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SHeer 7 Qf:‘*‘f%

Uplift Calculations for Grease Trap in Groundwater

Job Name: Bristal at:Sayville
N&P Job No.: 03282
Engineer: Daniel Felici

Ingide Diameter
Wall Thickness
Qutside Diameter
Thickness of Bottom
Thickness of Top
Top Elevation

. Inside Bottom Elevation

Elevation of Groundwater
Manhole #1 Size (_Di'amete'r)

Marihole #2 Size (Diameter)
Radius Height P

Inside 467 1463 3.4

Quiside 500 1463 3.14

Bottom  5.00 3.14
Top 5.00 . 314

Water 500 5.19 3.14

9.38 Feet
4 Inches T
10.000060 Feet |
8 Inches
8 Ihches
29.2 Fest -
6.57 Feet
11.09 Fest
2 Feet
2 Feet
Vol, T Volume  Openings Weight'
1,000.94 ) :
1,149.04 148.10 150.00 22,214.73
0.67 52.36 150.00  7,853.98
8.00 62832 400 150.00. 93,647.78
123,716.49
407.36 62.40 25,419.25
[Safety 4.87]

Actual Safety Factor 4.87 > Required Minimum Safety Factor of 1.5

GWT
EL. 11,09 |+—9.33—»

f

5.19

N

EL. 28.20
EL, 21.20
A
14.63
EL. 8.57 L 4
EL. 5.90
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350-10 MANUAL OF CONCRETE PRACTICE

CODE

1.1.1 — Except for primary containment of hazardous
materials, this code provides minimum requirements
for the design and consiruction of reinforced concrete
structural elements of any environmantal engineering
cancrete struciure erected under the requirements of
the legally adopied building code where this code has
been adopted to be a part of such code. In areas
without a legally adopted huiliding code, this code
defines minimum acceplable standards of design and
consiruction practice.

For structurat concrete, the speciiied concrate strength
shall not be less than 4000 psi. Mo maximum specified
comprassive strength shall apply unless restricted by a
specific code provision.

1.1.1.1 — Emnvironmental engineering concrete
structures are defined as concrete structures intended
for conveying, storing, or treating water, wastewater, or
other figuids and non-hazardous malerials such as
solid waste, and for secondary containment of
hazardous liuids or solid waste. Ancillary structures
for which liquid-tighiness, gas-tightness, or enhanced
durability are essential design considerations shall
also conform to requirements of environmental engi-
neering concrete slruciures. Precast concrete environ-
mental structures designed and constructed In
accordance with ASTM or AWWA standards, with the
exception of circular tanks, are not covered in this code.

11,2 — This code supplemenis the general building
code and shall govern in all matters pertaining to
design and consiruction of reinforced concrete struc-
tural elements of any environmental engineering
concrete siructure, except wherever this code is In
conflict with reguirements in legally-adopled applicable
codes addressing environmental engineering concrete
structures.

1.1.3 — This code shall apply in all matters pertaining
to design, construction, and materfal properties wher-
ever this code is in conflict with requirements
containad in other standards referanced in this code.

1.1.4 — The provisions of this code shall govern for
fanks, reservoirs, and other reinforced concrete
elements of any environmental engineering concrete
structure. Special structures such as arches, bins and

‘silos, blast-resistant structures, and chimneys are

not covered in this code.

COMMENTARY

based on the body of the code, provided the provisions of
Appendix C are used in their entirety.

Appendix D contains provisions for anchoring to concrete,

R1.1.1 — A hazardous material is defined as having one or

more of the following characteristics: ignhable (NFFA 49), -

corrosive, reactive, or toxic. The Environmental Protection
Agency (BPA)-listed wastes are organized imto three catego-
ries under RCRA. source specific wastes, generic wastes, and
commercial chemical products. Source specific wastes
include sludges and wastewalers from treatment and produc-
tion processes in specific industries such as petroleum
refining and wood preserving. The hst of generic wastes
includes wastes from common manufacturing and industrial
processes such as solvents used in degreasing operations, The
third list contains specific chemical products such as benzine,
creosole, mercury, and various pesticides.

Below-grade structures, such ss pump slations and pipe
galleries, which are part of reatment facilities and which may
be exposed to external groundwater pressures, gencrally are
designed as environmental concrete structures. Above-grade
building structures that are not directly exposed 1o liguids,
solid wastes, corrosive chemicals, corrosive gases, or high
humidity associated with treatment facilities generalty may
be designed in accordance with the general building code or
applicabie industry standards. Nevertheless, consideration of
corrasive effects on such structures may still be advisable.

K112 — The Amedcan Concrete Institute recommends
that the code be adopted in its entirety; however, it is recog-
nized that when the code is made a pari of a legally adopted
general building code, that general building code may
modify some provisions of this code.

R1.1.4 — Environmental engineering projecis can contain
several types of structures. For example, a treatment plant
can contain environmental engineering concrete structures
such as tanks and reservoirs, as well and building siructores.
"The ACT 350 code would apply to the environmental structures,
while the ACT 318 code or the following ACI publications
could apply 10 the other structures.

“Design and Construction of Reinforced Concrete
Chimneys” reporied by ACI Comminee 307.' (Gives
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(ﬂnﬂm Designation: C1613 - 10
Syl

Standard Specification for

Precast Concrete Grease Interceptor Tanks

This s(andard is lasmed under the fixed designation C1613; the mmber fmmediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A mumber in parentheses indicates the year of last reapproval, A
superscript epsifon {g) indicates an editozial change since the Jast revision or reapproval,

1. Scope

1.1 'This specification covers design requirements, manufac-

turing practices, and performance requirements for monolithic
or sectional precast concrete grease interceptor tanks.

