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INTRODUCTION
1 Scope

1.1 These requirements cover horizontal atmospheric-type steel tanks intended for the storage
underground of flammable and combustible liquids.

1.2 These requirements cover single wall tanks, secondary containment tanks, multiple compartment
single wall and multiple compartment secondary containment tanks.

1.3 The tanks covered by these requirements are intended for installation in accordance with the National
Fire Protection Assomahon Standard for the Installation of Oil- Burnlng Equment NFPA 31, the
e Stat|on Code,

International Cpde Council.

1.4 Tanks covered by these requirements are cylindrical tanks that are fabricated, inspecfed, and tested
for leakage before shipment from the factory as completely assembled vessels.

1.5 These requirements do not apply to tanks covered by the Stan@ard for Welded Stegl Tanks for Qil
Storage, API 660, nor tanks intended for use in chemical and petfechemical plants.

1.6 This Standard does not cover corrosion protection which“\may be required by local, $tate or federal
authorities. Corrosion protection systems installed at thefactory on carbon steel underground storage
tanks are covered in the Standard for External Corrosion Protection System for Steel Underground
Storage Tanks| UL 1746.
2 Units of Measurements

2.1 When a value for measurement is followed by a value in other units in parentheses,|the first stated
value is the requirement.

3 Componentis

3.1 Except asfindicated in 3.2,va component of a product covered by this standard shall gomply with the
requirements fpr that component.

3.2 A compongnt is-not’ required to comply with a specific requirement that:

a) Invalves a feature or characteristic not required in the application of the compaonent in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

3.3 A component shall be used in accordance with its rating established for the intended conditions of
use.
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3.4 Specific components are incomplete in construction features or restricted in performance capabilities.
Such components are intended for use only under limited conditions, such as certain temperatures not

exceeding spec

ified limits, and shall be used only under those specific conditions.

4 Undated References

4.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be

interpreted as
5 Glossary

5.1 For the pu
5.2 TYPE | T4

primary tank;
circumference.

referring to the latest edition of that code or standard.

rpose of this standard, the following definitions apply.

NK — A primary tank wrapped by an exterior steel shell that is in direct:d
where, the exterior shell is wrapped from 300 to 360 degrees of ‘the

5.3 TYPE Il TIANK — An outer tank physically separated from the inner primary contai
standoffs; whefe, the inner tank is completely contained within the outer tank:
CONSTRUCTION

ALL TANKS

6 Capacities and Dimensions

6.1 Capacities
standard.

6.2 Tables 1 4
liters per mete
the height of th
the capacity of
6.3 The total g

a) less

b) mo

6.4 The total
intended instal

6.5 The overa

., dimensions, and construction details_shall comply with the applicable requ

nd 2 of Appendix A give capacities for cylindrical tanks in gallons per foot ¢
of length. For a tank with.cohical heads, the total capacity is obtained by a
e heads to the shell length. For a compartment tank, the total tank capacif]
each compartment.

apacity of a tapkishall not be:

than the rated nominal capacity and

e thanx105 percent of the rated nominal capacity.

pntact with the
primary tank

hment tank by

rements of this

f length and in
dding one-third
y is the sum of

Capacity is to be determined at the level of the lowest opening when the

tank is in the

lation position.

Il length of a tank shall not be greater than 8 times its diameter.
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7 Steel Thickness

7.1 General

7.1.1 Tanks shall comply with the Roark Equation or the External Pressure Test described in 20.1.

7.1.2 The minimum steel shell thickness for a primary tank is 0.123 inches (3.12 mm). The minimum steel
shell thickness for a secondary tank is 0.093 inches (2.36 mm).

7.1.3 The minimum head thicknesses for all tanks, except the outer head of Type | tanks, are noted in
Table 7.1. The minimum head thicknesses for the outer head of Type | tanks are noted in Table 7.2.

7.1.4 When t i ' i minimum steel
thickness for the shell is reduced 25% from the calculated value using the Roark equation for the same
length and diameter tanks.

