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Todays Objectives

For attendees to have better understanding of:
* What ASTM Standards are and are not.

* A review of the respective buried precast product joint
standards.

* Describe the precast manufacturers responsibilities regarding
joint fabrication and testing.

* Summarize best practices when manufacturing and testing
precast product joints.

» Suggestion of how to comply with the respective product joint
standards.

PRECAST \
/ SHOW

NPCA



The Precast Show

Lecture VS. Discussion

One way dialog Two-way dialog
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What ASTM Standards Are and Are Not

« Standard — guide (ASTM, AASHTO)

Consensus Based Process

gl
INTERNATIONAL
Standards Worldwide

New Saness Hem

Talk to me later about the minimal costs and great benefits to join ASTM.
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What ASTM Standards Are and Are Not

« Standard — guide (ASTM, AASHTO).

* Specification — specific instructions and
requirements often referencing standards.

- Contract — legal binding agreement between two
parties to adhere to the items described in the
specification.

* Code — laws that set minimum requirements for
building construction.
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The “Guide” has become a legally
binding “Contract”.

* If you reference compliance
to an ASTM product or testing
standard via quote, letter,
purchase order or product
stamp, you have made an

- implicant contract or
agreement that your product
will be in full compliance,
unless specific provisions
have been included in writing
of exceptions being made.
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Let’s dig into the dope on buried Joints

Product Standards

» Septic Tanks — C1227, Gravity Grease
Interceptors — C1613, Utility Structures

— C858, Water & Wastewater
Structures — C913

» Non-reinforced Pipe — C14, Reinforced
Pipe — C13, Circular Manholes —
C478,

» Box Culverts C1577

Joint Standards

« Joints for Concrete Pipe & Manholes
Using Rubber Gaskets — C443, Joints
for Pipe, Manholes, Box Sections
Using Preformed Flexible Sealents —
C990, Joints for Box Using Rubber
Gaskets — C1677, External Joint Wrap-
c877
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Note: This Presentation is a Rule Breaker.

Rule Breaker

Minutia

Rule
Breaker

L. Words! .
k S

Minutia

(mi-nu-sh-a)

(n) The small, precise, or
trivial details of something.

Minutia art
by Marina
Medhat
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The Precast Show

Note: This Presentation is a Rule Breaker.

In the minutia, you will find
richness, texture and truth.

Scott Pelle}:’-

1st What is the joint performance
expectation?

» Watertight
Leak Resistant
« Silt Tight

* Soil Tight
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1t What is the joint performance
expectation? (AASHTO R82)

* Watertight-an “absolute term, i.e. ZERO leakage.
*Leak Resistant-a defined leakage rate.

* Silt Tight-resist infiltration of #200 sieve particles.
* Soil Tight-resist soil & gravel migration into joint.

2"d Is this for plant “proof of design, quality
control, or installed project performance”?
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Septic Tanks —
C1227-23

BEST PRACTICES
MANUAL

—— s
ON-SITE WASTEWATER SYSTEMS

neca

14
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1. Scope

1.1 Covers performance requirements for precast concrete
septic tanks.

3. Terminology

3.2.22 sealed joint, n—joint that prevents liquid moving from
one side of a precast concrete wall to the opposite side.

8. Quality Control and Sampling

8.1 Precaster certifying to: (/) water tightness, (2) physical
dimensions, and (3) strength of structure.

8.2 Precaster may be required to select at random 1 of every
20 septic tanks to determine compliance with the provisions
of this specification of ordered by purchaser.

9. Performance Test Methods

9.2 Test for leakage by vacuum or water.

9.2.1.4 The tank must hold the required pressure (4 in Hg) for
5 min. if not then the tank can be repaired per the
manufacturer’s recommendations and retested.

9.2.2 Water-Pressure Testing—Fill the tank with water, and let

stand for 24 h. Add more water and start the test. The tank is
approved if water level is held for 1 h.

PRECAST \
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1. Scope
1.1 Covers performance requirements for precast concrete
Septi C nks — septic tanks
3. Terminology
ClZZ@ 3.2.22 sealed joint, n—joint that prevents liquid moving from
one side of a precast concrete wall to the opposite side.
BEST PRACTICES 8. Quality Control and Sampling
MANUAL 8.1 Precaster certifying to: (/) water tightness, (2) physical

dimensions, and (3) strength of structure

8.2 Precaster may be required to select at random 1 of every
20 septic tanks to determine compliance with the provisions
of this specification of ordered by purchaser.

9. Performance Test Methods

9.2 Test for leakage by vacuum or water.

9.2.1.4 The tank must hold the required pressure (4 in Hg) for
5 min. if not then the tank can be repaired per the
manufacturer’s recommendations and retested.

-SITE ‘ : 9.2.2 Water-Pressure Testing—Fill the tank with water, and let
ON-SITE WASTENATER %STEMS stand for 24 h. Add more wgter and start the test. The tank is
neca approved if water level is held for 1 h.
/ SHOW \
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1. Scope
G rease | nterce p tors— 1.1 Covers performance requirements for precast concrete septic
C1613-22 ks

3. Terminology

3.2.10 sealed joint, n—joint that prevents liquid moving from one
%’;ﬁmﬁgﬁ R'leﬁ ?:OR side of a precast concrete wall to the opposite side.
PRECAST CONCRETE 8. Quality Control and Sampling
GREASE INTERCEPTORS 8.1 Precaster certifying to: (/) water tightness, (2) physical
dimensions, and (3) strength of structure.
9. Watertightness Test Methods
9.1 Watertightness testing shall use either vacuum testing or
hydrostatic testing. [same criteria as C1227-23).
9.1.1 ...If the tank fails the test, it shall be repaired and retested.
9.1.2 ... If water is dripping in a steady stream, the tank shall be
repaired and retested.

