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APPEAL INFORMATION SHEET

Appeal item 1

Code Section

Requires

Code Modification or

Alternate Requested

Proposed Design

701.2 and 1101.4

Section 701.2 and Section 1101.4 of the Plumbing Code prescribe materials approved for building
sanitary drainage piping and building storm drainage piping, respectively. Ductile iron pipe is not
included in Section 701.2 or Section 1101.4 as an approved material.

To allow for the use of ductile iron pipe for primary sanitary drainage and storm drainage
conveyance piping in deep trenches under the new terminal building expansion at Portland

International Airport.

OVERVIEW

The PDX Terminal Core Expansion project will expand the existing terminal building to the west
approximately 150 feet. Sanitary drainage and storm drainage collection mainlines existing within
the footprint of the building expansion will be replaced with new collection mainlines beyond the
expansion. New conveyance piping laterals for sanitary drainage and storm drainage will be
installed in deep trenches under the building footprint to connect to the new collection mainlines.
The new conveyance laterals will serve sanitary and storm discharge lines from the existing
building, maintaining services of the existing building, and will also serve sanitary and storm
plumbing connections from the building expansion. Depth of the conveyance laterals below the
new building floor will range from approximately 7 feet to approximately 18 feet. (See EXHIBIT A:
APPROVED PERMIT SUBMITTAL and EXHIBIT B: CIVIL AND PLUMBING LAYOUT)

PROPOSED DESIGN
The proposed design is to install ductile iron pipe for the deep sanitary drainage and storm

drainage conveyance laterals as shown in EXHIBIT B, rather than cast iron pipe or plastic pipe as
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Reason for alternative

typically prescribed by the Code. The proposed ductile iron pipe is pressure-rated pipe, push-on
joint with elastomeric gasket conforming to AWWA C111, cement-lined and asphalt-coated.
Ductile iron piping for the conveyance laterals will be more resilient than cast iron piping, and

better able to resist loads imparted by building construction activities, considering the following:

Ductile iron pipe is stronger than cast iron pipe

Ductile iron pipe connections are stronger than couplings used for cast iron pipe

Additionally, a ductile iron pipe run has fewer connections than a cast iron pipe run of the same
length. Ductile iron pipe is furnished in 20-foot lengths while cast iron pipe is in 10-foot lengths,
resulting in nominally half as many connections for ductile iron pipe. Given the length of the
conveyance laterals, a fewer number of connections will contribute to the resiliency of the piping. A
piping run with fewer and stronger connections will be better able to resist localized ground

settlement that could result from vibratory pile driving and heavy equipment loads.

The reason for the proposed alternative to install ductile iron pipe for the deep sanitary drainage
and storm drainage conveyance laterals rather than cast iron pipe is to ensure the best possible
integrity of the deep below-ground piping systems throughout the course of the building

construction. The proposed alternative is based on the following considerations:

The deep conveyance laterals must be installed prior to the start of other construction for the
building, to be out of the way of building foundations.

Ground-level and below-grade construction for the building will entail deep earthwork, foundation
construction, and use of heavy equipment around and over the conveyance laterals. Building
construction activities of note include:

a. Transport of heavy building elements through the work area by self-propelled mobile transport
vehicles (EXHIBIT C). Transport ground loading will be approximately 1,900 pounds per square
foot.

b. Installation of deep building piles (EXHIBIT D). Piles will be installed by vibratory method, and
will be driven to depths of approximately 150 feet below ground surface. Vibrations will be
transmitted to surrounding soil.

c. For the pile driving, two cranes will be employed, each weighing approximately 367,000 pounds
with a ground loading of approximately 2,500 pounds per square foot.

d. Construction of pile caps, grade beams, and columns (EXHIBIT B). The crane for this work has
a weight of approximately 1,00,000 pounds, and a ground loading of approximately 5,000 pounds

per square foot.

The construction activities, which will have a multi-year duration, will impart loads on the installed
conveyance laterals.

The conveyance laterals extend across the full width of the construction area, with lengths of 150
feet or more, resulting in considerable exposure to construction activities.

As noted in the Proposed Design statement, ductile iron piping for the conveyance laterals will be
more resilient than cast iron piping, and better able to resist loads imparted by building
construction activities.

Ductile iron pipe is proposed to be used in the sanitary and storm drainage systems only for the
conveyance laterals. Connections for sanitary and storm drainage plumbing from the building
above will be made using standard ductile iron wye and 45 degree (1/8th) bends, installed as
illustrated in EXHIBIT E for a typical connection. The configuration of the ductile iron wye and
1/8th bend is equivalent to the standard cast iron combination wye and 1/8th bend fitting specified
in ASTM A74, Standard Specification for Cast Iron Soil Pipe and Fitting, for building drainage pipe
connections. EXHIBIT E includes Table 14 excerpted from ASTM A74 specifying dimensions for
the cast iron combination fitting. EXHIBIT E also includes dimensional information for ductile iron
fittings for comparison. As shown in this information, the radius of the bend in the ductile iron 1/8th
bend fitting is larger than the specified radius of the cast iron combination fitting for the same
nominal pipe size. Accordingly, the hydraulic performance of the ductile iron wye and bend will be
equivalent to the performance of the cast iron combination fitting.