Exception: Tagnks with a length to diameter ratio exceeding 6 to 1 shall not have reductipns in the shell
thickness.
Table 7.1
Tank head thickness
Tank diameter, Minimum head thickness,
Inchgs (m) Inches Imm)
Up to p4 (Up to 1.62) 123 B.12)
64.1 to] 90 (1.63 to 2.28) 167 (.24)
90.1 to[126 (2.29 to 3.20) .240 (B.10)
126.1 to| 144 (8.20 to 3.66) .302 .67)
Table 7.2
Type |l tank outer head thickness
Tank diameter Minimum head thickness
Inchgs (m) Inches Imm)
Up to p4 (Up to 1.62) 0.123 B.12)
64.1 to] 96 (1.63 to 2.44) 0.167 (.24)
96.1 to[144 (2.45 to 3.66) 0.240 (B.10)
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7.2 Roark equation

7.2.1 The calculated pressure from the Roark equation shall be equal to or greater than the external
pressure at the bottom of the tank surrounded by only water and submerged 5 feet (1.52 m) or at a depth
equal to the manufacturer’s specified maximum burial depth, whichever is greater. The buckling pressure
shall be calculated using the following equation:

Roark equation: P =[807E, t2/ (Lr)] [(1-u?)73 (¢5 /r)?]®

in which:
P is byckling pressure, psi
E, is modulus of elasticity of steel (29.5 x 10° psi for structural grade A36 carbon|steel)
t; is thfckness of steel tank shell (inches)
L is lepgth of tank (inches)
r is radius of tank (inches), and
u is Pgisson’s Ration (0.287 for structural grade A36 carbon steel)

Reference: Rogark’s Formulas for Stress and Strain, 6th Edition, Warren Young, Table 35, Gase 19b, Page
690

7.2.2 Using the Roark formula, minimum steel shell thickness (tg min) or the maximum tarnk length (Lyax)
can be calculajed using the following equations, respectively:

t o= [(PLRZ (1= u?)¥4) /(807 E)]
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in which:

o = [BO7E,t2 /P 1[(1 = uB)3(t, /r 2]

P, is calculated external pressure at the bottom of a submerged tank in water, psi. The water
depth equals 5 feet (1.52 m) or the maximum burial depth for the tank, whichever is greater,

plus th

e tank diameter.

Esis N
s is th
Lisle
ris rac
u is Pd

Note — Values for
or established by

7.2.3 The equ

value is substifuted into Roark’s Equation.

7.2.4 The stee
Roark’s Equati

7.3 Stiffeners

7.3.1 With the
When two stiff
40%. With refdg
Other arranger
not be less th
exceeding 6 to

ckness of steel tank shell (inches),

ngth of tank (inches),

ius of tank (inches), and

isson’s Ratio (0.287 for structural grade A36 carbion-steel)

"Es and “u” for other than A36 structural grade carbon steel shall be from recognized technic]
in engineering evaluation of the material.

valent steel thickness (tgq) for a Type ' double wall steel tank is (tinner?® +

| thickness for the inner and-guter walls of a Type Il tank is calculated indef
DN,

addition of oné stiffener to the midpoint of a tank, the tank length can be i
bners are placed at the 1/3 and 2/3 positions of a tank, the tank length ca
rence t0<6-5, the overall length of a tank shall not be greater than 8 time
nents of stiffeners shall require an engineering evaluation. The thickness fo
an .that specified by the Roark Equation for any tank with a length to
1,

flodulus of Elasticity of steel, (29.5 x 106 psi for structural grade A36 carborl) steel),

bl reference books

touterz's)"l- This

endently using

ncreased 25%.
N be increased
s its diameter.
- the shell shall
diameter ratio

7.3.2 Stiffeners shall be intermittently welded with 1 inch (25.4 mm) spots, not over 12 inches (304.8 mm)
apart, and extend 360 degrees around the tank. The stiffeners shall have an opening at the top and

bottom so that

liquid and vapor can move past the stiffeners.