National Precast Concrete Association
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1. Scope

1.1 Describes the recommended design requirements and
Water & Wastewater— manufacturing practices for precast C%I;crectlte water and
C913-23 wastewater structures with the exception of ............... pipe,

box culvert, utility str., septic tanks, grease interceptors,

manholes,.......

AP APt oo 3. Ordering Information
3.1 Structures to designed in accordance with Section 5 of this
specification and found to meet the requirements when tested
and inspected as specified in the standard shall be
acceptable....... unless the purchaser has described another
method.
5. Design Requirements
5.7 Joints—Where required, sealed joints in sectional precast
concrete structures shall be of such a design to prevent
unacceptable leakage when used with a sealant (Note 3)
approved by the purchaser and acceptable to the manufacturer.
The criteria for unacceptable leakage will be determined by the
purchaser’s specifications. Where potable water is involved,
caution advises selecting a sealant that will not contaminate the
water for its intended purposes.
Note 3—Refer to Specification C990 or Federal Specification
SS-S-210A for guidance.
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PReEcAST CONCRETE
STORMWATER IVIANAGEMENT
STRUCTURES

1. Scope

HH 1.1 Describes the recommended design criteria and
Uti l Ity Structures manufacturing practices for monolithic or sectional precast

C 9 1 3 -2 3 concrete utility structures.

7. Design Requirements

Beor e 7.7 Joints—Joints in sectional precast concrete structure shall be
! designed to be self-aligning when assembling sections of the
PRECAST CONCRETE structure

UTiLITY STRUCTURE

MANUFACTURING
T

7.7.1 The manufacturer shall provide the same joint design on all
units of identical size and type to ensure interchangeability.
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Watertight!!!!

o W

Slab Joint Lap Joint Shiplap loint

Three areas of focus:

1. Joints, 2. Risers, 3—Pipe-Connections

_ﬁ’n'-./“ W""'

>
:

Tongue &
Groowe loint
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Joints Using Preformed
Flexible Joint Sealant—
C990-09 (2019)

1. Scope

1.1 This specification covers joints for precast concrete pipe and
box, and other sections using preformed flexible joint sealants
for use in storm sewers and culverts which are not intended to
operate under internal pressure or are not subject to infiltration or
exfiltration limits. Joint material used in horizontal applications
is intended to prevent the flow of solids through the joint.

1.2 For precast concrete manhole sections and other vertical
structures, which are subject to internal or external pressure,
infiltration or exfiltration limits are not prohibited from being
specified. Joints in vertical structures covered by this
specification are intended mainly to prevent the flow of solids or
fluids through the joint.

7. Design of Joints

7.1.5 The annular space of the joint shall be equal or less than 12
in. or the maximum specified by the sealant manufacturer,
whichever is the lesser.

PRECAST
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1. Scope
1.1 This specification covers joints for precast concrete pipe and

Joints Usin g Pr efO rm ed box, and other sections using preformed flexible joint sealants
Fl exi b | eJo i nt Se a| ant—  foruse in storm sewers and culverts which are not intended to

operate under internal pressure or are not subject to infiltration or
C990-09 (2 01 9) exfiltration limits. Joint material used in horizontal applications
is intended to prevent the flow of solids through the joint.
1.2 For precast concrete manhole sections and other vertical
structures, which are subject to internal or external pressure,
infiltration or exfiltration limits are not prohibited from being
specified. Joints in vertical structures covered by this
specification are intended mainly to prevent the flow of solids or
fluids through the joint.
7. Design of Joints
7.1.5 The annular space of the joint shall be equal or less than 12
in. or the maximum specified by the sealant manufacturer,
whichever is the lesser.

PRECAST '
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10. Performance Requirements for Joints

Joints Usin g Preformed 10.1 The sections are to be tested hydrostatically, assembled in

. . straight alignment to develop a pressure of at least 10 psi for 10
Fl exi b l e Joint Seal ant— minutes at the test joint. Alternate test methods are acceptable if
C990-09 (20 19) 10 psi pressure is obtained at the tested joint..... no visible
leakage. Moisture or beads of water appearing on the joint is
acceptable.

10.2 “The user of this specification is advised that the
hydrostatic test is intended only for use as a quality control test,
and not as a simulated service test. The 10 psi pressure criterion
for sections should not be considered an indication of the
hydrostatic pressure capability of the joint and sealant under
installed conditions.”