1.2 This specification describes precast concrete tanks in-
stalled to separate fats, oils, grease, soap scum, and other
typical kitchen wastes associated with the food service indus-
iy, .

1.3 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions fo ST units that are provided for information only
and are not considered standard.

1.4 This standard does not purport to address all of the
safety concerns, if anmy, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and detetmine the applica-
bility of regulatory limitations prior 1o use.

2. Referenced Documents

2.1 ASTM Standards:®
AR2/A82M Specification for Steel Wire, Plain, for Conerete

Reinforcement

A184/A184M Specification for Welded Deformed Steel Bar
Mats for Concrete Reinforcement

A185/A185M Specification for Steel Welded Wire Rein-
forcement, Plain, for Concrete

A496/A496M Specification for Steel Wire, Deformed, for
Concrete Reinforcement

A497/A497M Specification for Steel Welded Wire Rem—
forcement, Deformed, for Concrete

A615/A615M Specification for Deformed and Plair Carbon-
Steel Bars for Concrete Reinforcement

AT706/A706M Specificstion for Low-Alloy Steel Deformed

! This specification is under the jurisdietion of ASTM Commitiee C27 on Precast
Concrete Products and is the direct responsibility of Subcommittee C27.30 an ‘Water
and Wastewater Containers.

Current edition approved Jan, 1, 2010. Published Jannary 2010. Originally
approved in 2006, Last previous edition approved in 2009 as C1613 - 09, DOL:
10.1520/C1613-10.

2 For referenced ASTM standards, visit the ASTM website, www.asim.org, oF
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Stardards volume information, refer to the standard’s Document Sumtimary page on
the ASTM website.

and Plain Bars for Concrete Reinforcement -

C33 Specification for Concrete Aggregates

C39/C39M Test Method for Compressive Strength of Cylin-
drical Concrete Specimens

C94/C94M Specification for Ready-Mixed Concrete

C125 Terminology Relating to Concrete and Concrete Ag-
gregates

C150 Specification for Portland Cement

C260 Specification for A11—Entra1mng Admixtures for Con-
crete

(330 Specification for Lightweight Aggregates for Struec-
tural Concrate

C494/C494M Specification for Chemical Admixtures for
Concrete

€595 Specification for Blended Hydraulic Cements

C618 Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzalan for Use in Concrete

C685/C685M Specification for Concrete Made by Velumet-
tic Batching and Continnous Mixing

C890 Practice for Minimum Structural Design Loading for
Monolithic or Sectional Precast Concrete Water and
Wastewater Structures

923 Specification for Resilient Connectors Between Rem—
forced Concrete Manhole Structures, Pipes, and Laterals

990 Specification for Joints for Concrete Pipe, Manholes,
and Precast Box Sections Using Preformed Flexible Joint
Sealants ‘

C1116 Specification for Fiber-Reinforced Concrete and
Shoterete

C1602/C1602M Specification for Mixing Water Used in the
Production of Hydraulic Cement Concrete

2.2 ACT Standard:®
ACI 318 Building Code Requirements for Reinforced Con-
crete

2.3 JAPMO Documents:*
Uniform Plumbing Code
TAPMO P35-80 Grease Interceptors and Clarifiers

* Available from American Conerete Institute (ACE), P.O, Box 9094, Farmington
Hills, MI 48333-9094, hup: fwww.concrete.org.
* Available from International Association of Plumbing and Mechanical Officials
{IAPMQ), 5001 E. Philadelphia St., Ontario, CA 91761,
N
3

Gapyright © ASTM Intamnational, 100 Batr Harbor Drive, EO Box GY00, West Gonshohocken, PA 18428-2958. United States
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&y c1613 - 16

2.4 AASHTO Standard?’
Standard Specifications for Highway Bridges

3 Terminology

-3.1 For definitions of terms relating to concrete, see Termi-
. nology C125,

. 3.2 Definitions of Terms Specific to This Standard:

3.2.1 access opening, n—=a hole in the top slab used o gain
access to the inside of the tank for the purpose of cleaning and
removing grease, floating scum and shudge without a person
actually having to enter the tank.

3.2.2 air scum volume, n—the number of cubic inches
(centimeters) in the space beiween the liguid surface and the

“underside of the top slab.

3.2.3 baffle, n—a device, such as a sanitary tee or other
deflector, used to direct the flow of influent down below the
sepatated layer and prevent floating layer of fats, oils, or grease
from exiting the tank through the outlet.

3.24 grease interceptor capacity, n—the volume of liquid
the tank is designed to bold.

3.2.5 grease interceplor tank system, n—a single tank or
series of tanks in which wastes from a kitchen or food service
establishment containing no sanitary discharges from toilets,
urinals and other similar fixtures are received and retained, and
from whick the liquid offluent, which is comparatively free

- from fats, oils, greases and settleable and/or floating solids, is
then discharged to a public sewer, septic or other approved
treatioent system.

3.2.6 inspection opening, n—a hole in the top slab used for
the purpose of observing conditions inside the tank.

3.2.7 joint, n—a physical separation where two picces of
precast concrete are in conact.

3.2.8 pon-sealed joint, n—a joint where sealant is not used

“but where a machired fit will minimize the movement of liguid
from one side of a precast concrete wall to the opposite side.