7.3.3 The required moment of inertia (l,¢) of the stiffener is described below:
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leq = 0.11PLD%) / £ in'

in which:

P is calculated external pressure at the bottom of a submerged tank in water. The water depth
equals 5 feet (1.52 m) or the maximum burial depth for the tank, whichever is greater, plus the
tank diameter. psi

L is rif spacing (inches)

D is oditer diameter of tank (inches), and

E, is modulus of steel (29.5 x 106 psi for structural grade A36 carbdn steel)
The moment ¢f inertia of the stiffener shall be verified from tables‘or calculations from recognized
technical refergnce books, or the tank with stiffeners shall be subjetted to the External [Pressure Test,
Section 20.
7.3.4 A bulkhgad is to be treated as a stiffener.
7.3.5 The minilmum steel thickness of a tank with stiffeners shall be in accordance with 7.1.2 and 7.1.3.

8 Lift Lugs

8.1 Lift lugs, wihen provided, shall comply with the load test requirements in Section 21, Lift Lugs, and the
marking requirements in 23.7.

9 Materials

9.1 A tank shall be constructed of commercial or structural grade carbon steel or of Type 304 or 316
stainless steel| as noted in 9.2 and 9.3. Only new material shall be used.

9.2 Carbon st¢el shall:
a) Cormnply With the Specification for Carbon Structural Steel, ASTM A36-91; or Specification for
Steel, pmVI—P_U_H_I‘H_ﬁ'Sh_I_d'SI_L—Iar on (T. aximum, Percent), Hot-Rolle €et an fip, commercial Quality,
ASTM A569/A569M-91a; or Specification for Hot-Rolled Carbon Steel Sheet and Strip,
Commercial Quality, Heavy Thickness Coils (Formerly Plate), ASTM A635/635M-92; or

b) Have:

1) a carbon content of 0.3 percent or less, or a carbon equivalency of 0.53 percent or
less, and

2) mechanical strength and welding characteristics at least equivalent to one of the
steels specified in 9.2(a).
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9.3 Stainless steel shall comply with the Specification for Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip, ASTM A167-92b; or Specification for Heat-Resisting Chromium and
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels, ASTM A240-92b.

9.4 The thickness of steel is to be determined by five micrometer readings equally spaced along the edge
of the full piece as rolled. Thickness is to be determined on the sheet not less than 3/8 inch (9.5 mm) from
a cut edge and not less than 3/4 inch (19 mm) from a mill edge.

10 Shell Joints

10.1 A shell joint of a tank shall be one of the constructions illustrated in Figure 10.1.
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Figure 10.1
Shell joints
ooF =
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No.1—ALL DIAM. No.2—ALL DIAM. No.3—ALL DIAM.
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” 1/2% Mip. (12.7 mm
No.4—MAX. DIAM. 96 No.5—ALL DIAM. Mo AL DlAM{ ( )
(2.44m
‘ T——S/BZ” (40 mm) Min| Separation
P s ;|
t
;—. ‘t [ 4 I
[ 5 1—1/2 Kin:
(38.1mwm)
No.7—MAX. DIAM. 65" No.8—ALL DIAM.
S2779C (1.65m)

B — Overlap — 1/2

C — Continuous w

CF — All lap welds

D — Overlap — 1/2
48 inches.

inch (12.7 mm) minimum.
lds.
shall be continuous-full fillet welds.

nch (12.77mm) minimum for diameters 48 inches (1.2 m) or less; 3/4 inch (19.1 mm) minimum

E —1/2 inch (12.7

for diameters over

ImmY) minimum diameter lock weld _nat over 12 inches (305 mm) apart

T — Tack weld 1 inch (25 mm) spots, not over 12 inches (305 mm) apart.

t — Thickness of backup bar to be same as shell thickness.

a — No. 7 weld shall not be used for double wall tanks.

b — Shell joint No.

¢ — Shell joint No.

4 shall not be used on a tank larger than 96 inches (2.44 m) in diameter.

7 shall not be used on a single wall tank larger than 65 inches (1.65 m) in diameter.
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11 Heads and Head Joints

11.1 A head of a tank shall be constructed of not more than two pieces for diameters of 48 inches (1.22
m) or less, three pieces for diameters ranging from 49 to 96 inches (1.24 to 2.44 m), and four pieces for
diameters ranging from 97 to 144 inches (2.46 to 3.66 m). When two or more pieces are used, joints shall
comply with Figure 10.1, No.1.