PRECAST \
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C1227-23
. 10.3 Joint Surfaces—The following joint tolerances for
Se p tic Tan kS - water-retaining structures shall apply:
Cl1227-23 10.3.1 Flexible Joint—The sealed joint gap between two mating joint

surfaces shall not exceed 3/8in. (10 mm) before the joint sealant is

Grease Interceptors—  aplied.
C1613-22 cl613-22

10.3 Joint Surfaces—The joint tolerances for sealed joint gap between
two mating joint surfaces shall not exceed 3/8 in. (10 mm) before the
BEST PRACTICES MAINTENANCE FOR 101 1 1
N Covngoney T
7.1.5 The annular space measured perpendicular to the sealant bearing
surfaces of the assembled and centered joint shall not exceed 12 in. at
any point or the maximum specified by the sealant manufacturer,
et ! e whichever is the lesser.
et M e ST Plant QC Manual
Bapcn S Max. Gap 1/2-inch = 3/8-inch production + 1/8-inch (tolerance)
Max. Gap 3/8-inch = 1/4-inch production + 1/8-inch (tolerance)

S
PRECAST
SHOW
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23

OPERATION AND

Tank Testing:
Vacuum or
Hydrostatic

PRECAST
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Tank Testing:
Vacuum or
Hydrostatic

Retesting and “Proof-of-Design”
C1227-23

9.2.1.4 If the tank Fails the test. then the
tank may be repaired per the
manufacturer’s recommendations and
retested.

C1613-22

9.1.1 If the tank fails the test, it shall be
repaired and retested.

9.1.2 If water is dripping in a steady
stream, the tank shall be repaired and
retested.

When to “repair” during test? What is the “joint” to be tested?

PRECAST
al
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What Makes Precast Concrete Structures
Watertight?

Proper application of C990 joint sealant. Different applications depending on nature of tank.
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The Precast Show

Size Matters: When  What is “one inch” size sealant?
IS an inch not an

inch? Area of a circle = 1 d%/4
- 17 diameter sealant: Area is 0.785 sq. in.

h Area of a rectangle = h x w
for a true “1-inch” rectangle: Area = 1.00 sq. in.
a .95”" x .825” = 0.785 sq. in. may be furnished.

.
. i

The assumed minimum sealant deformation is 50%
of the installed height. Talk to your sealant
manufacturer about the specific design and joint
requirements to provide satisfactory installed

performance.
PRECAST \
/ SHOW \
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1. Scope
Man h 9) | es — 1.1 ...the manufacture and purchase requirements of products
C478 / C478M-22 used for the assembly and construction of circular vertical

precast reinforced concrete manholes and structures used in
sewer, drainage, and water works.

Sustainable Stormwater Solutions 14. Risers and Conical Tops

14.6 Joints—risers and conical tops having male and female

ends, so that the assembled sections shall make a uniform
manhole, compatible with the tolerances given in 14.7.
14.6.1 “Joints are designed to perform in axial compression;
therefore, shear or load testing of the joint is not required.”
14.7.3 Height of Two Opposite Sides—two opposite sides of
risers or conical tops shall not exceed 58 in. [16 mm].

PRECAST CONCRETE
MANHOLES

PRECAST \
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1. Scope
Man h (o) | es — 1.1 ...the manufacture and purchase requirements of products
used for the assembly and construction of circular vertical

C478/ C478M-22 precast reinforced concrete manholes and structures used in

sewer, drainage, and water works.

14. Risers and Conical Tops

| 14.6 Joints—risers and conical tops having male and female

—r ends, so that the assembled sections shall make a uniform
L ., '!-,F Y manhole, compatible with the tolerances given in 14.7.

Y X s 14.6.1 “Joints are designed to perform in axial compression,
¥ ——— 3 :

-

v therefore, shear or load testing of the joint is not required.”
14.7.3 Height of Two Opposite Sides—two opposite sides of
risers or conical tops shall not exceed 58 in. [16 mm].

No joint testing is specified in C478

PRECAST
SHOW
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Manhole Joint (
Geometry: Tongue & (
Groove or Single f
Offset T
8 ‘ & %K ——1; l R
: i wi; 'i f;‘
1oo SPIGOT — =X BELL
30
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Manhole Joint
Geometry: Tongue &
Groove or Single
Offset

GROOVE (BELL) END GROOVE (BELL)

T

/\/

._c__|

1/4" R TYP,

100
~—=B

A

As

]

TONGUE (SPIGOT) END

TONGUE (SPIGOT)
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Manhole Joint -
Geometry: Tongue
& Groove or Single
Offset

32
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BRI Manhole Joint
Geometry: Tongue |

& Groove or Single i

Offset -

C990 Joint Sealant Apply Sealant Per Manufacturer’'s Recommendation

PRECAST
SHOW

GROOVE (BELL) END GROOVE (BELL)
Joint Geometry: : 4%
Mastie o@ ' _ .

1/4" R. TYP.

As

e

LT A,

TONGUE (SPIGOT) END

TONGUE (SPIGOT)
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GROOVE (BELL) END GROOVE (BELL)

Joint Geome
Mastice q

TONGUE (SPIGOT) END

TONGUE (SPIGOT)
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1. Scope
1.17This specification covers flexible leak-resistant joints for concrete pipe
Joints Usin g Rubber and precast manhole sections, using rubber gaskets for sealing the joints,
where infiltration or exfiltration is a factor in the design. The specification
Gas kets_ C443-21 covers the design of joints and the requirements for rubber gaskets to be
used therewith, for pipe conforming in all other respects to Specification
GRUDV,E\‘jEL” C14, Specification C76, or Specification C507 and precast manhole section
conforming in all other respects to Specification C478/C478M, provided
0 that if there is conflict in permissible variations in dimensions the
requirements of this specification for joints shall govern.”
4. Basis of Acceptance
) 4.1 successful completion of the physical tests prescribed in this
— specification, if and when required, and by inspection for defects or other
variance from design standard.
7. Design of Joints
7.1 “The manufacturer shall furnish the owner with the detailed design of
the joint or joints including design and durometer hardness of the rubber
gasket proposed to be furnished under this specification.”