3.29 owner, n—is by definition end user, customer, or
purchaser.

3.2.10 sealed joint, n—a joint that is sealed to prevent liquid
passing from one side of a precast concrete wall to the opposite
side.

3.2.11 tank dividing wall, n—a partition across the width of
the tank that extends partially between the top and bottom

intended to deflect influent downward and increase the length
of the flow path of the liquid as it travels through the tank.

4. Ordering Information
4.1 The purchaser shall include the following information in

bidding documents and on the purchase order, as applicable to .

the units being ordered:
-4.1.1 Reference to this specification, and date of issue.
4.1.2 Quantity, that is, number of units ordered.

5 Available from American Association of State Highway and Transporiation
Officials (AASHTOQ), 444 N. Capitol St., N'W, Suite 249, ‘Washington, DC 20001,
htip:/fwweransportagion.org,

Copyright by ASTM Int' (all rights reserved); Wed Feb 26 10:4545 BST 2014

Downloaded/printed by

4.1.3 Capacity of tank in gallons or litres.

4.1.4 Special cement requirements including moderate
sulfate-resisting cement, Specification C150 Type II, or highly
sulfate-resisting cement, Specification C150, Type V. If the
purchaser does not stipulate, the manufacturer shall use any
cement meeting the requirements of Specification C150 or
C595 (Type IS or Type IP only).

4.1.5 Acceptance will be based on a review of the calcula-
tions or on proof tests.

4.1.6 Design requirements such as depth of earth cover, live
load applied at the surface, and ground water level.

4.1.7 Testing for water leakage shall not be required at the
job site unless specifically required by the owner at the time of
ordering.

4.1.8 Manufactuter is permitted to require testing at the job
site prior to backfill in accordance with section 9.1.2.

5. Maierials and Manufaciure

3.1 Cement—Portland cement shall conform to the require-
raents of Specification C150 or shall be portland blast-furnace
slag cement (Type IS) or portland-pozzolan cement (Tvpe IP)
conforming to the requirements of Specification C593.

5.2 Aggregates—Aggregates shall conform to Specification
€33 and lightweight aggregates shall conform to Specification
€330, except that the requirements for grading shall not apply.

5.3 Water—Water used in mixing concrete shall meet the
requirernents of Speciication C1602/C1602M.

54 Admixtures—Admixtures, when used, shall conform to
Specification C494/C494M, Specification C618, or Specifica-
tion C260 and shall not be denimental to other products used
in the concrete.

3.5 Steel Reinforcement—Steel reinforcement shall conform
to Specification A32/A82M or A496/A496M for wire; Speci-
fication A185/A185M or A497/A497M for wire fabric; or
Specification A184/A184M, A615/A615M, or A706/AT06M
for bars,

3.5.1 Locating Reinforcement—Reinforcement shall be
placed in the forms as required by the design.

5.5.2 Holding Reinforcement in Position During Pouring
Placement—Reinforcement must be securely tied in place to
maintain position during concrete placing operations, Chairs,
bolsters, braces, and spacers in contact with forms shall have a
corrosion-resistant surface.

3.6 Concrete Mirtures—The aggregates, cement, and water
shall be proportiored and mixed. to produce a homogeneous
concrete meeting the requirernents of this specification, and in
accordance with Specification C94/C94M ar Specification
C685/C685M.

5.7 Forms—The forms used in manufacture shall be suffi-
ciently rigid and accurate to maintain the dimensions of the
grease interceptor tank within the stated tolerances. All casting
surfaces shall be of smooth nonporous material. Form releasing
agents used shall not be injurious to the concrete.

5.8 Concrete Placemens—Concrete shall be placed in the
forms and consolidated such that all reinforcement steal and
fixtures are embedded without segregation of materials or
voids in the concrete.
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5.9 Curing—The precast concrete sections shall be cured by
any method or combination of methods that will develop the
specified compressive strength ai 28 days or less.

5.10 Concrete Quality—The quality of the concrete shall be

in accordance with the chapter on concrete qaality in ACT 318,

except for frequency of tests, which shall be specified by the

purchaser. Concrete compressive strength tests shall be con-
ducted in accordance with Test Method C39/C39M.

5.11 Fibers—Polypropylene or polyolefin fibers are only
‘permitted as a secondary reinforcing ruaterial, at the manufac-
turer’s option, in precast concrete grease intercepior tanks. For
the purposes of this standard, secondary reinforcing material is
only used to resist temperature and shrinkage effects. Only
Type DI conforming to the reguirements of Specification
C1116 shall be accepted.

5.12 Pipe Connections—Fipe-to-tank connections shall em-
ploy flexible connectors conforming to the requirements of
Specification €923. Materials for the connectors shall have
demonstrated resistance to the effects of fats, oiis, grease, and
fluid temperatures of at least 160°F (70°C).

5.13 Sealants—Flexible sealants employed in the manufac-
ture or installation of tanks shall conform to Specification
€990, Rigid (mortar) sealing of tank sections is not permitted.

6. Structural Design Requiréments

6.1 Structural design of grease interceptor tanks shall be by
calculation or by performance.

6.1.1 Design by calculation shall be completed using the
Strength Design Method (ultimate strength theory) or the
Alternate Design Method (working stress theory) outlined in

*ACI 318,

6.1.2 Design by performance requires the manufacturer to
demonstrate that failure will not occur by physically applying
1oads to the product. The Toad applied shall be 2.2 times the
design live load or 1.5 times the design dead load, whichever
is greater. Such testing shall be witnessed and certified by a
registered professional engineer.