11.2 A head of a tank shall be flat, dished, or conical.

11.3 The knuckle radius shall be greater than or equal to 2 times the head plate thickness. A head of a
tank shall be attached to the shell by one of the joints illustrated in Figure 11.1.

11.4 A conical head shall have a height of not less than one-twelfth the diameter of the tank.
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Figure 11.1
Head joints for all diameter tanks
C
NO.10 NO.11

(Muxnmum Diameter 967)

NO.12

~ B cF
) 2! \' N

meter 96

SR AT L |

Aok AeF e Aok

D

—-r F—-rF
NO.16
tI__(:F __|t|__

FA‘ H N CF ¢
NO.19 NO.20

S2780B NO.24

B — Overlap — 1/2]inch (12.7 mm)minimum.

C — Continuous weglds.

CF — Shall be continudus full fillet welds

F — Not less than five times head thickness — minimum 1/2 inch (12.7 mm).

T — Tack weld 1 inch (25 mm) spots, not over 12 inches (305 mm) apart.

t — Minimum, 1 X shell thickness.

Height of cones heads — not less than one-twelfth diameter.

Height of dished heads shall conform to Table 11.1.
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11.5 The depth of dish of a dished head shall not be less than that specified in Table 11.1

Table 11.1

Dished heads — minimum height of dish

Diameter Minimum dish
Inches (m) Inches (mm)
Up to 60 (Up to 1.52) 1-1/2 (38)
6172 (1.55 — 1.83) 2 (51)
73 -84 (1.85 - 2.13) 2-1/2 (64)
85 — 96 (2.16 — 2.44) 3-1/2 (89)
97 — 108 (2.46 — 2.74) 4-1/2 (114)
109 - 120 (2.77 — 8.05) 5-1/2 140)
121 — 132 (3.07 — 3.35) 7 178)
133 — 144 (3.38 — 3.66) 8 203)

12 Pipe Connections

12.1 A pipe connection shall be provided by welding to the tank a standard threaded pjpe coupling, a
threaded flangg, or a standard half pipe nipple, or by a bolted and gasketed flanged conpection welded

to a pipe nippl¢ that in turn, is welded to the tank. All threads shall-be standard NPT.

12.2 Conventipnal types of pipe connections are illustrated inxFigure 12.1.
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All welds are to bqg

No. 60 — Half pipe

No. 61 — Half pipeg]

Figure 12.1
Pipe connections
——

(2/ —
ANNANN )\ ] N\ ——ria <3
No. 60 No. 61

—
SRy —
= —
No. 62 No. 63
1 ——
———— |/ ———— |
sSsYe—"cs —_—
[——
/Z/
No. 64
| |
N (ALE
[ N |
——— N N
;,,,,,,,,g N4
No. 66

2783

full fillet welds, at least/1/8 inch (3.2 mm) radius.

coupling.

coupling:

No. 62 — Pressed kieel, hub inside tank only

No. 67

No. 63 — Forged steel, hub inside tank.

No. 64 — Full pipe coupling.

No. 65 — Forged steel, with pilot.

No. 66 — Forged steel, without pilot.

No. 67 — Standard

pipe nipple and welding flange.
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12.3 The minimum length of thread in a pipe connection shall be specified in Table 12.1.
12.4 A pressed-steel pipe-connecting fitting shall be:

a) Installed with the hub section on the inside of the tank only and

b) Of the form illustrated in No. 62 of Figure 12.1.
The minimum thickness of the flange section shall be as specified in Table 12.1.

