A 1 N n - - [4 | €35 B7 -39 STEEL (1VER
' e ,‘([E!:§ . " (m < 5ustrh i 24 FE Firkl S VOTLR
q B » 4 X C WL CECIETE S
SR 3 — S
l 1 ! Ny N e(‘ '\0 OOIUED BT JowTS N A SEITES
- Peowsoe so-§ # avcooe Bars] g N 1 % V1A CNTfoal'S FovBil W¥LDED <08 X-/NY v irecT )N
Irwcen &" K SPF b l‘, A I W N & | TWREE O3S VELLING . SEE SETMIS A 2-660
or & orrmx v Norzie b = 3 A} LI TTTT T S e
IY S8 Wais Se& DG R § %’ - N %
N-R-GOF. A cocarrav ‘\ o _ -
-ar wozaces W R t ?,’ 1 FOTIErENER £ 578 3% 4 517
AN 2 8 - - i i
o Ay S i 1 4 — ;
* A X
aNg ¥ IR .
Yy e | W | |z : '
‘,,L_}‘ (}8(—.35-/;- 9| g ummu‘tz o Jocecw Ra7E
LI GIBTI TR BT )0, 109 1Y w0 x , J"; Ay * om ) MwwE WYY Same VS
T Py .
LRI At IS 100,00, 108,001 ; ! At ” X. - 3R B - ’/ L
CI3T M IS 103,706, 109,112 1 [ !{‘ o '] L . B GRT; RENITCRELD WrN WiRE W B PENGS
. h s . - - .
~ . ;} ; -l 2298 Bos: 2 simee o smve | TOEE RRSRE MCIRATELS TO ML A TK
"r_ 14 /r . - B N l"‘ N ‘\-
N | | : - R
P2 /I y : — S— 3
- i e ———— - s -
. . i e Gl . . R N .. N ] 1&)/’ SR st
i I L S S S } j‘~A[~/ s
:/’Iu:huv./ab‘f ) N4 . . ’ ] « - "S- —— — . v T e ‘0 1.2
/ 16 815 @ mrcrs. @ery mers S MY ASONELTIC NEMBOINE WATEL MRSV T T it HANFORD ENGINEER WORKS
. o8 IR . 4T
; ’ o7 |fA01Us XAE REINEREING - IR A C mS- 7'
o ok 50l 7 2 "2 2412 33'8 3  gapys mveareo pome : bl g)A’/’P/C' '7/ /—E 557:%4—5/(
;‘;‘cwﬂ PEREY T A T - - PR By 4
[0 3" L e S - : : .
Ay s ger B 2 e L ) 407 RApS TAVK floox ) ~ — . ] conlETE  HM1-B)Y
e =2" s 32 72 - ' —— e T T v
b R, APPROVED
A : HALF SECTION B e I
| Scae F5/0° : s L dchecke._ LPCahe
' XY e (™ DECRIMON W | OATE APV & v | Fea” [io-uv | moG e
REFERENCE DRAWINGS REVISIONS £ Lo i 5
— AVAVAVA | H-2-602 |
= r




-

Y
e

TOP OF BACKFILL
TR

Tl

SRR Tns

MEMBRANE WATERPKOOFING

S5 IWARE CONCRETE CAR YYPICAL

FOR ALs &~ KISE:

H-2 -817]

| MENBRANE WATERPRODFING
ANO GUNITE 3
AN

i semre ,___\
RE MESk 2T OPENINGS —=my
S PLy AsPuaLTic T g \
MEMERANE KATERPRUCFING

L O\

#sreeL PLaTE

ASPyAL

.