All piping above the ductile iron wye and 1/8th bend, and reducers as needed, will be cast iron as
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illustrated in EXHIBIT E. Connections of the cast iron piping to the ductile iron piping will be made
using couplings manufactured specifically for joining ductile iron and cast iron piping. Couplings
will conform to ASTM C1173, Standard Specification for Flexible Transition Couplings for
Underground Piping Systems. EXHIBIT F provides product information for two couplings that could
potentially be used, as well as product information for the proposed ductile iron pipe.

Ductile iron pipe will also be used for a discharge force main from a new sanitary sewer pump
station that will be installed in the project, and for mainline piping that will pass under the building.

This ductile iron piping will match existing piping serving the same purposes.

It is noted that the new pile-supported building will be constructed with a structured ground floor

slab, and thus building loads will not be imparted on the ground directly below the building.

PROPOSAL

To construct sanitary and storm drainage conveyance laterals below the future terminal expansion
building of ductile iron pipe, with standard ductile iron drainage fittings to connect to cast iron
plumbing systems from the building above. Ductile iron pipe will be pressure-rated push-on joint
pipe, cement-lined and asphalt-coated. The proposed design to use ductile iron pipe for
conveyance laterals will provide the best possible functionality and durability under construction
activities necessary to build the terminal expansion, benefitting both near-term and long-term

serviceability of the sanitary and storm drainage systems.

The drainage systems constructed as proposed will provide service equivalent to standard Code

requirements.

Attachments to this appeal include Exhibits A thru F.

APPEAL DECISION

Use of non-approved ductile iron pipe for primary sanitary drainage and storm drainage conveyance
piping: Granted as proposed.

The Administrative Appeal Board finds that the information submitted by the appellant demonstrates that the
approved modifications or alternate methods are consistent with the intent of the code; do not lessen health,
safety, accessibility, life, fire safety or structural requirements; and that special conditions unique to this project
make strict application of those code sections impractical.

Pursuant to City Code Chapter 24.10, you may appeal this decision to the Plumbing Code Board of Appeal within
90 calendar days of the date this decision is published. For information on the appeals process, go to
www.portlandoregon.gov/bds/appealsinfo, call (503) 823-7300 or come in to the Development Services Center.
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BUILDING FLOOR:

CAST IRON PLUMBING \
PIPING FROM BUILDING

DRAINAGE SYSTEM

IAPMO LISTED UNIVERSAL
COUPLING FOR CAST IRON TO

DUCTILE IRON PIPE PER ASTM
C1173

DUCTILE IRON REDUCER FITTING
(WHERE NECESSARY)

DUCTILE IRON 1/8TH BEND

DUCTILE IRON PIP!

=

DUCTILE IRON WYE FITTIN

EXHIBIT E - TYPICAL PIPE CONNECTION DETAIL

__/DUCITLE IRON SPOOL PIECE

UCTILE IRON PIPE

DUCTILE IRON WYE AND 1/8TH BEND FITTINGS IN DUCTILE IRON CONVEYANCE LATERAL

EXHIBIT E - Pipe Connection Detail.pdf
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EXHIBIT E - TABLE 14 FROM ASTM A74

EXHIBIT E - Pipe Connection Detail.pdf



45° BENDS (1/8TH)
AWWA C110

e Pressure

in) Reting

(psi)

4 350

5 350

g 350

10 350

12 350

14 350

16 350

EXHIBIT E - DUCTILE IRON 1/8TH BEND FITTINGS

MJ and MJ MJ and PE

Dimensions in Inches

T A S R
0.52 40 120 481
0.55 50 13.0 7.25
0.60 55 135 244
0.68 6.5 145 10.88
075 75 155 13.25
0.66 75 155 12.06
070 80 16.0 13.25

Weight in Pounds

MJ & MJ MJ & PE
50 45

75 70

10 105

155 155

215 215

270 255
340 320

EXHIBIT E - Pipe Connection Detail.pdf



EXHIBIT E - DUCTILE IRON WYE FITTINGS

EXHIBIT E - Pipe Connection Detail.pdf



) DUCTILE IRON PIPE

AMERICAN Fastite® Joint Pipe
For Water, Sewage or Other Liquids

AMERICAN Fastite Joint Pipe in sizes 4" -
641 for water, sewage or other liquids has the
proven long-life and high-strength qualities
inherent in pipe produced centrifugally in
accordance with AWWA C151. In addition,
this significant AMERICAN development, a
dependable, single gasket, push-on type joint
meeting the requirements of AWWA C111,
affords the customer lower joint cost and
time-saving advantages in installation. It pro-
vides exceptional strength and flexibility and
has been widely accepted by engineers, con-
tractors and utility officials since the 1950s. For
added flexibility during construction, and for
possible elimination of bends, a liberal 5°
allowable deflection is standard in all sizes
through 30", offering 21" offset in a 20’
length of pipe. Liberal deflection can also be
provided in larger diameter pipe with standard
and Special Fastite Deflection Bells.