TONGUE (SPIGOT)

PRECAST
SHOW
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7. Design of Joints
7.1.5 ...the gasket-bearing surfaces of the assembled and centered joint

Joints Usin g Rubber shall be not more than 75 % of the uncompressed height of the applied
gasket including all manufacturing tolerances of the joint and gasket

Gaskets— C443-21 applied.

7.1.6 ...design tolerances for the annular space between the gasket bearing
GROOV,E\TEL” surfaces shall not vary by more than 10 % of the uncompressed height of
the applied gasket designated in the design. Tolerances for the gasket
L L bearing surfaces are designated by manufacture that ensure the joint will go
home without concrete-to-concrete contact with designated gasket installed.

A.
A

LUBE 1§ CONTARED LUBE 15 COVERED BY FLAP

TONGUE (SPIGOT)

PRECAST '
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Joints Using Rubber
Gaskets— C443-21

B,
A, BELL SURFACE,
SHALL NOT BE MORE THAN 3.5°, TOLERANCE SPECIFIED BY
UNDER EXCEPTION TAPER UP TO MANUFACTURER
5° ARE NOT PROHIBITED

\,—j\l—\-—l

-
A N AS,
7 N, ANNULAR SPACE BETWEEN
N | / Ny GASKET BEARING SURFACES, B
N AS < 75% H 3
A° ‘ \ INCLUDING TOLERANCES
\ SPECIFIED
H, - J =
UNCOMPRESSED APPLIED A°
(DESIGN STRETCH) GASKET
=~ HEIGHT INCLUDING L ﬁ"
} TOLERANCES SPECIFIED AC s,
THE ANNULAR SPACE BETWEEN CONCRETE SPIGOT SURFACE,
SURFACES. DESIGN TOLERANCES TO TOLERANCE SPECIFIED BY =
PROHIBIT INTERFERENCES WHEN HOMED MANUFACTURER

Br + Sr < 10% H, BUT NOT GREATER THAN MANUFACTURER SPECIFIED DESIGN TOLERANCE

: GASKET PROFILE SHOWN IS FOR INFORMATIVE PURPOSES ONLY AND IS NOT INTENDED TO IMPLY IT TO
BE THE PREFERRED OR INTENDED GASKET SHAPE FOR THIS STANDARD.
OTHER GASKET PROFILES ARE ACCEPTABLE IF IN COMPLIANCE TO THE PROVISIONS WHITHIN STANDARD

TONGUE (SPIGOT)
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/  SHOW

NPCA



The Precast Show

Joints Using Rubber
Gaskets— C443-21

B,
A, BELL SURFACE,
SHALL NOT BE MORE THAN 3.5°, — |TOLERANCE SPECIFIED B
UNDER EXCEPTION TAPER UP TO MANUFACTURER
5° ARE NOT PROHIBITED

<
r D AS, .
\n L A / \\ ANNULAR SPACE BETWEEN Note: For non-circular
A / NN GASKET BEARING SURFACES, Bs .
< AS < 75% H shaped gaskets, the applied
A° J Y INCLUDING TOLERANCES R N X
", Y , H SPECIFIED L gaskgt height is typlcally
UNCOMPRESSED APPLIED g
(DESION SYRETGH) GABKET A empirically determined.
HEIGHT INCLUDING L <
TOLERANCES SPECIFIED AC o
THE ANNULAR SPACE BETWEEN CONCRETE SPIGOT SURFACE,
SURFACES. DESIGN TOLERANCES TO [ TOLERANCE SPECIFIED BY] =
PROHIBIT INTERFERENCES WHEN HOMED MANUFACTURER

Br + Sr < 10% H, BUT NOT GREATER THAN MANUFACTURER SPECIFIED DESIGN TOLERANCE

NOTE; GASKET PROFILE SHOWN IS FOR INFORMATIVE PURPOSES ONLY AND IS NOT INTENDED TO IMPLY IT TO
BE THE PREFERRED OR INTENDED GASKET SHAPE FOR THIS STANDARD.
OTHER GASKET PROFILES ARE ACCEPTABLE IF IN COMPLIANCE TO THE PROVISIONS WHITHIN STANDARD

PRECAST
SHOW

The purpose of this example is to demonstrate the necessary calculations that must be performed
to determine if a given pipe joint and gasket combination will meet the design requirements of

ASTM C443.
Analysis is based on the following given joint and gasket parameters:
. . Nominal Bell Diameter B = 27831 ]in.
S = 27.179{in.
Joints Using Rubber oo o - Comln