. S p———

a B K

3
fr

WIRE MESH- 2 T OPENIVGS
3 PLY e i o\
MEMBRANE  WATERPROOFING \

T
>y
* ASPHALT.
W rrmer —— 1
g4 —
SN Y ! 3 ,] «
7 2%- -
idBaRs 27c-c | s . P
4

<" omour L. SHOWN OV

-2~ q.aa‘
e

]

PR

of"

IS
3
N
kS
a
' L~ ano GemitE § T BOTH wars »
MHATCHWAY SEE H-2-816 7 J 4 & b . < \ - |
T —h— 4 ' « & . s * 4
K - ] A . - J P - |
A * & ‘a-4" STUB OF SCREED MAXT /
kY « & ; §£CTJ?N . A ‘A A PVPT SEE w2 pSI2 “
a é\ > S R A\ seme /4% 10 —
| sa8-0f” T Y A\ \Lswuss appiicarions PR
OF LAPIDOLITH
\_| l
| 0-0f" 274" | 528" =
{ : A\ N [Ty asminre SECLION &4
T i MEMERANE  WATERPROOF NG
~ Py j . i s s . :
2 ! - ,, . -
' N
- et e S S / Ve
d it | A A '
9 e \ o= . . / r‘./; _ FuL wiTH DRY Adcr
o ‘ | == — [ s0°_ | -0 L ', / 4 CEMENT GROUT
| Y P T e e N LS e e aqme
1.9k e - ’5 - .
3y o2 - e T e e et 2 oremes O A 158 S
N \ ! .. LN » -
© o P Ri95-0" R — H
- DR ~l2isiast . B i =
M - 9-5%
» - - TVPICAL END JONT
B 3 ON LEAD FLASHING
) Ly
" I 20'-9" = N » » »
"o A we
Y] S PLY AMEMBRANE RATERPROOFING ON
& STEEL PLRTE SURFACE APPLY ADDIT -
. * 4 g lovaL ASERMLY TD OUTSOE SURFACE
. o oF = LvTIL TOTAL ,
18-af R , . . AT LEAST " AMD NOT GREATER R4V {
M ] —
. * : i .-
el [ @ A , I \u:v, ¢ ¢ emer nozzLES
° N . .
o " ‘i I a ¥ ‘,d' WIRE MESH - 2° FENWGS [
. - N
o B
see secron “c-c” — — 4 2 ,
. 23 . A ol ELew ¢ OUTLET NOZZLES Hw-37519
&, PR PV
. L N
Y b g
. R & eorare Page 38
o \Z. N 3
. % 4 i Sccrion 'coc Appendix C
~4 cowsr. ur NN = X scae 3 -1-0"
5. e
o P 5. .
\[:_”’_;j.#. | |
[ vavio T i SAND BLAST AND PAINT INTERIOR
l . e & ‘waremi SURFACE OF STEEL TANK LINER TWC
S i 5 377~ 6" RADIUS INSIDE _OF TANK #s ! nn«wiw o oS CHROME. PRUMER
o L7 (INCLUDES §"STEEL PLATE, §* WATER) .
° | —ofeli ( Pmﬁm‘nﬁb‘il"ﬂwﬂl # ) .\ & comire
i
I @
| \ "