The patented AMERICAN Fastite Joint
embodies many advanced design features and
is rated for a water working pressure of 350 psi.
For specific conditions, ductile iron piping with
this joint has been approved for much higher
pressure conditions. The socket, which is scien-
tifically designed with two gasket recesses and a
dividing buttress, is manufactured to close toler-
ances so that the gasket is self-centered, securely
confined, and firmly compressed for a perma-
nent, tight, trouble-free joint. The Fastite joint
seal, bubble-tight under vacuum and external
pressure, becomes even tighter with the appli-
cation of internal pressure due to a specially
designed wedging surface in the socket.

Fastite Joint Assembly

The bell opening is slightly tapered to
provide easy entry of the pipe end; the flared
socket design permits liberal joint deflection.

The plain end of the pipe is tapered or rounded
to facilitate entry into the bell and self-centering
in the gasket. On pipe cut in the field, the
plain end can be easily beveled and smoothed
by the use of a portable grinding wheel or
other suitable apparatus. Methods of cutting
ductile iron pipe are described in Section 3.

A stripe is painted on the plain end of
AMERICAN Fastite Joint Pipe to provide a
visual means of checking the joint alignment
and to assure proper insertion. See page 2-10
for detailed assembly instructions.

Fastite Gasket

The Fastite Joint sealing component—a
molded synthetic rubber ring gasket of two
hardnesses, shaped to fit the configuration of
the gasket socket—is manufactured per all
requirements of ANSI/AWWA C111/A21.11
and under AMERICAN's own rigid specifica-
tions, assuring closely controlled dimensional
and hardness properties. The smaller end of
the gasket is of harder rubber, approximately
85 durometer hardness, which provides a
strong shoulder for self-centering on the gas-
ket buttress, a permanent seal against cold
flow, and protection from deterioration. The
larger end of the gasket is of softer rubber,
approximately 65 durometer hardness, provid-
ing ease of assembly and positive sealing. The
design assures effective sealing at low or high
pressures and in straight or deflected joint
alignment. It also eliminates any concerns of
infiltration or root intrusion, and assures posi-
tive sealing against negative pressure, thus
preventing gasket “pullout” should a vacuum
be created in the line.

A taper on the inside of the gasket allows
the entering pipe to locate and center on the
hard section and reduces friction loads during

2-6

EXHIBIT F - PRODUCT DATA
DUCTILE IRON PIPE




DUCTILE IRON PIPE )

subsequent assembly. The snug fit and the
hard section of the gasket, in conjunction with
the design of the buttress, act to restrain the
gasket against dislodgment during assembly.
Additional internal pressure results in increased
tightness of the seal when pipe is either in
straight alignment or deflected.

Gaskets made of SBR (Styrene Butadiene
Rubber) are standard. For information on gas-
kets made of special types of rubber, for
applications involving air or liquid tempera-
tures in excess of 150°F, or for chemical,
hydrocarbon or other special service applica-
tions, and for installations in contaminated
soils where permeation through gaskets might
be a concern, consult AMERICAN for recom-
mendations. See Table 2-1.

Fastite Lubricant

AMERICAN Fastite Joint Lubricant is a
non-toxic water soluble material imparting nei-
ther taste nor odor to the conveyed water and is
ANSI/NSF 61 approved. The lubricant is suitable
for use in hot or cold weather and will adhere to
wet or dry pipe. AMERICAN Fastite Joint Pipe

can be assembled when submerged, though for
such installation, special AMERICAN underwater
joint lubricant is recommended. See Table No.
2-5 for appropriate lubricant quantities.

Fastite Joint Materials

Standard joint materials include Fastite
plain rubber gaskets and a sufficient supply of
Fastite joint lubricant. Fastite pipes are most
often readily joined with available excavating
equipment; however, assembly tools can be
supplied by AMERICAN on a loan basis with a
nominal deposit which is refundable upon
return of tools in good condition.

Fittings

AMERICAN Fastite or Flex-Ring fittings and
AMERICAN Mechanical Joint Fittings are used
with Fastite Joint pipe. See Sections 4 and 5.

Coating and Lining

AMERICAN Fastite Joint Pipe can be fur-
nished asphaltic coated, cement lined, or with
special coating or lining where required. See
Section 11.