Table 12.1
Pipe connections

|
Pipe size? norhinal Minimum length of thread Minimum thickness of flante section of
pressed-steel fittings
Inches Inches (mm) Inches mm
1/8 1/4 (6.4)
1/4 3/8 (9.5)
3/8 3/8 (9.5)
1/2 1/2 (12.7)
3/4 5/8 (15.9) 0.123 (8.12)
1 5/8 (15.9) 0.138 (3.51)
1-1/4 11/16 (17.5) 0.138 (3.51)
1-1/2 3/4 (19.1) 0.138 (3.51)
2 3/4 (19.1) 0.138 (3.51)
2-1/2 1 (25.4) 0.167 (4.24)
3 1 (25:4) 0.167 (4.24)
3-1/2 1 (25.4) 0.167 (4.24)
4 1-1/8 (28.6) 0.167 (4.24)
5 1-3/16 (30.2)
6 1-1/4 (31.7)
8 1-3/8 (34.9)
a Standard for Welded and Seamless Wfought Steel Pipe, ANSI B36.10-1979(R1995).
12.5 A half pipe nipple shall be’welded to the tank as illustrated in No. 67 of Figure 12.1.
12.6 Except a$ indicatedhin 12.7 and 12.8, all openings in a tank shall be located in the tqp, parallel with
the longitudina] axis-of the tank.
12.7 When the_application of a tank is such that pipe-connecting openings in the top arel required to be

grouped, the openings shall be located off center of the longitudinal axis under the conditions specified in
12.8.

12.8 No opening in the shell of a tank shall be located more than 12 inches (305 mm) from the
longitudinal centerline of the top, and the upper end of the pipe coupling or other pipe-connecting fitting
welded to the tank shall terminate above the top of the shell.
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12.9 All openings in a tank shall be closed with wooden plugs, metal covers, plastic thread protectors, or
the equivalent, to protect the threads and exclude foreign matter while the tank is in storage or in transit.

12.10 Each tank shall have a pipe connection of a size not less than that specified in Table 12.2 for
attachment of a vent pipe.

Table 12.2
Size of vent-pipe fitting
Capacity of tank Nominal pipe size? inches
U.S. Gallons (L)
0 to 500 (Up to 1895) 1-1/4
50D to 3000 (1900 to 11355) 1-12
30011 to 10000 (11360 to 37855) 2
10001 to 20000 (37860 to 75710) 2-1/2
20001 to 35000 (75715 to 132490) 3
35001 to 50000 (132495 to 189270) 4
a Standard for Welded and Seamless Wrought Steel Pipe, ANSI B36.10-1979(R1995).

12.11 An oper}ing for connection of a vent pipe which is located in a‘manway cover shall e grouped with
at least one other opening.

13 Manways

13.1 A manwgy, when provided in a tank, shall be locateéd above the highest intended liquid level and
shall be of the [bolted-cover type as illustrated in Figure 13.1.
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Figure 13.1
Conventional manways

A A
i_% f‘/w /;F\‘ FF'_:L

NO. 90 NO. 91

NO. 92 NO. 93
c ALTERNATE COLLARS
) )
e e
NO. 94 NO.N95
Q Q Q
Lt /— t t
< - - v - -
+ = s T - —L ¥ - —L
R - cF A - cF ® - cF
No. 96 NO. 97 w— 0O no/ 98 g

S3617A

C — Continuous weld.
CF — Continuous full fillet weld.

P — Gasket materipl, /8. inch (3.2 mm) thick minimum - ring or face gasket.

Q — Minimum, 1/2 inch (12.7 mm) bolts spaced 4 inch (102 mm) centers maximum.
R — Minimum, 2 inches (51 mm) for tanks 6 feet (1.8 m) in diameter or larger.
t — Not less than 0.167 inch (4.50 mm) thick.

w — Optional weep holes. Two provided, minimum 1/4 inch (6.4 mm) diameter through hole, adjacent to the tank shell at the highest
point of the tank

Note — Manways may have a single or double cover.


https://ulnorm.com/api/?name=UL 58 2018.pdf

JANUARY 31, 2018 UL 58 19

13.2 A manway-cover joint shall be provided with a gasket of material that complies with the requirements
in the Standard for Gaskets and Seals, UL 157 and shall not be less than 1/8 inch (3.2 mm) thick. The
gaskets are evaluated for specific end-use applications (i.e. gasoline, gasoline-alcohol blends, fuel oil and
kerosene) as described in Table 4.2 of UL 157.