| A:“- 2" WiRE MESH
- ¥ N 1
. | I
: —} cowvar ur |enn] 3 ! ! N
| “n 4 ~
N |
o | Y A ] PUINT EXTERIOR SURFACE OF STEEL TANN
5 | § 9 K g LINEK 4% CONTACT WITH GROUT 2 COATS
| ? o M - L DU LUX SEACHROME PRINER ®GT7/0 OR EQUAL
[
b K ¥ Q ~| 3 ORY PACK CEMENT GROUT
% © | X L 3
N IR ' =F= 3 . H
. 4 [y ‘4: \ 35n. rare
N | § w 5 | E 3 <+ ; {—3 \
& e
’ % g « 3 A DISTANCE MAY WARY FR.L WITH
! N ¥ N TOP OF Conc. FOOTIVG ’ WET CEMENT GRoaT: GENERAL NOTES
’ « ) é ) STETL TANK LIS AL DE ABILUTELY LAGUD TIGNT
—consm ur ol Z)STLEL TANK LR SUST OF FoL OF BATER WEN Wil
I I { COMCAETE © FOMRED HEAT AND MANNTAN WATER AT 100 /A
0y | 37 -6 RADIIS_INSIDE _OF TANK Rs. > Y e TE PO BT TEM TS FOOTINGS, WAL, CONES, WO
Syt 1 1 P esd 75 FOOT TANKS SKILL MM
x3Ix 1 ar £’ <3000
aG CONCRETE FOR PRECAST
R333 L FOOTINGS MOV A ALL ORAOLE
¥ E." ¥ mar'é-zm'/u'nraammm
Qg 3 I T AGCRECerE 7§ -
Y - .. . M i
EREd ki sad?| 4
oHla. * SE : + + - y e L
sl 1 L ————
CERR Es 1 ) 863676
) 3% A /‘ \ H-2-809 \ |
& s :_zar e secrion ||t 0" STEEL PLATE DETALS H-2 \ S
i . d
i n \ \
E —‘[' £ecv. swown L
D H2-802 -See secrion -8
v ° . \ I |~ — & srree prare
e - - 2
9 ~ — [ £ “WTERPROOF  MEMBRAWE
! ’ ! REINFORCING H-2-812 - ST == —_— —_— - ) S 8
- ’ s -a‘l
i
i . H-2-B08 wAS FommEmy Sn-2-387
i © HANFORD ENGINEER WORKS
.. L8 ; . ~ H-E-BOT A% TANK FARM - GENERAL LAYOUT 75 FooOo7T WK
3-0 3-/ 33-84 'RADIUS INVERTED DOME b - #2809 U5 FO0T Lkt -STEFL PLATE DETALS |
T e e ] : SECTIDNS
- 430 H-2-813 |75 FOOT TANK-JOME RENFORCING 241-TX ‘}L’ﬂal
. i o - |07 e Beaw, aaTTER: ¥ P
8 A/i H-2 -840 5 1O0T TANK- HATCAWIr ¢ IR DETAN S [ &
417~ 104" RADIUS TANK FLOOR H- 2 - 808 [75 FOOT TANK-NOZZLE £ IR DETANS 5
4_RADI: HALF SECTION | i
scaLe §7e1%-0° FERENCE DRAWANGS =
5 © Z 242 1 222