Fastite Gaskets

Table No. 2-1
Common Name Maximum Service
H ek
or Trade Name* Chemical Name Temperature i Common Uses
Water & Sewer Air
Plain Rubber Styrene Butadiene 150°F 150°F Fresh Water, Salt Water,
Copolymer(SBR) Sanitary Sewage

Plain Rubber Styrene Butadiene 150°F 150°F Electrical continuity for thawing

(conductive) Copolymer(SBR) of Service Water and Sewage

EPDM Ethylene Propylene 212°F 200°F Water, Sewage, Ketones,

Diene Monomer Dilute Acids and Alkalies,

Vegetable Oil, Alcohols, Air

Neoprene Polychloroprene(CR) 200°F 180°F Fresh Water, Sewage

Nitrile Acrylonitrile 150°F 150°F Non-Aromatic Hydrocarbons,

Buna-N Butadiene(NBR) Petroleum Qil, Hydraulic Fluids,
Fuel Oll, Fats, Oil, Greaset

Fluoroelastomer FKM 212°F 300°F Aromatic Hydrocarbons, Gasoline,

Fluorel Refined Petroleum Products, most

Viton®*** Chemicals and Solvents, High Temp.,
Air (Least permeable of all available
Fastite gasket rubbers)

*AMERICAN reserves the right to furnish any Trade or Brand rubber for the chemical formulation specified.
**Temperature is in reference to conveyed fluid. Lubricating oil in air can adversely affect SBR and EPDM performance.
SBR, Nitrile and Neoprene are not recommended for hot air exposure in wastewater treatment systems.

**V/iton® is a registered trademark of DuPont Dow Elastomers.

Refer to Section 11 for temperature and service capabilities of pipe linings.

Refer higher temperatures or other special requirements to AMERICAN for recommendations regarding suitable gasket material.
1This gasket rubber is chemically resistant in the non-potable water uses shown but is not as resistant to permeation in potable
water applications as FKM.

All Fastite gaskets made from the materials in the above table are suitable for use with water containing normal concentrations of
chloramine. Where increased resistance to chloramine is desired, neoprene or fluoroelastomer materials should be considered.

2-7
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) DUCTILE IRON PIPE

AMERICAN Fastite® Joint

for Ductile Iron Pipe
ANSI/AWWA C111/A21.11
Standard Dimensions

7

)% v
D ‘ LAYING LENGTH
Fl A ‘
Table No. 2-2
. Dimensions in Inches
Size Nominal
in. Laying Length A D F*
ft. . .
Outside Diameter Depth of Socket Bell O.D.
4 18 4.80 3.31 6.40
6 20 6.90 3.38 8.60
8 20 9.05 3.75 11.16
10 20 11.10 3.75 13.25
12 20 13.20 3.75 15.22
14 20 15.30 5.23 17.73
16 20 17.40 5.23 19.86
18 20 19.50 5.50 22.16
20 20 21.60 5.50 24.28
24 20 25.80 5.50 28.50
30 20 32.00 6.50 34.95
36 20 38.30 6.50 41.37
42 20 44.50 7.50 48.27
48 20 50.80 8.00 54.71
54 20 57.56 8.50 61.65
60 20 61.61 8.75 65.80
64 20 65.67 9.00 70.04

*Dimensions subject to change at our option. Check AMERICAN if exact dimensions required.
See Section 3 for additional information on ductile iron pipe.
See Sections 4 and 7 for information on Fastite fittings.

EXHIBIT F - PRODUCT DATA

DUCTILE IRON PIPE



DUCTILE IRON PIPE )

AMERICAN Fastite® Joint Pipe

Allowable Joint Deflection

Table No. 2-3
Maximum Recommended Deflectiont
Nominal Standard Bell Special Deflection Bell
sllnze Il:gxlgntg Offs;(t per Y Rag;us Offs;(t per Y Ragfius
| Nominal | PHngie | cder | Nommal | Ungle™ | ouyer
4 18 19 5° 206 - - -
6 20 21 5° 230 - - -
8 20 21 5° 230 - - -
10 20 21 5° 230 - - -
12 20 21 5° 230 - - -
14 20 21 5° 230 - - -
16 20 21 5° 230 - - -
18 20 21 5° 230 - - -
20 20 21 5° 230 - - -
24 20 21 5° 230 - - -
30 20 21 5° 230 - - -
36 20 17 4° 285 21 5° 230
42 20 12 3° 380 21 5° 230
48 20 12 3° 380 17 4° 285
54 20 12 3° 380 17 4° 285
60 20 12 3° 380 17 4° 285
64 20 12 3° 380 17 4° 285

*Approximate radius of curve produced by a succession of nominal lengths of pipe fully deflected.