14 Striker Plates

14.1 A tank shall have a striker plate of steel at least 0.240 inch (6.10 mm) thick. Each striker plate shall
be at least 8 inches (204 mm) wide, and at least 64 square inches (0.04 m?) in area directly centered

under:

a) Each opening, or

b) Ong opening that is marked as specified in 23.3.

15 Compartment Tanks

15.1 Bulkhead
result in leak
constructions.

15.2 A single
constructed of
be less than th

15.3 A bulkhe
not more than
from 49 to 96 i
to 3.66 m). WH
in Figure 10.1,

15.4 The minimum thickness of metal@mployed for a bulkhead shall comply with Table 7.

15.5 A flangeq
made of steel
and shall comy

15.6 A flanged

s of a compartment tank shall be constructed so that any leakage through
hge from one compartment to another. See Figure 16.1"for accept

pulkhead of a compartment tank, illustrated in No. 101)and No. 102 of Figur
one piece of material and shall be flat or dished. The height of a dished bul
at specified in Table 11.1.

hd of a double bulkhead tank, illustrated.in'No. 100 of Figure 15.1, shall be
fwo pieces for diameters of 48 inches_(1.22 m) or less, three pieces for dia
hches (1.24 to 2.44 m), and four pieges for diameters ranging from 97 to 14
en two or more pieces are used, joints shall comply with the requirements
No. 1.

flat bulkhead of ascompartment tank more than 72 inches (1.83 m) in dig
hot less than 0,302 inch (7.67 mm) thick or it shall be braced as illustrated
ly with Table 1541.

flat bulklfead 72 inches (1.83 m) or less in diameter does not require brad

15.7 Surfacev:r

shall comply

racing for unflanged flat bulkheads shall be as illustrated in No. 102 of H

joints shall not
hble bulkhead

b 15.1, shall be
head shall not

constructed of
meters ranging
|4 inches (2.46
for shell joints

1
meter shall be
in Figure 15.2
ing.

igure 15.1 and

th-Table 15 2
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Figure 15.1
Bulkheads for compartment tanks

[

7

<

A

— \

NO.100 '\EIZ\FLANGE FOR TESTING

_py

1

e

>y .
NO.101

S

Straight Flange

Tangent line on head

-

TN ¢ %I'EI'

=
+ MIN.
80 NO.102 ~

A — Bracing as pe

(18 m)

B — 1/2 inch (12.7 mm) minimum

C - 3/4 inch (19.1 mm) minimum

D — 1-1/4 inch (31.8) mm minimum

E — Bracing as per Table 15.2. This bulkhead is not acceptable for Type | double wall tanks.

Note — Flange for testing may be located anywhere on the tank circumference, between two bulkheads.
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Figure 15.2

Surface bracing for flanged flat bulkheads

k"‘

T — Tack welds, not over 12 inches (0.3m) ‘apart.
X — Not over 4 inches (102mm) from shell.
Y — Bracing [locate 6 inches (152mm)obelow center of [head].
S2058
Table+15.1
Surface bracing for flanged flat bulkheads
Diameter head I-Beams Chpnnels
Inchds (m) Section modulus(s) In.3 Section modulus(s) In.2
72 - 4 (1.83—2.13) 1.72 1.12
85 — 96 2:16 — 2.44) 1.72 1.92
97 — 18 (2.46 — 2.74) 3.0 3.0
109 - 120 (2.77 - 3.05) 4.88 3.0
121 -132 (3.07 — 3.35) 4.82 (.32
133 — 144 (3.38 — 3.66) 4.82 (.32