,,/' ‘o i
o~
1287 ~_
26" Tl
roPr oF BACKFIL op - .
~ Tttt I ) /6" N
N ——— . e o -~ G ~ NOTE: PLATE SECTIONS SNALL BE JOINED
| \ ! FFT T DTN I haiadta 4 * _D B BUTT WELDING WITH 100 R PENEFRATIN.
| Tacx weeo ro ; < e,
: 1 oEnE ST ‘ | / qme Nt
: : I I' 5 N AN
T Top or 7 Lnen
. | ) Je T ——i
| | !
o . 3 v 7
. k ¥ _, f
I s89f” - 1 'I e s R Hw-375l9
1 \ - i 3
o it ot Loy FIZ Page 39
% | 78 4 \ - toen . > A di
| R N - /':rg V' /’QJN—\_ ppen 1X C
| S . - - o AV CInER { 2"
| I 1123 ~ .
| consr = L .
| | ye mH "T‘—’_f k&
X n | oy PR S
3 L1 —_— e
L ' #3951 :
N 1S H Scace ey /,/[
'
) £
39 ; 150" : 7 = N
. . .
. % —
. \ R = 6020 B . — .
PP . Sre o al . 73 _ q._n » “ o
. [ : s Y / - . “
Sy | @\, 3 1\ W \ - : \
i o s ;
N H 3 N AN 324
N 3
5 | " SEE ,—LJ n b 4 ”: s jur 1 - 4 \w
| Pl ' A . N
| | Pl il I .
| poMt W i \
i oR Iy g . L 5 P ]
lur;fzmr — J-Idz" l,;’ <
N -
. . | 4 Y ANy
X S 184§ M 44LF-00LL4RT
r i \ -~ - RONEIAT TESATE SEQUENCE
RELATIVE € NENNTS
oF NoZTLES <
\ T, | ¥ L
== ¢ T7a) ANGLE £ TANK LINER
2 423950 FLO DET (778
. R peo i
s =X Scaie s
, ol
-,
-
‘Q‘
srigfLOUTER _FACE OF ST R)
STEEL PLATE LINER WELDING
kS A -’uwi" SHELL PLATE: NORIIONTAL SEAMS 70 8E DOUBLE EEVLL GROOVE
2 WELD JOINTS
N P VERTICAL SEAMS 70 B& DOUBLE VL GROOVE
WELO JOINTS
ml BOTIOM PLATE: ALL SEAMS TO BE DOUBLE WELDED, SQUARE 8uIT JONTS
EXCEPT FOR CLOSURE SLAMS BETWEEN SUB-ASSEMELIES WNKH
H SHALL BE SINGLE WELDED SQUARE BUTT JOWTS AGAINST A
\ BACK-UP STRIP. ALl BOTTOM PLATE WELDING SHALL 8€
1 R . s -3 BY SUBNERGED MELT WELDING PROCESS.
ALL SOINTS SHALL NAVE 100V PENETRATION OF WELD METAL.
NOTF :
IERTIEIED 42 AT 738 1a0e 1/ - CONTRACTOR SHALL SUBMIT SHOF DETAILS OF ALL STEEL
B . WORN FOR APPROVAL BY THE COMMISION PRIOR T0 FABRICATION.
e F ¥ Voo g sre. #
F3 3 - 23 22D 2 2202 29280t 184742487 -
- N k2 CHE 1207 i 2 crersd oF face N
'\ ™ FE3% L34, RLGI0E 4 TI04L SR XX TN (T190 KNLG) *
» B N
K 3 N X
S o 5 ;
LY
Y S < M
3 kY s’ .
'51 = 5 —er = t SR —
[y ! i
O ) -
m ) B N S
— - '\ .
< N Ly
q E .,{) R Tor of s WET CEMENT GROUT N\
o) ~ RN R A W Tove rdorme~ 2
h : 3 o I S cronmor AS BUILT
“ (3 N = .
: 3 =) & srr Asparc
¢ = L. WATERPROOFING MEMBRINE ‘-'V-
=<
g CONC. FOOTING |
3 1L
T
t A / Keezets o ssdaier s p202. {l'/;:;.zf # M {v
- 4 \ 2\ 44380 1207 1227 0. ﬂi [t
3
X iz,
: - , - - ! w3 3.z ®-3008) | 3753
N (" = L Y SusCRPTION
L t P Secrron 1B
. .
it B Scave €7vrrn
™ h JIIRTCEEr A5 CT 108 TN
»
) 3
? § — -
s X
I { s N _secrloy (8
X ve V¥
2™ ¢ 5§
| i
v .
p2 ooy Fois secTION OF WET CONCRETE SQ
7 F0 6L PiACED A TER v yNQ l(llllg ELECTRIC
- TANK £ Mllﬂg&(l»;‘ 0 ¢ g A ‘ j
EOGE SHIMKZ" O CoRRECT ELer :
E A - L . RN | 75 FT STORMGE TANKS j
Y I » o » COMPOSITE SECTION
A S i ' i WASTE ODISPOSAL FACIITY
< 4
N P FOR REINFORCING ‘@ 1 v 5 pr IRy
: A s o 2-30572 ! il \3. - XY Uewn o STE SYU
- pr—vc" T 4T/ A, 4.3
-rmi -] : 27784 BID. DISHED CONCRETE BASE el K3 239570 e T oy Ao 7;”:‘_. L2 5
€125 RAD OF TANK FLOOR T " guuinds S BukD IM}IJI wo. 11-2-395