TSpecial Deflection Bells must be specifically ordered and will be marked with white bell face for easy identification.
For easiest assembly, the joints should be assembled with the pipe in reasonably straight alignment. After joint
assembly, the pipe may be deflected up to the maximum shqwn above. Offset distances are based on 20' lengths.

Maximum Allowable Separation
Table No. 2-4

Size S Separation ] !
in. in. I I
e D-t ‘
4 % “ | !
6 % 4 !
8 ’ t |
10 Yo !
12 1% ‘
14 1%s |
16 1% !
18 1% \
20 1% !
24 2% ‘
30 2% !
36 2% |
42 2%
48 2%
54 2% R = Radius of Curve (ft.)
60 3%
64 3% Y = Deflection Angle (degrees)
_ Nominal Laying Length
Maximum Allowable Separation, “S”, in Standard Bell pipe is Radius of Cunve = —————————
approximately equal to the median pipe diameter in inches 2 x Tangent (Y +2)

times the sine of the deflection angle. This is provided for
information only and should not be used to determine precise
joint deflection.

2-9
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Special Thickness Classes » Fastite Joint Pipe » AMERICAN — The Right Way.

Home

Products  Ductile Iron Pipe and Fittings

Fastite Joint Pipe

Unrestrained Joint Pipe

Fastite Joint Pipe

These are special thickness classes as shown in AWWA C150 and C151. AMERICAN can furnish any thickness in
between these special thicknesses if deemed desirable for major projects.

Special classes are most appropriately used for some threaded, grooved, or ball and socket pipes or for
extraordinary design conditions, and they are generally less available than standard pressure class pipe.

For pressure rating and maximum depth of cover capabilities of special thickness classes, check with AMERICAN.
These capabilities can be estimated by comparing metal thickness and capabilities of those of pressure classes, or

calculated by using the design formulas shown in AWWA C150.

Nominal Wall Thicknesses

for Special Thickness Classes
ANSI/AWWA C150/A21.50
ANSI/AWWA C151/A21.51

o Outside Special Thickness Classes — Wall Thickness (in.)’
Size (in.) Diameter
(in.) 50 51 52 53 54 55 56
4 4.80 - 0.26 | 0.29 | 0.32 | 0.35 | 0.38 | 0.41
6 6.90 0.25 | 0.28 | 0.31 | 0.34 | 0.37 | 040 | 0.43
8 9.05 0.27 | 0.30 | 0.33 | 0.36 | 0.39 | 042 | 0.45
10 11.10 0.29 | 0.32 | 0.35 | 0.38 | 0.41 | 044 | 0.47
12 13.20 0.31 | 0.34 | 0.37 | 040 | 043 | 0.46 | 0.49
14 15.30 0.33 | 0.36 | 0.39 | 042 | 045 | 0.48 | 0.51
16 17.40 0.34 | 0.37 | 040 | 043 | 046 | 049 | 0.52
18 19.50 0.35 | 0.38 | 0.41 | 0.44 | 047 | 050 | 0.53
20 21.60 0.36 | 0.39 | 0.42 | 045 | 048 | 0.51 | 0.54
24 25.80 0.38 | 041 | 044 | 047 | 0.50 | 0.53 | 0.56
30 32.00 0.39 | 043 | 047 | 051 | 0.55 | 0.59 | 0.63
36 38.30 043 | 048 | 0.53 | 0.58 | 0.63 | 0.68 | 0.73
42 44.50 0.47 | 0.53 | 0.59 | 0.65 | 0.71 | 0.77 | 0.83
48 50.80 051 | 058 | 0.65 | 0.72 | 0.79 | 0.86 | 0.93
54 57.56 0.57 | 0.65 | 0.73 | 0.81 | 0.89 | 0.97 | 1.05

EXHIBIT F - PRODUCT DATA
DUCTILE IRON PIPE
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EXHIBIT F - PIPE COUPLING OPTION

MAXADAPTOR MAXADAPTOR

ONE&DONE" ONE&DONE"
ONE coupling per nominal diameter joins:
Clay CastIron  Plastic
Ductile Iron  Asbestos Cement STO P T H E
A0 A0
C C - i
— For non-pressure,graviy flow sewer GUESSWORK
D“C“ pPp Y
SIZE PART DESCRIPTION O.D. RANGE
\Y
4o ce™® 4" MAX 4 4.13"-5.56"
c\\\e o\ O
o w ot psv® 4"+ MAX 4 Oversize 4.21" - 5.90"
ae ¥
e 5" MAX 5 5.30" - 6.50"
« . 6" MAX 6 6.27" - 7.75"
A i
qos ™ ) o 6"+ MAX 6 Oversize 6.27" - 8.10" ‘
e J\e
awy®? puc® 7" MAX 7 7.20" - 8.80"
8" MAX 8 8.40"-10.15"
e n n - n
e o™ ‘050“3 9 MAX 9 9.63"-11.13
c (,e‘“e“‘ 10" MAX 10 10.50" - 12.68"
acoes® 12" MAX 12 12.50" - 15.00"
13" MAX 13 13.00" - 15.75"
(0™ o5 16" MAX 16 16.34" - 19.10"
3 ot
$0“ (,e“‘e -
S U.S. Patent Nos. US 8,651,532 B2 & US 8,635,747 B2
e The Only Universal
e e Sewer Repair
A“‘OS ceﬁ\e““ 2
s — Coupling
Gripper Gasket LLC
e 1660 Leeson Lane | Corona, CA 92879
o™ oS (951) 479-4999 | (951) 479-4997 Fax
A \ EXHIBIFF—PRODUCT-BATA
ey st maxadaptor.com Rev. 11/20 DUCTENRONSPEOr.COM