Note [—When syntHetic fibers are used to replace some of all of the
secondary steel reinforcement in the grease interceptor, equivalent perfor-
mance criteria can be found in section 5.4 of IAPMO PS-80.

Note 2—Vacuum testing may be used to simulate uniform loads. It is
not possible to simulate concentrated loads, such as wheel loads, using

_vecuum testing.

6.1.3 Tanks shall be designed so that they will not collapse
or Tupture when subjected §o anticipated earth and hydrostatic
pressures when the tanks are either full or empty.

6.1.4 At a minimum, loads from Practice C890 designation
A-16 (AASHTO HS20-44) shall be used for design.

6.1.5 The live loads imposed at lifting points shall be
comsidered in the design of the grease interceptor tank.

6.1.6 Insetts embedded in the concrete (inclnding embedded
lifting devices) shall be designed and used according to all
federal, stats, and locat regulations.

Nots 3—Lift inserts are typically manufacred with an integral factox
of safety of 4, which is already accounted for in their rated load.

6.2 Concrete Strength—The minimum compressive sirength
(f'c) for designs shall be 4000 psi (28 MPa) at 28 days of age.
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6.3 Reinforcing Steel Placement—The concrete cover for
reinforcing bars, mats, or fabric shall not be less than 1 in. (25
- mrm). .
6:4 Openings—The structural design shall take into consid-
eration the number, placement, and size of all openings.

6.5 Lift Equipmeni—All equipment used to handle the
precast-concrete tank shall be designed and used according to
all federal, state, and local regulations,

7. Physical Design Requirements

7.1 Capacity—Sizes are generally specified by local regu-
lations and they shall supersede the following requirements.
When local regulations are not available, grease interceptor
capacity may be determined by use of one of the sizing criteria
provided in the Appendix.

7.2 Shape—Gresse interceptor shapes arc generally speci-
fied by local regulations and they shall supersede the following
requirements.

7.2.1 The air scum volume above the liquid shall be at least
12.5 % of the volume of liquid but not less than 9 in, (230 mm)
high for entire surface above liquid.

7.2.2 Minimum liquid depth shall be 30 in, (760 mm) unless
otherwise approved by local regulations or the authority having

- jurtsdiction.

*7.2.3 Maxirmurn liquid depth shall be 72 in. (1800 mm)
unless otherwise approved or required by local regulations, the
authority having jurisdiction, or the design engineer.

7.24 Tank length shall be greater that the width.

1.3 Compartments:

7.3.1 Grease intereeptor tank systems shall include single
and multi-compartment units unless otherwise approved by
local codes or jurisdiction. In multi-compartment tanks the
dividing walls shall be monolithically cast or placed second-
arily utilizing a non-sealed joint with the tank body, or any
combination thereof.

7.3.2 Multiple units installed in series are acceptable.

7.3.3 The transfer port between compartments shall be sized
to maintain a low velocity as liguid moves between compart-
ments. A minimum of 50 in.2 (320 cm?) shall be used where
local codes do not specify otherwise.

7.3.4 The transfer port between compartments shall be in
the middle 25 % of the distance from the bottom of the tank to
the water line.

7.35 No tee, outlet filter unit, or tank-dividing wall shall
extend to the interior roof without providing for venting. The
cross-sectional area of a vent shall be at least equivalent to a 4
in. (100 mm) diameter pipe. Poured-in-place inlet andfor outlet
batfles are not permiited. -

74 Inlet and Outlet Pipes:

7.4.1 The inlet pipe shall be no less than 4 in, (100 mm) in
diameter.

7.4.2 The difference between the invert of the inlet pipe and
the invert of the outlet pipe shall be a minimum of 2 in, (50
mm) and a maximum of 4 in. (100 mmm).

7.5 Baffles and Qutlet Devices:
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7.5.1 Baffles or tees shall be placed at the inlet pipe. Bafiles,
tecs or outlet filters shall be placed at the outlet pipe.

7.5.2 Baffles, tees or ountlet filters shall be made of noncor-
rosive materials and be permanently connected with noncorro-
sive fasteners to either the inside of the tank or the cutlet pipe.

7.5.3 The inlet baffle or tee shall be submerged to a depth
located in the middle 25 % of the distance from the bottora of
the tank to the water line and at least 5 in. (125 mm) above the
liguid level. :

7.5.4 The outlet baffle, tee or filter shall be submerged to a
depth 6 in, (150 mum) to 12 in. (300 mm) above the tank floor.
It shall extend a minimum of 5 in. (125 mm) above the liquid
level. :

7.5.5 Outlet filter, when used, shall be maintained in accor-
dance with manufactuter’s recommendations or requirements
of regulating agencies, or both.

7.5.5.1 Qutlet filters, when used, shall be sized using the
estimated daily sewage flow through the tank and the rated
capacity of the filter, per the filter manufacturer’s specifica-
tions.

7.5.5.2 When used, the manufacturer of the outlet filter nost
specify suitability for grease, oil, scam and olids removat for
this type of waste.

7.5.5.3 When used, the minimurs required filtration surface
of an ontlet filter shall be based upon the estimated daily waste
water volume from the kitchen or food service establishment
and the recommendations of the wnit manufactarer or regulat-
ing agencies, or both.