525 S o s :
/ \'T\ . '\ FOR PuMm PIT S8 M@,
s e ol doad H -,
2 ' roP or BackriLL i [ H 3751 9
T RN~ N L -- W-
, — I'p e Page 40
i I 153§ :
e A\« Appendix C
e FiLt WITH DRY PACK P
) . . e [ \ L e CEMENT §ROUT
100}, 1372 - ;f 2
—
: ’ TYPICAL END JOINT
P s L ON LEAD FLASHING
:'-Z‘ It Y Y
, CLLY ATOHALTIC MENDRANE 1 Q Kzep u\!}
3-8 “R=é7'0 fcower -
. -z 3", [ -
Ky \ a -/ﬂ/j’p‘ . H — ~
kN /P ! : g 4‘/5“’“—5 teqz ruasume
10 .
. / \ \ \ i / ! Sastag & A Sunl For ST
£ . i i
9 7y \ 570"
": 1084 A N 3 FIBREGLAS FABRIC
~— 3-24
. .60-0" R B
_— \ =18 says" -
Cw 195§ .
®
LN P h 2 .

e @ Y \ 2 e ‘1 § r.o20"sre. STRAP
13 913 . S;‘OI A0, ! N @ DETAIL 7 wire cioser TrPE
Py i £ HZ-55943 s SEAL # A2 - ACNE
9 o SEE W & Hagu STL Co. ox EQuAL

"‘;a ScaLe »=sxr
£ R
FoR oo
‘ f AN
o2\e
| FHPH
* tow i IRV No scacE
~ Re /0"
3 2% NS Ly Ve
13 £ -5 £ gg : — s
= S
A LY
. W2 E8N1 » ‘S‘% 33 .
. RELATIVE f MereHTs ~ SIRS TOP oF STL LwviR .
. OF NOIZLES \ N - = J\ ol iy el N = - w4 g H
k \:_ \ / S x3F a"- rs 5
i_s 5 £ 2 ;
&
4 - S . I RN
- N
5 . N §
N
g g N & X
. LY
\‘ « T ¥ ~
Y a3 e
R
¢ ANGLE & TANK LINER ke s
CD wrio biran - (ree
L| w2550
Seats 7wirn oYY
2t [QUTSIOE FAcE oF sT¢ R) 2 PLY ASPHALT/C
! 4 , MENERANE WA TERPCOOFING
A
N CONCRETE
i
) I— - o Fank pome
. ;
. Jsre 2
% \ ad A\ 8
2
.
H N 3 (= }-
» N t
S o - a1 N
\l. v <"' 3 p
» * ] y H
‘é I “ K 5 . 5 DETAIL  (rrPica)
e 9 N { = Scate 3% rrx
i 3 §
0 . 3 3 WET CEMENT GROUT 2 grour
u 3
8 3 3 N
N 3 PLY ASPHALTIC
3; n o . WATERPROCFING MENBRANE
+ LY k
X
Y . : { CONCRETE FooTinG
) b 3
3 5
\
P b
- .
N
N
< @l DETAIL
B M Z P e
o N LAt it Scae €"=prx
g : :
[ ) i
: ’
i f - ]
o ! P el el e
v | N : T =7rr wmikss
, , > . SCALE: © armpeanse Meres - ram —
ok et 4 10755 ’ n— e 7453 -
- s ' .. P em3p-silrya.. yreery
[T E"
§ e 1
Q! | S .. - < ,’
320 2:0” H-e23m §¥ = 20145787
%% wa. CA-513-4
THIS SECTION OF WET CEMENT m
GROUT 70 8E PLACED AFTER 4T ‘ '§ NS W £ ATOMK BERSY
ANy g8 O oy
* PLATE SWIMMED 7O CORRECT Db BN . -ll.! BECTRC
K fu“l"‘} elevarion N ! N
by
L ASTE -STORAGE 17
A d WASTE STORAGE TANKS
i} ; S
. N 2 COMPOSITE SECTION
o Fow sorrom REmroRENG SELLL ), P . )
H N Fecramuenon 5= H0e
—— " > N arl813-35 i PUREX WAITE DISPOSAL FACY
#2.6F RAD. oF T4NK FLOOR F30-3 Ty Dwe.
= - 241A | H-2-5590 Fiiéeih