20 ADVANTAGES ata GLANCE

No more trips to a job site with the Low inventory storage costs as only a few Increased efficiency equals labor Greatly exceeds hydrostatic testing
wrong coupling. sizes are needed to meet all applications. cost savings. requirements of ASTM (1173.

Robust design ensures the coupling won't
fall apart on the job site.
(Large-surface cylindrical contact and sealing area)
The reduction process takes place centrically,

uniformly and separately on each side of the
pipe coupling.

. . R >
@ultlple double sealing profile on each 5|dej
Stainless steel tension bands with click-lock
mechanism ensure reliable, rapid and uniform
A bedding channel on both sides of the assembly.
tension bands ensures reliable and secure
band guidance.

High impact
polyamide (nylon)

Securing cage and gasket retain a neutral position

securing cage. The design of the tension bands, and the during the diameter adjustment process, which
size of the contact surface at the securing means that puckering or deformation of the rubber
Corrosion resistant cage, ensure the force application during can be reliably avoided.

AISI 304 series the diameter adaptation is spread evenly

stainless steel onto the pipe over the entire circumference.

components. / Stepless adjustment on both sides, with permanent )

securing against significant shear loads and deflection.

No bushings are required to bridge even
substantial diameter differences within Deflection is possible on each)
the same nominal diameter. side, up to 3°.

Nominal I.D.’s match-up perfectly,
whether same or different pipe materials.

Injection molded EPDM rubber
gasket.

Intrusion is limited by a central
protruding rubber lip.

MAXADAPTOR

maxadaptor.com “ON E&ﬁ@ HFﬁIID)ILE\



Gripper Gasket LLC

1660 Leeson Lane
Corona, CA 92879

MAXADAPTOR

ONE&DONE"

MEETS:

ASTM C 1173
UPC 4224

The Only Universal Sewer Repair Coupling —
ONE SIZE FITS ALL

E=GLT

SIZES 4" THROUGH 8" SIZES 9" &

(951) 479-4999 - Fax (951) 479-4997
maxadaptor.com

MAXADAPTOR® Couplings - Submittal

Performance Sewer Repair Coupling

PROJECT
ENGINEER
CONTRACTOR
MATERIALS
Shear Band Series 304 ASTM stainless steel

Series 304 ASTM stainless steel
Series 304 ASTM stainless steel
Series 305 ASTM stainless steel
High impact polyamide (nylon)
EPDM rubber

Screw Housing
Screw Saddle
Screw
Securing Cage
Gasket

SEALING GASKET DETAILS

SECTION A-A

@A |

&10"-2 CLAMPS 12" THROUGH 16" - 4 CLAMPS
CLAMP ASSEMBLY DETAILS
‘ o D< DR mmmmmmmtmammummmmmmmmmﬂ D

Band Thickness - .0315"

U.S. Patent Nos. US 8,651,532 B2 & US 8,635,747 B2

ASTM
TEST GASKET PHYSICAL TESTS (ASTM C1173) C1173
Tensile Strength 1000 PSI minimum D412
Elongation 200% minimum D412
Durometer (Shore A) 50 minimum 75 maximum D2240
75% of original tensile strength
Heat Aging 65% of original elongation D573
All determined after oven aging at 70°C for 70 hours
No visible cracking at 2X magnification of the gasket after 24
Ozone Crackin hours exposure in 0.5 PPHM ozone concentrations at 40°C. D1149
9 Testing and inspection to be on gasket which is loop-mounted
to give approximately 20% elongation of outer surface.
Water Absorption 20% maximum by weight after 7 days at 70°F D471
Chemical Resistance No weight loss 48 hours at 74°F D543

MAXADATOR CLAMP ASSEMBLY SECURING CAGE | SEALING GASKET

REFERENCE [SIZE| A B C D A B C | A | 2B C
MAX 4 4" |16.732"| 8.465" | 9.843"| 1.929" | 5.250" | 5.900" |0.910"| 5.285" | 4.420" | 5.345"
MAX 5 5" [20.276"|10.236" | 9.843"| 1.929" | 5.250"| 5.900" |0.910"| 6.417" | 5.720" | 5.345"
MAX 6 6" |22.835"|11.614"| 9.843"| 1.929" | 6.400" | 6.200" |0.790" | 7.575" | 6.895" | 5.935"