Gaskets— C443-21 S e I

Deslgn Applied Gasket Height ( see Note 2) H = 0.550]in.
Design Gasket Tolerance ( percentage) %Gr = 39%)
Check that the Design Percent Gasket Stretch does not Exceed the Max. Limit (30%) per 7.1.8
%G str = 0% = 30% Max. Limit O.K.
Check that the Design Gasket Tolerance does not Exceed the Max. Limit (3%) per 5.1
%G T = 3% H 3% Max. Limit OK.
°, BELL S%JY'KFACE, Check that Total Design Tolerances Do Not Exceed 0.10H per 7.1.6
S vor B MORE THAN 3.5°, TOLERANCE SPECIFIED BY Calculate the total design joint tolerance:
IDER EXCEPTION TAPER UP TD MANUFACTURER e s
57 ARE NOT PROHIBITED L des=BT+ST
: T des = 0.021" + 0.032" = 0.053 in.
W ANNULAR SPACE BETWEEN 1 Check that the total design tolerance does not exceed 0.10 H as specified in 7.1.6:
< GASKET BEARING SURFACES, - 0.10 H = 0.10 (0.550") & 0.055 In.
L rg INCLUDING TOLERANCES { Tdes= 0053 < 010H = 0055
E et
UNCOMPRE;SrED APPLIED < O.K. - Total design joint tolerance does not exceed 0.10H
(DESIGN STRETCH) GASKET L Check that Exceed 75% of the App! Height per 7.1.5
<~ _ HEIGHT INCLUDING =
TOLERANCES SPEE B ED Caculate the nominal design annular space (A ¢) of the joint (centered):
- spicoT SuReace ATE B oN2
THE ANNULAR SPACE BETWEEN CONCRETE 3 -
h 'SURFACES. DESIGN TOLERANCES TO TOLERANCE SPECIFIED BY = AS = (27.831 - 27.179) / 2 = 0.326In.
} PROMIGIT INTERFERENCES WHEN HOMED MANUFACTURER | Calculate the maximum annutar space (centered) induding total design tolerance:

AS max=AS + T des
Br + St < 10% H, BUT NOT GREATER THAN MANUFACTURER SPECIFIED DESIGN TOLERANCE AS max= 0.326" + 0.053" = 0.379In.
ASKET PROFILE SHOWN IS FOR INFORMATIVE PURPOSES ONLY AND 15 NOT INTENDED TO TMPLY 1T TO Colouizte the minimurt gasket height including design tolerance:

NOTE: G
BE THE PREFERRED OR INTENDED GASKET FOR THIS STAND! H min=(1- %G ) H
OTHER GASKET PROFILES ARE ACCEPTABLE IF R COMPLIANCE T0 THE PROVISIONS WHITHIN STANDARD

H min= (1~ 0.03) 0.550" = 0.534n.
Check the Ratio of AS maxto H mir
(AS max/ H min * 100% = (0.379" / 0.534") * 100% = 71.0%

O.K. - Ratio is less than or equal to max. limit of 75%

1. The cakulations are for llustration purposes and are not intended to reflect or
recommend a particular joint geometry.
2. For non-circular shaped gaskets, the appiled gasket height is typically empirically determined.

PRECAST
SHOW
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The purpose of this example is to demonstrate the necessary cakculations that must be performed
to determine if a given pipe joint and gasket combination will meet the design requirements of

ASTM C443.
Analysis is based on the following given joint and gasket parameters:
. . Nominal Bell Diameter 8 = 27.831|in.
Joints Using Rubber ek i =
Design Bell Tolerance Br = 0.021in.
Design Spigot Tolerance Sr = 0.032}in.
Gaskets— C443-21 ; o -
%Gr =
‘Stretch does not Exceed the Max. Limit (30%) per 7.1.8
30% Max. Limit 0K,
et Tolerance does not Exceed the Max. Limit (3%) per 5.1
%G T = 3% s 3% Ma 0K
BELL sBu'rEFAcE, Total Design Tolerances Do Not Ex¢ per 7.1.6

0,
‘SHALL NOT BE MORE THAN 3.5°, TOLERANCE SPECIFIED BY
UNDER EXCEPTION TAPER UP TO

5° ARE NOT PROHIBITED

lculate the total design joint tolerance:
Tdes=BT+ST
T des = 0.021" +

= 0.053 in.

L 10 H as spedfied in 7.1.6:

- - 0.055in.
W 0,055
5 t tolerance does not exceed 0.10H

Exceed 75% of the Appl Helght per 7.1.5
= inal design annular space ( A ¢) of the joint (centered):
AS = (B-5)2
3 AS = (27.831 - 27.179) / 2 = 0.326n

SURFACES. DESIGN TOLERANCES TO Tol
PROHIBIT INTERFERENCES WHEN HOMED MANUFACTURER Calculate the maximum annular space (centered) indluding total design tolerance:

J» THE ANNULAR SPACE BETWEEN CONCRETE
AS max=AS + T des

By + Sy < 10% H, BUT NOT GREATER THAN MANUFACTUR FIE N AS max= 0326" +0.053" = 0379in.
NOTE; GASKET PROFILE SHOWN 1S FOR INFORMATIVE PURPOSES ONLY| ITEI TO Calculate the minimum gasket height including design tolerance:
BE THE PREFERRED OR INTENDED GASKET SHAPE FOR THIS STANDARD. Hmin=(1-%GDH
OTHER GASKET PROFILES ARE ACCEPTABLE IF IN COMPLIANCE TO THE I IDARD H min= (1- 0.03) 0.550" . 0.534 in.
Check the Ratio of AS maxto H min
(AS man/ H min) * 100% = (0.379" / 0.534") * 100% = 710%

O.K. - Ratio is less than or equal to max. limit of 75%

Notes:
1. The calculations are for lllustration purposes and are not intended to reflect or
recommend a particular joint geometry.
2. For non-arcular shaped gaskets, the applied gasket height is typically empirically determined.

PRECAST
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Deformation Percent Limits

Why isn’t the percent of deformation the best choice for gasket design?
Gaskets and designs can be deformed the same and still exert different
sealing force against the bell!