7.6 Openings in Top Slab:

7.6.1 All access openings and inspection openings shall be
brought to grade using risers or other assemblies.

7.6.2 An access opening shall be Iocated over the inlet baffle
or tee and the outlet baffle or tee.

7.6.3 An access opening or openings 20 in. or greaier shall
be provided to permit pumping of all compartments and for
each 10-ft increment of tank length for tanks longer than 20 fi.

7,64 An access opening or inspection opening located over
the tank-dividing wall shall not be prohibited.

7.6.5 All access opening covers and inspection opening
covers shall have a permancnt means to permit authorized
access. Handles, when used, shall be made of corrosion-
resistant material and be capable of supporting the weight of
the cover,

7.6.6 Handles are not required when the access opening
cover sits on top of the slab. The cover must be prevented from
moving laterally if sitting on top of the slab.

7.6.7 Hach access opening and inspection cpening shail be
provided with a cover. The cover shall be provided with a
means o prevent unauthorized entrance.

7.6.8 All apenings, joints, risers, and covers shall be water-
tight.

8. Quality Contrel and Sampling

" 8.1 The manufacturer shall certify that the product meets
three criteria: (1) watertightness, {2) phiysical dimensions, and
{3) strength of grease interceptor tank.

8.2 Installation shall be in accordance with manufacturer’s
inshructions.
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9, Watertightness Test Methods

9.1 Testing for watertightness shall be petformed using
either vacoum testing or hydrostatic testing.

9,1.1 Vacuum Testing—Seal the empty tank and apply a
vacuum to 4 in, (100 mm) of mercury. Hold the vacuum for 5
minutes. During this initial 5 minute period, the vacuum shall
not drop more than %% in, (13 mm) of mercury, which allows
for a pressure equalization loss from equipment scating, and so
forth. If the vacoum drops, it shall be brought back up to 4 in.
(100 mm) of mercury and held for a further 5 minutes with no
vacuum loss, If the tank fails the test, it shall be repaired and
retested. :

9.1.2 Hydrosiatic Testing—Seal the tank, fill with water to
its operational level, and let stand for 8 to 10 h. K there is a
measurable drop in the water surface elevation, refill the tank
and Jet stand for another 8 to 10 h. There shall be no further
measurable drop in the water surface elevation. Tanks shail not
be rejected for damp spots on the extetior concrete surface. If
water is dripping in a steady stream, the tank shall be repaired
and retested.

10. Dimensions and Permissible Variations

10.1 Dimensional Tolerances—The length, width, height, or
diameter measurements of the grease interceptor tank when
measured on the inside surface shall not deviate from the
design dimensions more than the following:

Ditnension Tolsrante
0 to Iges than & {0 to 1.5 m} % in (8 mm)
5 to lass than 10 {1.5 ta 3,0 m) 2% in, {10 mm)
10 1o [eas than 20 it (3.0 1o 6.1 m) Ve In (13 mm)
20 £t (6.4 m} and over +¥% in. [£19 mm}

10.2 Squareness Tolerance—The inside of the rectangular
precast concrete component shall be square as determined by
diagonal measurements. The difference between such measure-
menis shall not exceed:

Measured Length

Qtoless than S (0 0 1.5m)

5 o lass than 10 ft {1.5 to 3.0 m)
10 ft to lgss than 20 /(3.0 m 10 6.1

Allowance Diffetence
14 In. (13 mm)
+3 In. {19 mm)
+1 in. {225 mm)

m)
20 ft (6.1 m) and over 11/ In. {+38 mm)

10.3 Joint Surfaces—The joint tolerances for sealed joint
gap hetween two mating joint surfaces shall not exceed 36 in.
{10 mm) before the joint sealant is applied.

10.4 Reinforcement Lacation—With reference to thickness
of wall or slab, teinforcement shall be within +:% in. (6 mm)
of the design location, but in no case shall the cover be less
than 1 in. (25 mm), The variation in reinforcement spacing
shall not be more than one tenth of the designed bar spacing
nor exceed 12 in. (38 mm). The total namber of bars shalt not
be less than that computed vsing the design spacing.

11. Repairs

11.1 Repairs of precast concrete grease interceptors, when
required shall be performed by the manufactarer in a manner
ensuring that the repaired grease interceptor tank will conform
to the requircments of this specification,
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12, Rejection
12,1 Precast concrete grease intercepior tanks or sections of
" grease interceptor tanks shall be subject to rejection because of
failure to conform after repairs to any of the requirements
contained in this specification.

13. Product Marking

13.1 Each grease intercepior tank shall be clearly marked
within 2 ft (6 m) of the inlet to the tank by indeniation or other
approved means with {1} date manufactured, (2) name or
trademark of the manufacturer, (3) tank capacity, (4) minimum
and maximum amount of earth cover in feet (or meters), unless
required otherwise by local codes.

13.2 Each grease intercepior lank cover shall be clearly
marked by indentation, or other approved means with (1) date

of manufactore, {2) name or trademark of the manufacturer,
and (3) indication of external loads for which the grease
interceptor tank is designed to resist, including the minimum
and maximum amount of earth cover in feet (or meters) above
top slab and swface load from Practice C8%0 (A-16), unless
required otherwise by local codes.

13.2.1 When all the requirements of this specification are
met, the product shall be so siamped.

Nore 4—Where an access opening or an inspection opening has a
dimengion greater than § in. (200 mm) a confined space warning label
should be plaged in a prominent place.