MAX 6 Oversize | 6"+ |25.750"|11.125"|11.496" | 1.929" | 5.250"| 5.750" [0.910"| 7.941" | 7.250" | 5.750"
MAX 7 7" |26.000"|13.250" | 9.843" | 2.323" | 5.250"| 5.750" |0.910" | 8.628" | 8.500" | 6.375"
MAX 8 8" |29.528"|14.961"|11.496" | 2.323" | 8.000" | 6.750" | 0.690"|10.115"| 9.358" | 6.892"
MAX 9 9" |33.438"|19.719"|18.000" | 2.725" | 9.750" | 8.250" | 1.000"|11.230"| N/A |7.625"
MAX 10 10" [36.417" | 18.504" [11.496" | 2.323" | 8.000" | 6.750" [0.690" [12.625"|11.470" | 6.788"
MAX 12 12" |45.520"|21.654" [18.110" | 2.717" | 9.500" | 8.190" [0.910"[15.148"| N/A |7.660"
MAX 13 13" | 41.250"|21.625" [21.500" | 2.725" | 9.750" | 8.250" [1.000" [15.580"| N/A |7.625"
MAX 16 16" |55.500" | 27.563" [18.100" | 2.725" | 9.750"| 8.250" [1.000"[18.980"| N/A | 7.625"

MAXADAPTOR® Couplings are designed for the repair of most types and sizes of
gravity flow, non-pressure sewer/drainage pipes. One coupling per nominal
diameter joins clay, ductile iron, asbestos cement, cast iron and plastic. Coupling
consists of corrosion resistant AlSI 304 series stainless steel components, and a high
impact polyamide (nylon) securing cage, over an injection molded EPDM rubber
gasket. Couplings are available in sizes 4" through 16"

Leak-Proof Seal - AISI 304 series stainless steel components and high impact
polyamide (nylon) securing cage provide sufficient band load to ensure a
water-tight, leak-proof seal that is resistant to both infiltration and exfiltration.
Corrosion Resistant - AlSI 304 series stainless steel components provide highly
effective corrosion resistance in a variety of environments; such as marine
applications, poorly aerated or moist soils, contaminated ground conditions
(particularly industrial fill sites) and where the ground water contains chloride,
sulfates or bicarbonates.

Withstands Tension and Compression - EPDM rubbers permit a substantial
degree of distortion without change in basic physical resistance, unlike other
manufacturers’ thermoplastic gasket materials. Molded rubber gasket is strong,
durable and resilient to ultraviolet rays, ozone, fungus growth, natural erosive
properties of soil and normal sewer gases. More pliable and easier to install in cold
weather applications than an elastomeric PVC gasket.

Internal "Pipe Stop" - For proper pipe positioning and noise/vibration reduction.
Joint Movement Restraint - Coupling provides for superior load bearing control
between the coupling and pipe surface. The coupling’s rugged construction
provides excellent sealing properties, and the stainless steel band plus securing
cage offers excellent resistance to shear forces and helps with alignment, while
maintaining flexibility.

Pre-Set Calibration - Designed to be installed with a cordless drill to 80 in/lbs.

minimum torque to accommodate the AISI 305 series stainless steel °/;s" hex head
screw. EXHIBIT F - PRODUCT DATA

DUCTILE IRON PIPE Rev. 12/19



MAXADAPTOR

ONE&DONE"
PIPE MATERIAL 4" |1 5" | 6" | 8" | 10" | 12" | 14" | 15" | 16" | 18"

Clay
Mission Clay 5.3716.65|7.68] 9.90 | 12.43]|14.46 18.30 22.30
Building Products CIay 5.20 7.75] 9.80 | 12.40]14.40 18.25 22.25
Eastern Standard Clay 5.2316.31|7.44| 9.84 [ 11.99(14.36 18.20 21.93
GIadding/McBean Clay 5.36 7.82| 9.99 |112.47114.52 18.03 21.47
Pacific Clay 5.36 7.93] 9.93 | 12.88]15.30 18.60 22.40
Metal
No Hub Cast Iron 4.3815.3016.30] 8.38 | 10.56|12.50 15.83
Service Weight Cast Iron [4.30(5.30(6.30| 8.38 | 10.50| 12.50 15.88
Extra Heavy Cast Iron 4.5015.50(6.50| 8.62 | 10.75|12.75 15.88
Ductile Iron 4.80 6.90] 9.05(11.10]13.20|15.30 17.40119.50
Steel 4.50(5.56|6.62| 8.62 | 10.75|12.75]14.00 16.00] 18.00
Copper 41315.1316.13] 8.13 110.13
Stainless Steel 4.00(5.00(6.00( 8.00 | 10.00
Duriron® 475 6.69] 9.00 | 11.25]113.25 16.75
Plastic
Schedule 40 Plastic 4.5015.5616.62| 8.62 |10.75]|12.75114.00 16.00] 18.00
Thinwall Plastic PVC