0.623

o

.
0.623
-

Deformation% : 50% 50%

Force: 150 Ibs./in 100 Ibs./in
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SHOW

NPCA



The Precast Show

[:) f t. I t l— - .t
283-4G C443 45 Durometer
7 am
| -
{
/]
: o
/]
! )
7
r" f’l
5 m
[/
- LY. Sample 1
4 E Sample?
oy |[——Eample3
g |—=sampled
o
7 ——AS Low End
/ \m  [——ASHighEnd
—
=
I 0.535
3 & 2 & 2 = [ & 2 B 3 % 2 f a2
= 3 2 2 2 3 a = 2 3 S 2 2
GapHeight (in}
Annular Spase: 0535 CAS: 0,181
PRECAST
/  SHOW
—

43

8. Permissible Variations in Dimensions
8.1 The planes formed by the ends pipe and manhole sections shall not be

Joints Usin g Rubber more than 3/16 in. diameters 30 in. and smaller; or by more than 14 in. for
diameters 33 to 54 in.,,not more than 3/8 in. diameters 60 in. and larger.
Gaskets— C443-21 9. Performance Requirements for Joints

9.1 When required by the owner joints shall pass the following
performance tests without leakage:
T 9.1.1 Pipes or Manholes in Straight Alignment—Hydrostatic tests on joints

made on two sections, properly joints. The owner may require a second
test. Adequate bulkheads are to be provided....

e

PRECAST
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]

44

NPCA



The Precast Show

9. Performance Requirements for Joints
9.1.1 Pipes or Manholes in Straight Alignment—......
Joints Usin g Rubber ...the assembly shall be subjected to an internal hydrostatic pressure of 13

Gaskets— C443-21

psi (30 ft) pressure head for 10 min.

Prefabricated Joint/Pipe Testing Apparatus Prefabricated Bulkheads with Attachments C497
SHOW
L
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9. Performance Requirements for Joints
9.1.2 Pipes or Manholes in Maximum Deflected Position—

Joints Usin g Rubber Upon completion of the in 9.1.1, the test sections shall be opened to create
a position 12 in. wider than the assembled position on one side of the
Gaskets— C443-21 outside perimeter of the joint and shall be subjected to a hydrostatic

pressure of 10 psi for 10 min.

Simple 1 Piece Joint Test Setup Joint Shear Test Condition C1628 /C497

PRECAST
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9. Performance Requirements for Joints
9.1.2 Pipes or Manholes in Maximum Deflected Position—

Joints Usin g Rubber Upon completion of the in 9.1.1, the test sections shall be opened to create
a position 1/2 in. wider than the assembled position on one side of the
Gaskets— C443-21 outside perimeter of the joint and shall be subjected to a hydrostatic

pressure of 10 psi for 10 min.

Joint Shear Test Condition C1628 /C497
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9. Performance Requirements for Joints
9.1.2 Pipes or Manholes in Maximum Deflected Position—

Joints Usin g Rubber Upon completion of the in 9.1.1, the test sections shall be opened to create
a position 12 in. wider than the assembled position on one side of the
Gaskets— C443-21 outside perimeter of the joint and shall be subjected to a hydrostatic

pressure of 10 psi for 10 min.

Joint Shear Test Condition C1628 /C497

PRECAST
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9. Performance Requirements for Joints
9.1.3 Unless prohibited by the owner, the manufacturer has the option to
Jo in ts Us in g Ru b b er test the joint by methods which energize the rubber gasketed joint either

Gaskets— C443-21

internally or externally.

PRECAST
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9. Performance Requirements for Joints
9.1.3 Unless prohibited by the owner, the manufacturer has the option to
Jo | nts Us | n g Ru b b er test the joint by methods which energize the rubber gasketed joint either

Gaskets— C443-21 internally or externally.

PRECAST

50
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Joints Using Rubber
Gaskets— C443-21

il

N

9. Performance Requirements for Joints

9.1.3 Unless prohibited by the owner, the manufacturer has the option to
test the joint by methods which energize the rubber gasketed joint either
internally or externally.

INDIVIDUAL JOINT TESTER

_r— SEALING TUBES

"— ANNULAR SPACE
WATER or AIR

- PRESSURE GAUGE

ASTM C1103
STANDARD PRACTICE FOR JOINT ACCEPTANCE TESTING
OF INSTALLED PRECAST CONCRETE PIPE SEWER LINES

PRECAST
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Joints Using Rubber
Gaskets— C443-21

“Easily accomplished with tools you
already have at home”

9. Performance Requirements for Joints

9.1.3 Unless prohibited by the owner, the manufacturer has the option to
test the joint by methods which energize the rubber gasketed joint either
internally or externally.

NPCA
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9. Performance Requirements for Joints
9.1.3 Unless prohibited by the owner, the manufacturer has the option to
Joints Usin g Rubber test the joint by methods which energize the rubber gasketed joint either

Gaskets— C443-21 internally or externally.

T

BOTH TO HAVE AN INTERNAL THREAD
@ PIPEO.D.

EPOXY PIPE IN BELL
(LOCATE TN TWO PLACES @ 12:00 & 3:00)

ﬁw i Jmmgmcmwunﬁ%omm;
4
(PROFILE OR O-RING) *X=DISTANCE FROM OUTSIDE BELL e
< FACE TO CENTER OF PIPE. VARIES S
A CLOSE JOINT TO THE FULL 'BASED ON JOINT DIMENSIONS. 4 < ~—
A CLOSED POSITION FOR TESTING
<7 A

L ppe 1D

Hydrostatic External Joint Test Method C497
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10. Storage
10.1 Store to the lubricant manufacturer’s recommendations.
Joints Using Rubber 12. Certification
g 12.1 When requested by the owner, furnish written certification that the
Gas kets_ C443-21 joint lubricant meets the requirements of this specification for the
supplied.