14, Keywords

14.1 fats, oils and greases; grease interceptor tank; liquid
kitchen waste; precast conciete; wastewater pretreatment

APPENDIX

{(Nonmandatory Information)

X1. OPTIONAL PRECAST CONCRETE GREASE INTERCEPTOR SIZING CRITERIA

X1.1 The grease interceptor tank may be sized in accor-
dance with Appendix H of the 2003 Uniform Plumbing Code
or Chapter 10 of the 2006 Uniform Plumbing Code.

X1.2 The grease interceptor tank may be sized for an
existing facility by using the actual average daily-metered
water-use figures from the facility multiplied by a safety factor

of 1.5. A minirmum retention time of 30 minutes shall be used
to size the grease interceptor tank.

X1.3 The grease interceptor tank may be sized by using the
peak design flow rates for all fixtures leading to the prease
interceptor. A minimum retention time of 30 minutes shall he
used to size the grease interceptor tagk,
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Standard Practlce for

* Minimum Structural Design’ Loadlng for Monollthlc or
‘Sectional Precast Concrete Water and Wastewater

Structures

‘This standard is issued ander the ﬁxes:l -degipgnation C890 the numher mrmcdrately followmg the deslgnauon mchcates the year. Of
original adopiion or, in the case of revision, the yearﬁf last rvision.'A number in parentheses indicates the year of last reapproval A
superscript epsrlnn (e) 1ndlcules an edltnnal chnnge since t‘ne Iast revision or reapproval

1. Scope
1.1 This practlce describes the minimum loads to be apphed

when des1gnmg monolithic or sectional precast concrete water -

and wastewater structures with the exception of concrete pipe,

" box culverts, utility. structures and matena] covered in Spec:l-

fication C478. .

1.2 The values ‘stated i m inch- pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for mformatlon nnly
and arg not cons:dered standard.

1.3 This standard does not purport to address all of ; the

safety concerns, if any. associated with its use. It is the

3. Termmolugy

3l Deﬁmzrons o Torms .S'pecrﬁc to This Standard:
3.L 1 above ground structures—e]l structures with their base

‘at of above ground

3.1.2 bearmg Iaads——the foundauon pressure reaction to-all i

_other loads acting cn the siructure.

. 3.3 below gmund struictures—all stroctires- uther than'

:-those with their base at or above ground.

3.4 dead loads—the mass of the structure and all perma- -

" nent loads imposed on the stricture.

responsibility of the user of this standard to establish appro- -

priate safety and health practices and determine the applice-
bility of regulatory limitdtions prior fo use.

2. Referenced Documents

2.1 ASTM Statidards:.
- C478 Specification for Precast Reinforced Concrete Man-
hole Sections

22 AASHTO Standam'

2.3 ACI Standard:
ACI 318 Buﬂdmg Code Requrrements for Reinforced Con-

crete? ;

'

! This prncnce ;s under the jurisdiction of ASTM Comrnittee C27 on Precast
Concrete Products and s the direct responsibility of Subcommirtee C27.30 on Water
and Wastawater Contamers

Current edition approved Jan. 15, 2013, Puhlished February 2013, Originally
approved in 1978. Last previous edrtum approved in 2012 as C890-12. DOL
10.1520/C0890-13.

2 For referenced ASTM standards, yisit the ASTM website, www.astm.org, of

.contact ASTM Customer Service at service@astm.org, For Annual Book of ¢ ASTM

Standards volume information, refer to the standard's Document Summary page on
the ASTM website.

3 Available from Ameiican Association of State Highway end Transportation
Officials (AASHTO), 444 N. Caprtol St NW, Suite 249, Washmgton, DC 20001,
hitplferaw, transportation:org.

"4 Available from American Conerate Instilute (ACI), PO. Box 9094, Farmington
Hills, MI 483339094, http://www.concrefe.org.

3,15 eqrrrpment loads—lpads induced into the structure by-
equipment installed on mounting ‘devices cast into the strue- -
ture. .

3. 1 6 hydrastarrc loads—a]l pressures due to the welght of :
water or other liquids.,

3.1.7 lateral earth loads--thé lateral pressure due fo the

.eﬁeeuve welght of adjacent carth backfill.

3.1.8 lifting loads—the forces induced into the structure,
dunng handling st the precast plant and the construgtion site.

3.1.9 surcharge loads—the lateral pressute dve o vertical -
loads superimposed on the adjacent earth backiill,

3.L10 traffic loads—all loads superimposed on the structure
or adjacent earth backfill due to vehicles or pedestrians.

3.1.11 water and wastewater structures—solar hedling
reservoirs, septic fanks, cisterns, holding tanks, leaching tanks,
extended aeration tanks, wet wells, pumping stations, grease
traps, distribution boxes, vil-water separators, treatment plants,
manure pits, calch basins, drop inlets, #ind similar structures.

4. Significance and Use

41 This practiee ig intended to standardize the minimum
loads to be used to structurally design a precast product.

A9 The user is cautioned that he must propexly correlate the
anticipated field conditions and requirements with the design
loads. Field conditions may dictate loads greater than mini-
mum.
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5. Design Loads-

5 1 Dead Loads

5,1.1 Permanent vértical loads typncally 1nc1udc the we1ght
of the road bed, wa]kways, edrth backﬁll and aceess openmg

covers. .
©'5.1.2 Recommended unit welghts of matenals for des.lgn are
- ghown in Table. i. :

52 Il"aﬁic Loads:

5.2.1 The vehicle and pedestrian loadmgs are shown Ain
Table 2.

'5.2.2 'The arrangement and spacmg of ‘vehicle whels are
shown in Fig. 1 and Fig. 2.