4.21 6.27| 8.16 1 10.20|12.24
(ASTM 3033) - SDR 26
Thinwall Plastic PVC

4.21 6.27] 8.40 | 10.50]12.50 15.30 18.70
(ASTM 3034) - SDR 35
Thinwall Plastic ABS

4.2115.30]16.27] 8.40 | 10.50]12.50
(ASTM 2751)
Miscellaneous
Armco Truss 9.40 | 11.80(14.10
Bituminous Fiber/ Min. | Min. | Min.] Min. | Min. | Min.
Orangeberg 4.6415.82]16.92] 9.14 | 11.24113.44
Asbestos Cement

4.81(5.9016.92| 9.02 | 11.12|13.22115.30|16.34]| 17.38
Class 1500 - Transite
Concrete Min.| Min. | Min.] Min. | Min. | Min. Min. Min.

5.50(6.50|7.50(10.00]12.45]14.50 19.60 22.50

U.S. Patent Nos. US 8,651,532 B2 & US 8,635,747 B2
Gripper Gasket LLC

1660 Leeson Lane | Corona, CA 92879
(951) 479-4999 | (951) 479-4997 Fax

maxadaptor.com EXHIBIT F - PRODUCT DATA  Rev.11/19
DUCTILE IRON PIPE



FOR UNDERGROUND, NON-PRESSURE, GWH{E@WA&FL_IC&T‘%O&L&UPLING OPTION

MISSION STANDARD
"(Calder Style" Sewer Couplings & Bushings

MISSION STANDARD

"Calder Style" Sewer Couplings & Bushings

(0404616)

(Bushing)
(0404624)

Q 3"to 12"

RECOMMENDED TOOLS
SEEKONK Pre-Set Torque Wrench: 60 in/Ibs; %" hex head

Flexible sewer couplings designed to join Clay,
Plastic or Cast Iron to any other pipe materials.

B:

Utilized primarily in the Western United States. |

COMPONENTS | SIZE-ON-SIZE TRANSITION

Clamps: Surgical Grade 316 Stainless Steel, Nut & Bolt (2) i

or 300 Series Stainless Steel, Worm Drive (2)

Shield: 300 Series Stainless Steel with 300 Series ] e

Stainless Steel, Worm Drive Clamps (2)

Gasket: Molded, One-Piece Elastomeric Sealing Gasket

FOR Asbestos Cement (AC) Cast Iron (CI) (lay (CL) Concrete (CONC) Ductile Iron (DI) Schedule 40 Plastic (PL)
Thinwall Plastic (TWP) Steel (ST) Extra Heavy Cast Iron (XHCI) Cast Iron Transition (CIT) Iron Pipe Size (IPS)
RSy _oSRESILIENT

LEAKPROOF XN . progucts -~ Synthetic rubbers permit
Increased band tension are easy to install and reuse. -

.....

considerable distortion withstanding
tension and compression.

secures pipe ends, for a
watertight, root-proof

.....

More pliable, easier to install in

seal, impervious to \“\\ L cold weather applications than
infiltration and exfiltration. Ny - elastomeric PVC gaskets.
) l\l\\.
RIGID %
Thick, stainless steel shield
controls load bearing between 0 SECURE N
coupling and pipe surface, e Sealing “0”Rings
opposing shear forces while P e under eac'h clamp
maintaining pipe alignment. "~ e prevent pipe end
~ —— slippage for a
i . reinforced joint seal.
ADAPTABLE &
Independent clamp S~

tightening adapts
to different outside

pipe diameters.
(0403444)

ANTICORROSIVE &

Stainless steel components resist corrosion in marine
applications, poorly aerated/moist soils, contaminated
grounds conditions, (e.g. industrial fill sites) and chloride,
sulfates or bicarbonates in ground water.

“oDURABLE

Extra thick rubber gasket
resists ultraviolet rays, ozone,
fungus growth, natural soil
erosive properties, and normal
sewer gases. Can be used with
or without bushings.

SPECIFICATIONS

Natural and synthetic rubbers conform to

300 Series Stainless Steel conforms to

ASTM (425 and ASTM (1173 ASTM A240/A240M

IAPMO FILE 4224 & 0317
listed

ORDER | [JTOLL FREE 800-854-9991 | ¥ FAX TOLL FREE 800-637-4601 | missionrubber.com

EXHIBIT F - PRODUCT DATA
DUCTILE IRON PIPE
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