Lube Matters!

PRECAST
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NPCA Plant Certification Program

Stormwater RCP

* 6.2.1.5 Joint Design and Testing -Joints shall
be designed according to the applicable
requirements in ASTM C443, ASTM C990, or as
required by project specifications. Critical
dimensions and allowable tolerances shall be
clearly indicated on the resulting joint design
drawings. Joint designs drawings must be kept
on file and readily available for routine and audit
inspection personnel.

* 6.2.1.6 Watertightness Hydrostatic Testing -
Testing shall be performed according to the
hydrostatic test method set forth in ASTM C497.
Any water leaking from the joint being tested
must be collected for measurement at the end of
the test. Pipe shall be tested up to 3.0 psi for 10
minutes and the leakage shall not exceed: 0.041
oz / (inch internal pipe dia.)(ft. of pipe length).

Sanitary RCP

* 6.2.2.5 Joint Design and Testing -Joints shall
be designed according to the applicable
requirements in ASTM C361, C1628, or as
required by the project specifications. Critical
dimensions and allowable tolerances shall be
clearly indicated on the resulting joint design
drawings. Joint designs drawings must be kept
on file and readily available for routine and
audit inspection personnel.

* 6.2.2.6 Watertightness Hydrostatic Testing -
If required by the project specifications or
authority having jurisdiction, testing shall be
performed according to the hydrostatic test
method set forth in forth in ASTM C1628. Pipe
shall be tested up to 13.0 psi for 2 — % minutes
with no leakage.

PRECAST \
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Proof-of-Design DONE, All OK?

ANICE BIG CUP OF

NOPE
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Proof-of-Design DONE, All OK?

For attendees to have better understanding of:
v'What ASTM Standards are and are not.

v'A review of the respective buried precast product joint
standards.

»Describe the precast manufacturers responsibilities
regarding joint fabrication and testing.

»Summarize best practices when manufacturing and testing
precast product joints.

>_S_uggestion of how to comply with the respective product

PRECAST '
/  SHOW \
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‘] oint Eq ul pment 4.1.3 Forms and Forming Equipment

MeaS urement All forms and forming equipment (including pallets,
headers, truing rings) shall be measured prior to initial use
and/or after repairs for dimensional conformance with
applicable tolerances. Reports shall be maintained in the
plant records for a minimum of three (3) years.

PRECAST \

/ SHOW

58

NPCA



The Precast Show

Finished Joint
Measurement

6.2.1.4 & 6.2.2.4 Dimensional Checks -Verification of conformance to
applicable dimensional requirements shall be performed and documented on
a minimum of three concrete pipes or 3% of each day’s production, whichever
is greater, chosen randomly by plant quality control personnel.... Joints must
be checked for dimensional conformance with either manufacturer’s
specifications, applicable standards and/or specifying authorities.

PRECAST
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Finished Joint
Measurement

GO,NO-GO GAUGE

6.2.1.4 & 6.2.2.4 Dimensional Checks -Verification of conformance to
applicable dimensional requirements shall be performed and documented on
a minimum of three concrete pipes or 3% of each day’s production, whichever
is greater, chosen randomly by plant quality control personnel.... Joints must
be checked for dimensional conformance with either manufacturer’s
specifications, applicable standards and/or specifying authorities.

GO,NO-GO GAUGE

,./’y }

P N
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GAUGE 100% OF
SANITARY SEWER
PIPE TONGUES

| T L2 T
N | | 2
J | ¥
] Ll
| |
L | |
s | |
‘\ (
|
2 | :
| |
) Lyl : 3
e : &=l Q-
Sl T FRONT VIEW SIDE VIEW ISOMETRIC VIEW
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4.6.4 Post-Pour Inspection -After products are stripped from the forms, they
shall be inspected for conformance with the design. Items to be repaired shall
F| n iS h ed Jo | Nt  beclassified as “major” or “minor” defects, or as honeycombed areas.

H 4.6.5 Plant Requirements: A post-pour inspection shall be made and
I ns p ection documented for 1 piece or 3%, whichever is greater, of each precast product
produced.

PRECAST
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1. Scope*
Box Culverts — C1577-20el 1.1 ...precast reinforced concrete box sections cast monolithically
for culverts, storm water, industrial wastes and sewage.
9. Joints
9.1 The precast reinforced concrete box sections to have tongue
and groove ends. The joints shall be cast that the sections can be
installed constructing a continuous line of box sections compatible
with the allowable variations given in Section 12.
9.2 Joints can meet Specification C1677, Specification C990 or
other acceptable type as approved by the owner including, but not
limited to, mortar, sealant or fabric wrapped joints.

Photo credit Hamilton Kent
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Box Culvert Joints —
C1677-11a(2017)

1441 5 T

Photo credit Hamilton Kent

1. Scope

1.1 .. .flexible joints for concrete box sections, using rubber gaskets
for leak resistant joints....