UL [:I"-I Descamvan
M 'y e
k 7 Page 4!
§TeP or BACKrTL § // // Appendtx C
'
setof” . ,/ /
1oh” 45" é' /:’-d” / // “:I.r:;'l JECTIONS SHALL BE VOINED
— Z - - ‘“ / / BY BUTT NELDING NITK 100 % PENETRARTION
. X /
e 96ls’ /
#+6740" asasigt | —s
alady R TRCK NELD . !
X ’T) 2 i ToReINF T, " { f
2-PLY ASPHRALTIC MEMBRA) ,:5{ s - . b & ' . .
N WATERPROOFING [~ * i i - = --
| =7 — ,, i
2 RN i
b " [ W A\
{ v
[y - gte” : i 4
3 #e 600" \ o ! : : ASPHALT:
A " e 803455 Repsto 3eex T
NS . Lorgesf” ki asgaigy :‘Pi TANK invm FIBREGLAS FRBRK
% v Leistof s
»
of £xes20"sTL 3TENP
Y v WITH CLostO TYPE
N SEAL AB42 ACME STL,CO.
\ P o oe UL
x R +100"] "
| (. P Yo 3 \ - ip® [
‘z — 50 Lni3g \ scaLr 3%/ E
y [ 3 g4
o= N—", \ S «
‘w{* 5 2zf » W — § H
oecaTive d "‘/ 394 k . g 93
REIGHTS OF NOZZLES g ey N -~ ~] g
8 1 8
4 N| [ w
\ R I\
i ¢-:'»zé’ ) i) ' i [y &
B+32%14"-15
Lert2g” é 2
2PLY ASPHALTI o
B i b NEMBRANE WRTERPROOFING E
.
k36A Y
s ekt
P SR A
delk L
ul u e D .
Safl
T G,
~la d %
ScaLe- 3%/o® Y
..-_.,, +
*
°
E 37"-af’ (evTs10€ PACE oF ITL R) . 1 TYPICAL DETAIL
. [ scaLe 3ilo”
J——
[ : ul
> Lo 3
Jo |3 | § ,
9 » - § STL B 7O TOP
I b § | 3
gy [0 ( - g N
: H.Z2-45016 § i
o §
L g .a
3 2
. K 8 ; =
6 . b @' sTC.
? » 5‘ OME SNELL COURSE &6%0°L -
o .
L
YR
- - . '~
K } ' §'srem
— &*GrOVT
n CANENT &. e
1 . ~8 - #my AsPrALTIC PN
f g L “NATERPROOPING .
Y B 1 CHECK PRINT| ===l
K v! Lo o -
- —
THIS SECTIOM OF WET CEMENT E § PO —
. ROUT 70 BE PLACED AFTER AT ; - =]
49 24 gnrr ONE SHELL PLATE HAS Woou § @ uoT FOR (QUSHRUCTION S
EZN LRECTED AND BOTTOM
. ¢ BLATE SKIMMED TO CORRECT i 5 g scaue 1fvrto” S V e —
: P ZLEVAT I0M, E L e
L : : - S b [Ezees
3 [y R L, . . N -—m\—n \ . #‘ v’ - CA- N
e ? AZIW& S. ATOM
k HANFORD ATONNC PRODICTS OPERATION |
t I sturaar @ ruecrare
. £'0°
L g
-0 xa : , WASTE STORAGE
Cu 1.3 -
SLCTION /@, : COMPOSITE SECTION
scas fore N S
- ~ .
| | T N onammm—— \

- D
=Y
—Ty—y—yr——y—y Cy==_"1 we_JTigef