5.2.3 Distribution of Wheel Loads through Earih Fills:

su:face of the stmcture the - ve}ncle whael loads will be

distributed over an area as shown in Fig, 3, The loaded area

will be;

A=WXL AD
w]iere: :
A wheel load area, 2 (m2),

wheel width, ft (m), and
wheél length, ft'(m). ‘
5.2.3.2 For below ground structures where backfill separates
the vehicle wheels and the iop surface of the structure, the
vehicle wheel loads will be disiributed as a truncated pyramid
as shown in Fig. 4.

The loaded area will be:

W
L

i

A = (W+1.75 H) X (L+1.75 H) @
where: -
A = wheel load area, i (m?),
W = wheel width, ft (m),
L = wheel length, ft (m), and
H = height of backfill between wheels and structure, ft (m).

5233 When several distribuicd wheel load areas overlap, '

the total wheel load will be umform]y distributed over a
¢omposite area defincd by the outside limits of the individual
areas. Such 2 wheel load distribution is shown in Fig. 5.

TABLE 1 Unit Weighte of Materlals
‘Material Welght, Ibfii® (mea)

Conrets {plain or relnforead) 160 (23 600)
Lightwélght Concrete (feinforced) 100 to 1530 {15 700 to 20- 400)

Cast fron 450 {70 700)
Steel 490 {77 000)
Aligninum 175 {27 500)
Earth Fil 100 to 150 (15 700 to 23'800)
Magadam 140 {22 000)
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TABLE 2 Vehicle and Pedestrlan Lond Deefgnaﬁons

] Designa](cm 5 " Laad, max - ™ Uses!:
. ‘A€I8 (HS20-44)% 16 000 ToT {71 200°N) par wheel ‘heavy traffie:
! Ad2(HS1544* - 12000 Ibf (53 490 N) per wheel-  msdlurh affio

A (H10-44) _ BOD0 Ibf (35 600 N} per wheel  light affl

AD3 300 IR {14 400 Pa) walkways

A The deslgnatlons in parenthéses ana oarrespondmg ASSHTO des:gnatiane

Wi (430}

sttt |

It {13} 14 - 301t (4.3 = 2.2}

EAEN
_@ F——"L
olifia). |

H [4.1a)
IKTERSTATE | ' 2
e
Aft
[(E]
et Load ath - I-.‘nad‘atB- . ‘:Loadaic:‘r: i
De_stgnat:gn b c N - bf (N Ibf . N
A-16 (H520-44)* 4000 17800 16000 71200 12000 §3400
A-12 (HS16-24)* 3000 13300 12000 53400 8000 35600
Ag{H1o4nA 2000 - 880D 8000 35500 - 6000 26700

ATha deslgnallons in ﬁgreniheses are corraspanding ASSHTO dasignations,

FIG. 1 Single Vehicle Tratfic Loads and Spacing

5.2.3.4 When the dimensions of the distributed load area or
the composite distributed load area exceed the top surface area
of the structure, only that portion of the distributed load within
the top surface area will be considered in the design.

5.2.4 The effects of impact will increase the live wheel loads
designated as A-16, A-12, and A-8 as shown in Table 3.
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* TABLE 3 Whesl Lqéd Increases for Impact

MfSHTO'k‘ INTERSTATE

- Height of Bacifll Beiwdon Wheal end Stuclure ™ . Increase |
" Oto 12in. (010305 mm) NS 0%
13024 in. (33010610 mm) - - . 20%
251035 in. (BEEYmm) . 0%
© . 86in. (815 mm}orgredter . ° 0%
Py . = hydrostatic pressure, Ibf/f®. (Pa),” :
Wy = unit weight of water, Ibffit® (N/m %), and
. . ! Hy ° = distance from the ground water surface to the point
FIG. 2 Multlple Vehicle Spacing . " on the structurc under consideration, ft (m).
T . o -+ . 5.3.2 The liquid pressure-acting on any point on the inside
L L . surface of the structure’is; ' R '
" poin (254w} | 20in (Godws) : R C - p=wyxH, ¢ @
§§:7/ : 3 “where: ' A
BE 8 P, = liquid pressure, o/t (Pa),
s gl W, = unit weight of the liquid, b (Vi %), and
SINGLE WHEEL "DUAL  WHEEL - ©  Hy = distance from the liquid surface to the point on the

FIG. 3 Whieel Load Aréa ' e : * ‘structyrs under consideration, ft (m).
' " 5.4 Lateral Earth Loads: . ‘

5.4.1 Thie lateral edrth pressure on the walls of a buried
_structure for the portion of the walls abiove the ground water
surface will be: - , .

Po= KXW XHy - (5)

_ where:
Py = lateral earth pressure, Ibffi® (Pa),
K = coefficient of lateral earth pressure,
Wg = uit wéight of the earth backfill, Ibffft® (N/m?), dnd
Hy = distance from the surface of the carth backfill {o the

point on the structure walls under consideration, ft
(m). : - \

5.4.2 The lateral earth pressure on the walls of a baried
structure for the portion of the walls below the ground water
surface will be:

P5_=[K-x:W,_,x({{E—H‘,,)]Jr_[kx(wﬁ— W) XH,] (6)

wheie
P = lateral earth pressure, Ibf/fi2 (Pa),
K = lateral earth pressure coefficient,
Wg = unit weight of the earth backfill, Ibffft* (N/m’),
Hp = distance from the surface of the earth backiill to the
point on the structure un%eg' consiglération, ft (m),
. . . . Wy = unit wéight of water, Ibf/ft’ (N/m°), and
Fid.5 Composite Distributed Lodd Area Hy = the distance from the surface of the gronnd water

table to the point on the structure under
consideration, £t (m).