6. Design of Joints

6.1 The manufacturer is obligated to provide the owner a detailed
design of the joint or joints ......

6.1.5 “The space between the gasket-bearing surfaces of the
assembled and centered joint shall be not more than 75 % of the
uncompressed thickness of the installed gasket with all manufacturing
tolerances applied. Minimum tolerances shall not be less than 10 % of
the installed gasket height. The minimum off-center gasket
deformation of the assembled joint at design closure shall not be less
than 15 %. The joint design shall provide for the deflection of a box
unit by opening one side of the outside joint surface of the joint 1/2 in.
(13 mm) wider than the designed position without causing the
deformation of the gasket to be less than 10 %.”

PRECAST
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Box Culvert Joints —
C1677-11a(2017)

9. Performance Requirements for Joints

9.1.1 Boxes in Straight Alignment...the joint to have a pressure of
5 psi (35 kPa) for 10 min. ...water that drips from the joint that
will dry up eventually on retesting are acceptable.

9.1.2 Boxes in Maximum Deflected Position...open the joint 122 in.
(13 mm) wider on one side of the homed joint on the outside
perimeter of the tested joint and apply an internal hydrostatic
pressure of 3 psi (21 kPa) for 10 min. water that drips from the
joint that will dry up eventually on retesting are acceptable.

9.1.3 Off-Center Alignment—When finishing the test in 9.1.1 and
9.1.2 the box joint be loaded to create maximum joint annular
space to occur (i.e. concrete-to-concrete on the opposite side or
150 Ib/in [26.3 KN/mmY]).. The assembly shall than be retested as
set forth to the 5 psi criteria for 10 min.

32
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Box Culvert Joints —
C1677-11a(2017)

9. Performance Requirements for
Joints

9.1.1 Boxes in Straight
Alignment...the joint to have a
pressure of 5 psi (35 kPa) for 10
min. ...water that drips from the
joint that will dry up eventually on
retesting are acceptable.

9.1.2 Boxes in Maximum Deflected
Position...open the joint 12 in. (13
mm) wider on one side of the
homed joint on the outside
perimeter of the tested joint and
apply an internal hydrostatic
pressure of 3 psi (21 kPa) for 10
min. water that drips from the joint
that will dry up eventually on
retesting are acceptable.

913 Off Center-Alignment—When

Photo credit Garden State Precast
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External Sealing Bands—
877-21

C877 Type 3 Band — Tim Andrews Blessing the Joint

NPCA

1. Scope

1.1 ...external sealing bands used in conjunction with concrete pipe as
defined in Terminology C822 and conforming to Specifications C14,
C76, C412, C478/C478M, C506, C507, C655, C985, C1417, and
C1433.

5. Materials and Manufacture for Sealing Bands

5.1 Type I, Rubber and Mastic Bands:

5.2 Type II Plastic Film and Mesh Reinforced Mastic

Bands:

5.3 Bype 11I, Chemically-Bonded Adhesive Butyl Bands:

Type A (Plastic backing band)

Type B (Rubber backing band)

w - "

M -

=

C877 Type 2 Band

C877 Type 3 Band

PRECAST
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UNDERGROUND JOINT

INSTALLATION SUCCESS
communication EEE) BE PREPARED

* Have written instructions
Q{{ I \’9

showing proper field installation
I
9L

of your products joint system.
Have a written plant AND
installed joint repair procedure
reviewed and approved or ready
to go with the expectations of
responsibility.

PRECAST '
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Joint Repair Procedures
pair for pips joints which

feng term performance for sanitary sewer applications.

1L Inspectthe joint carsfully
Inspect the joint to locate all the cracks within the joint sr=a. Note, not all cra
width and length to determine if the crack poses a long term problem with pi
dural

2. Check for loose o spalled concrete.

Determine concrete integrity in the crack ares by checking for loose or 5

of a steel hammer in the subject area can assist in the detection of dam:

2 d the crack 0 be lass.
sealant. ba

into the annular space betwsen the spigot and bell sections. Placem:

the joint to =
polyurethane sealant and then plugged with small portion of non-5
>
above shall be accomplished, plus the crack area shall be hand fi)
2.

3 Concreteremoval.
Determine the extent of concrete to be removed
out the extent of the zrea to be repaired. Utilize
repair area to a minimum and attempt to not lea,

repair area. loint design typically has the gasket under 3 specifi

34
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UNDERGROUND JOINT

INSTALLATION SUCCESS
commugﬁication ‘ JOB SITE VISITS

O%
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Today’s Takeaways

« Fully read and understand all the ASTM (joint) standards you claim your
products to comply.

« Management and production to review and implement the required joint
design and corresponding “proof-of-design” testing.

« Develop inhouse or 3" party reports of joint testing.

* Develop and implement on going QA/QC inspection and testing methods to
verify on going compliance and appropriate testing frequencies. Keep
records of all testing.

« Utilize your joint material or equipment suppliers' expertise!
» Prepare in advance plant and field joint repair procedures.
* Visit the jobsite of critical joint application to train contractor and inspectors.

PRECAST
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Today’s Takeaways

A i .
At least 1 Gold Nugget
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Questions?
Eric A. Carleton, P.E.
Man of Leisure Enterprises
(MoLE)
EACarletonPE@gmail.com
When you are in deep trouble,
say nothing, and try to look like
you know what you're doing.
PRECAST \
/ _SHOW
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Underground Precast
Product Joints

Eric A. Carleton, P.E.
2024 The Precast Show
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* You've carefully thought out all the angles.
* You've done it a thousand times.
* |t comes naturally to you.

* You know what you're doing, its what you've been
trained to do your whole life.

* Nothing could possibly go wrong, right ?

PRECAST
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Think Again
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