@ Flange of I-bea

M archannel welded to bulkhead.
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Table 15.2
Surface bracing for unflanged flat bulkheads
Diameter Head Channels Angles
Inches (m) Size Section Modulus(s) Sizes, Inches Min. Section
In3 Modulus(s) In.3
Up to 60 (Up to 1.52) 3 inches — 4.1 1.1@ 2 by 2 by 3/8 or 2-1/2 by 0.35
pounds 2-1/2 by 1/4
61 -72 (1.55-1.83) 3 inches — 4.1 1.1@ 3 by 3 by 7/16 or 3-1/2 0.95
pounds by 3-1/2 by 5/16
73 -84 (1.85-2.13) 4 inches — 5.4 1.98 3-1/2 by 3-1/2 by 1/2 or 1.50
pounds 4 by 4 by 3/8
85 — 96 {PH6——2Ady S-inehes——6-F 3-62 4by—4-by—Ho-er-5by 2.00?
pounds 3-1/2 by 3/8
97 — 108 (2.46 — 2.74) 5 inches — 6.7 3.02 4 by 4 by 3/4 or 6(by 4 2.802
pounds by 3/8
109 — 120 (2.77 - 3.05) 6 inches — 8.2 4.3 5 by 5 by 5/8-0h 6 by 4 3.902
pounds by 1/2
121 — 132 (3.07 — 3.35) 7 inches — 9.8 6.02 5 by 5 by \3/4 or 6 by 4 4.502
pounds by 9/16
133 — 144 (3.38 — 3.66) 7 inches — 9.8 6.02 5 by 5 by 3/4 or 6 by 4 4.502
pounds by 9/16
Note — See Figure 15.1 No. 102.
@ Short leg of angle or flange of channel welded to head or bulkhead.

SECONDARY [CONTAINMENT TANKS
16 Interstitial|Monitor Access

16.1 All secongdary containment tanks shall be‘capable of being monitored for leakage from the interior or
exterior into th¢ annulus area.

16.2 Monitoring-well pipe and fittings shall be attached to the tank in such a manner so fis not to affect
the structural integrity of the tank. See Figure 16.1. Other designs of interstitial monitor acgess will require
an engineering investigation.
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Figure 16.1
Monitor access for secondary containment
(A) External Monitoring Well

——

min.
/_Q ~
1 2" Min. sch 40 pipe
[ or equivalont
|
Terminate pipe ot
| tank top
|
|
I
)_/

(B) Monitorihg Well with Sump

—tst—

min.
<

)
2" Min. pch 40 Pipe ___——1—
or equivalent |

Term|nate pipe ot
ank top

(C) Intersticg Monitoring Opening

|
N

Reinforce inner
Hepd as Required
with UL 58
bukheads ———

Extended Outer” Head
Must megt” UL" 58

— — —

4~ 2"minimum

G

(D) Internal [Monitor “Pipe

sM919B Note

Communication Hole

1) An additional Interstitial monitoring port can be incorporated for purpose of removing combustible vapors in case of breach,
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16.3 For 360° containment, all monitoring pipe connections to the inner tank, shall be welded to both the
inner tank and the outer wrap where it exits the tank.

17 Construction

17.1 An inner head of a secondary containment tank which is not in direct contact with the outer head
shall be constructed of not more than three pieces for tank diameters of 48 to 96 inches (1.2 to 2.4 m);
and four pieces for diameters of 97 to 144 inches (2.42 to 3.6 m). When two or more pieces are used,
joints shall comply with Figure 10.1, No.1.

17.2 An inner head of a secondary containment tank which is not in direct contact with the outer tank
head shall be flat-flanged or dished.

17.3 A flanged flat inner head of a secondary containment tank more than 72 inches (1;8|m) in diameter
which is not in|direct contact with the outer tank head shall be made of not less than~302-[nch (7.67-mm)
thick material gr it shall be braced in accordance with Figure 15.2 and Table 15.1.

17.4 A flanged flat inner head shall have an inside knuckle radius equal to atdeast 1.5 fimes the head
thickness.

17.5 The depth of dish of a dished inner head shall not be less thar that specified in Taljle 11.1.
17.6 Standoffd shall provide a defined annular space between thé&.primary and secondary {ank. Examples
of standoffs arg 3 x 1.5 inches (76.2 x 38.1 mm) channels at*4.1 pounds per foot (6.1 kg per meter), or

larger with minjmum material specifications equal to A-36 garbon steel, mesh material, and lap welds.

17.7 The chahnel standoffs shall be placed longitudinally, Figure 17.1. Channel standoffs placed
circumferentially requires an engineering evaluatiorx
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