5.4.3 Luboratory and field testing has shown that the vilue

5.3 Hydrostatic Loads: . ; : & an the wialding

- . L . of the lateral earth pressure coefficient depends on the yielding

ug.&l ’gl;; water I:ress_Ufe acting on any point on the outside of the wall of the structure relative to the eaith backfill, Walls
suriace of the structure 1s: of sectional precast concrete structures can yield by rotating,
Pu=W, XH, (3)  iranslating, or deflecting. Walls of monolithic precast concrete
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strucrures can yield by deﬂectmg The lateral earth pressure on "t

a structire where the walls ¢an yield sufficicntly will -be

- considered as the active pressure. The value of the lateral earth
préssure cocfficicni for this condition can be estimated by- :

Ranlune s equation of: :
N -—[I-—slntp]l[1+smq:] M
where S :

Ky active earth pressure- coefficient, and

¢ = internal friction angle of the' earth backﬁﬂ degrces

The value of K, § sha]l be as computed or 0.30; whlchever is
greater.

55 Surcharge Loads:

55.1 When teaffic can come wnhm a horizontal distance
from the structure equal to one half of the height of the
structure, a lateral surcharge pressure will be applied to the
wall of the structure. Lateral surcharge pressures for the

designated vehicle wheel loads are shown in Table 4. -

" '5.5,2 Lateral surcharge Joads from iraffic wili'be considered
negllg1ble below a vertical dlstance 8 ﬂ (24 m) below the
wheel, ‘ : ‘

5.6 Lgftmg Loads:
5.6.1. “The lifting load mduced into the su'ucture w111 be not

' over not more than three hftmg pomts '

57 C_umul_atwe Loadings:

5.7.1.The cumulative vertical loading possible on the top or
base of .4 structure are shown schemaucally in Fig. 6 and Fig.
7, respectively.

5.7.2 The cumulative honzontal loadings possible on the
wa]_ls of a struciure are shown' ‘schematically in Fig. 8.

6. Loading Combinations for Above Ground Structures

6.1 The design load for the top of the structure will consider
the cumiulative effects of dead loads, snow loads, and ‘gither a
pedestrian live load if applicable, or a ‘nominat live load of 20
Ibf/f2 (958 Pa). Local area building codes will be used for
SIOW loads

6.2 The design load for the walls of the structire will
consider both of two individnal load casés.

6.2.1 Load Case A— Load Case A will consider a structure
full condition and will: include only the inteinal hydrostatic
loads.

6.2.2 Load Case B— Load Case B will consider a structure
empty condition and will include either the effects of wind load
or horizontal vehicle impact if applicable. Local area building
cades or a nominal external pressure of 30 1Bf/2 (1436 Pa)
will be used for wind loads.

TABLE 4 Lateral Surcharge Pressures

" Deslgnation Lateral Surcharge Pressure
A-16 (HS20-44)" B0 Ibift? (3830 Pa) per wheel
A-12 (HS15-44)% 60 {bfi (2873 Pa) per wheel
A8 (H10-44)7 40 b2 (1915.Pa) per wheel

A The designations In pareniheses are corresponding ASSHTO deslgnations.
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©  Fi@.7 Cumulative Verticai Base Loads

63 The des;gn load for the base of the structure will

“consider the apphcable individual load case.

6. 31 Load Cise A— Load Case A is an empty structure
restmg on the ground and will consist of a bearing load -
umformly distrbuted over the base.

6.3.2 Load Case B=— Loud Case B is a full structure raised
above the grownd and will include the cumulative effects of
dead loads and intemal hydrostatic loads, .

7. Loading Coubinations for Below Ground Structure
7.1 "The.design lead for the top of the structure will consider

 the cumulative effects of dead loads, snow loads, and traffic

4

loads. Local area building codes will be used for. snow loads.

7.2 The design load for the walls of the structure will
consider both of two independent load cases.

7.2.1 Load Case A— Load Case A is a structure full
condition and will include the cnmulative effects of maximum
interwal hydrostatlc loads, minimum external hydrostatic loads,
and minimum lateral earth pressure loads. .

7.9.2 Load Case B— Load Case B is a stricture empty
condition and will include the cumulative effects of maximum
external hydrostatic loads, maximum lateral earth pressures,
and lateral surcharge loads.

7.3 The design load for the base of the stracturs will
consider the cumulative effects of the bearing load and the
external hydrostatic load.

8. Special Loading Considerations

8.1 The structurs]l design loading for unique applications
will also consider thrust, vibration, and ice loads applicable.

8.2 The structural dasigl;_ for below ground stiuctures will
also consider buoyancy effects, if applicable, and proportion

‘the structuze to assure-an adeguate fotation safety factor.

8.3 The structural design loading will also consider the
stresses due to the effects of concrete shrinkage and thermal
movement. The reinforcing steel provided in ateas of the
structure subject to sich stresses will equal or exceed the
minimum sroounts requived by the referenced reinforced con-
crete design standards in Section 4.
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FIG.-8 C|.1murative Horlzonta! Wall Loads -

8.4 Lifting inserts which are embedded or otherwise at-
tached to theé structure will be designed for four times the
mdximim load transmitted to the inserts. ‘
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