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CONCRETE SEALANTS

To properly understand the best method of sealing the joint of a precast concrete product, some of the myths and
misconceptions about sealants must be discussed. Laboratory testing and engineering analysis has lead to some
"rules of thumb" when selecting and applying precast concrete joint sealants in a compression joint - in this case
for box culvert, compression joints.

DEFINITIONS

COMPRESSION JOINT: A surface between two mating concrete sections where force is to be applied to compress the sealant material.
PREFORMED SEALANT: A composition of rubbers manufactured to meet a specific standard and formed into a shape for
application in a compression joint.

HYDROSTATIC: Hydrostatic pressure is the pressure exerted by a fluid at equilibrium due to the force of gravity.

ANNULAR SPACE: The intentional void space within a joint between the parallel angled surfaces.

SPIGOT: The part of the joint surface that extends out of the joint, the male end.

BELL: The part of the joint surface that is inside the joint, the female end.

BUTYL: A hydrocarbon radical.

SELECTING THE PROPER SEALANT

WHAT TYPE OF SEALANT, PRODUCT, OR MATERIAL SHOULD | CHOOSE?

Sealants are typically designed to resist hydrostatic forces at a precast concrete joint to provide a watertight seal. The American Society
of Testing and Materials (ASTM) specification C990 defines the required composition and performance testing requirements for
preformed butyl sealants. Sealants that meet this standard will provide a reasonable level of assurance for performance in watertight
requirements. Butyl rubber content and hydrocarbon content are synonymous terms. ASTM C443 specifies a performance requirement,
which exceeds ASTM C990. Concrete Sealants manufactures precast concrete joint sealants meeting or exceed these performance
requirements. The shape, size/volume, and placement are critical for the performance of a watertight pipe joint in hydrostatic conditions.

WHAT SHAPE OF SEALANT IS NECESSARY?

A traditional misconception of preformed sealants is that wider is better. That is a myth. Preformed butyl rubber sealants work best at
higher rates of compression. As the sealant is compressed, the resistance force for further compression increases as a function of the
percentage of compression. Time and temperature, as well as the sealant composition, will affect this rate. For instance, the force (psi)
to compress the sealant the initial 10% to 50% may range from 2psi to 4psi. But as the sealant reaches 75% compression, the resistance
force is about 8psi, and at 85% compression, this reaches a force of about 12psi. As the sealant is compressed, the sealing gasket
increases in width as it becomes thinner. This width increases the surface area of the applied force. As the area reaches a point of
equilibrium with the designed resistance force of the sealant, compression will stop. The analogy best used is the use of snow shoes.

As the area of the applied force is increased, the force per square inch is reduced, thus enabling a person to walk on top of the snow.

HOW MUCH SEALANT IS NEEDED TO SEAL THE JOINT?

How much sealant is needed to seal the joint? The answer is as varied as the types and sizes of concrete castings being produced.
There is no magic answer. Too little sealant may cause the joint to leak; too much sealant will be difficult to compress. The size of sealant
required is determined by the volume needed to fill enough of the void to eliminate the possibility that a hydrostatic force will "push"” the
sealant. A minimum gasket width in the joint of 2" is common. Sealant manufacturers will specify the minimum amount of compression
that is necessary to assure a watertight seal. The quick answer is a minimum of 50% compression. However, a gap that is too large will
not provide an adequate seal, even if the sealant is compressed by 50% of its height. ConSeal recommends a maximum joint gap of
3/8”. This recommendation is good to follow for all joints of precast components. The important thing to remember is that the tighter the
joint is, the better the seal is, and the less chance there is of a leak. A rule of thumb for finding the width after compression is to use this
formula: (TF/P)/100, where TF=Total force applied in pounds, P=the length of the entire perimeter in feet. Example: 15,000 pounds of
force is applied to a rectangular casting 10' x 5'. The perimeter is 30 feet. Calculate: (15,000/30)/100=5. Therefore, the sealant will
compress to a nominal width of about 5".
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WHERE SHOULD THE SEALANT BE PLACED?

Sealant placement is critical in providing the best, watertight joint. Best practice is to place sealant where the concrete touches
tightest; it is also preferred to fill the annular space. On most reinforced concrete pipe sections, the best practice is to place the
sealant on the outside of the spigot end near the tip. See figure 1.

CONCRETE PIPE FIGURE 1

OUTSIDE SPIGOT

I/T JOINT SEALANT
OUTSIDE sPiGOT Butyl sealant to be wrapped
around edge of the spigot

at shown location

SURFACE PREPARATION
THE FOLLOWING PROCEDURES SHOULD BE FOLLOWED FOR OPTIMUM SEALANT PERFORMANCE.
1. Clean the upper and lower joint surface with a stiff bristle brush.
2. Remove any dirt, debris, flashing, or concrete high points, which could keep the joint from coming together.
3. ConSeal recommends the use of surface primers, as primers improve adhesion. When using a primer,
allow the primer to dry before placing sealant.
4. ConSeal primers are specifically designed for use with ConSeal products. Contact ConSeal for the best
primer for the projects specific application.
NOTE: CS-1550 Instant Grab Adhesive is designed to aid in the application of sealant in
vertical and upside down installations like concrete pipe.

APPLICATION METHOD
1. Place sealant on the tip of the spigot in the correct location (see image above).
2. Join the sealant into one continuous strand by kneading the ends together where they meet.
IMPORTANT: DO NOT STRETCH THE SEALANT. DO NOT OVERLAP THE SEALANT.
3. Once the sealant is installed, DO NOT:
e Step on the sealant
e Allow dirt or debris to fall on the sealant
(Note: Plastic sheeting may be installed over the sealant if necessary.)
4. A minimum compression of 50% is required. Greater than 50% compression is optimal. It may take 15-20
minutes for the sealant to fully compress. This will vary according to the ambient temperature and the
weight being applied.

DISCLAIMER: This publication is to assist users to understand the proper use of ConSeal’s products. Contact ConSeal’s
technical staff for installation instructions that meet your specific requirement. Concrete Sealants, Inc. does not warranty any
improper use of its products.

LIMITED WARRANTY

This information is presented in good faith, but we cannot anticipate all conditions under which this information and our products, or the products of other
manufactures in combination with our products, may be used. We accept no responsibility for results obtained by the application of this information or the safety and
suitability of our products, either alone or in combination with other products. Users are advised to make their own tests to determine the safety and suitability of each
such product or product combinations for their own purposes. It is the users’ responsibility to satisfy himself as to the suitability and completeness of such
information for this own particular use. We sell this product without warranty, and buyers and users assume all responsibility and liability for loss or damage arising
from the handling and use of this product, whether used alone or in combination with other products.
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