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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the 
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything 
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

This document was produced under API standardization procedures that ensure appropriate notification and partici-
pation in the developmental process and is designated as an API standard. Questions concerning the interpretation 
of the content of this publication or comments and questions concerning the procedures under which this publication 
was developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massa-
chusetts Avenue, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or translate all or any 
part of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time ex-
tension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the API 
Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published annually 
by API, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts Av-
enue, Suite 1100, Washington, DC 20001, standards@api.org.
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Aboveground Storage Tank Caulking or Sealing the Bottom Edge Projection to 
the Foundation

1 Scope

1.1 Scope

The purpose of this technical report is to provide guidance to owner/operators who have tanks that are set on a 
foundation system with the goal to protect the asset from deterioration by minimizing corrosion and foundation 
deterioration and allowing for proper support of the tank shell. The asset includes the tank itself, as well as the 
foundation system.

1.2 Applicability

1.2.1 This technical report does not require that caulking or sealants be installed at the bottom edge projection 
and the foundation of aboveground storage tanks. It provides guidance in situations in which caulking or sealants 
may be advantageous and should be considered.

1.2.2 This technical report applies to situations where an owner/operator is considering caulk or sealant in this 
area, or if any regulatory agency requires or recommends that an owner/operator installs some type of caulk 
or sealant. This document will also consider how to inspect existing caulk and sealant, including maintenance 
procedures, and includes a suggested inspection schedule.

1.3 Non-applicability

This technical report does not offer guidance on tanks resting entirely on the ground or earth with no rigid foun-
dation or foundation ring wall.

2 Informative Reference Publications

The following documents offer guidance and supplement this technical report.

API Recommended Practice 575, Inspection Practices for Atmospheric and Low-Pressure Storage Tanks 

API Standard 650, Welded Tanks for Oil Storage

API Recommended Practice 651, Cathodic Protection of Aboveground Petroleum Storage Tanks

API Recommended Practice 652, Lining of Aboveground Petroleum Storage Tank Bottoms

API Standard 653, Tank Inspection, Repair, Alteration, and Reconstruction

API Standard 2610, Design, Construction, Operation, Maintenance, and Inspection of Terminal and Tank 
Facilities

3	 Terms	and	Definitions

For the purposes of this document, the following definitions apply.

3.1
bottom edge projection
The projection of the tank bottom beyond the shell.
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3.2
caulk or sealant
A material or system designed to seal a gap between construction materials to prevent water or other liquid from 
entering the gap.

3.3
false shell
The remaining portion of the shell below the new second bottom when a double bottom is installed by slotting the 
shell and installing a new bottom some distance above the old.

3.4
foundation
The element of construction that transfers the loads of the tank to the ground beneath.

3.5
joint
The space or gap between the bottom edge projection and foundation.

3.6
ring wall foundation
An element that transfers the load of the tank shell to the ground beneath, but not extending beneath the entire 
tank bottom.

4 Foundation Design and Inspection

4.1 General

4.1.1 There are many different foundation designs, as outlined in API Standard 650. The design of the founda-
tion is based on several factors, including but not limited to:

— size of the tank,

— product contained,

— soil type,

— potential ground settlement,

— rainfall,

— drainage,

— design of fill system and product piping, and

— external loads and conditions such as wind, snow, seismic, and temperature fluctuations.

4.1.2 The intent of this document is to provide familiarity with the different designs found on existing tanks and 
the corrosion-related concerns with each design. In instances where there is a requirement for secondary con-
tainment, the connection between the facility’s secondary containment and the tank foundation (or the tank itself) 
is important and the detail of the connection is critical to effective containment, corrosion prevention, and future 
tank inspection. This is especially true if the secondary containment is directly connected to the bottom edge 
projection instead of a ring wall foundation.
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4.2 Foundation Designs

4.2.1 Full Concrete Pad

In some instances, especially with smaller tanks, the tank may be resting on a reinforced concrete pad that ex-
tends completely beneath the tank. If the concrete is structurally sound and there are no cracks, it is conceivable 
that there is little possibility of groundwater entering the area beneath the tank bottom from the underside. If 
surface water from rainfall can accumulate in the tank dike at levels above the bottom and there is a risk of water 
entering the gap between the tank and full concrete foundation, caulk or sealant may be of value and should be 
considered.

4.2.2 Ring Wall Foundation

The greatest load to the ground is found beneath the shell at the perimeter of the tank. In designing a concrete 
ring wall foundation, the intent is to provide uniform, structurally sound support to the perimeter of the tank shell. 
The intent of the concrete ring wall is to minimize or prevent edge settlement, which can occur over time. The 
foundation may settle uniformly or may settle in an uneven fashion. When the foundation settles unevenly, the 
potential exists for gaps between the foundation and the bottom. Depending on the size of the gap, there is the 
possibility of selective edge settlement causing stress in the corner weld, as well as the possibility for water to 
intrude beneath the tank bottom from the containment dike.

4.2.3 Directly on Earthen Materials

In cases where the tank bottom rests directly on a non-concrete surface, such as soil or other granular material, 
caulking or sealing is not possible and is not within the scope of this document. API Standard 650, Section 5.4.5, 
offers guidance for new tanks, but owner/operators can incorporate some of the new tank details on existing 
tanks. Some European designs are also available, including rain hoods and angle irons.

4.2.4 Double Steel Bottom

With many jurisdictions requiring double tank bottoms without any uniform detail with respect to secondary con-
tainment, many different configurations and designs are being implemented. The installation of a double bottom 
creates the false shell, which is the portion of the shell that rests on the foundation. The loads through the false 
shell are different from those where the shell containing the product rests directly on the foundation. It is import-
ant in the design that accumulating water not be allowed to enter the space between the existing bottom and 
the new bottom. Caulks and sealants may be part of the initial double bottom design; however, they will require 
inspection and maintenance. Often, caulks and sealants are specified without detailed design or installation pro-
cedures, and this should be avoided as it can result in ineffective protection of the interstice. The gap between 
the lower side of the upper annular plate and the false shell should be sealed to prevent water ingress into the 
interstitial space between the two bottoms. Welding this gap provides a permanent seal, although welding is not 
always a practical option. If caulks and sealants are used after a double bottom is installed, owner/operators 
should follow manufacturer’s instructions and good industry practice for joint details as outlined in Section 7.

4.2.5 Impervious Lining Material (Secondary Containment Non-steel Dikes)

Many jurisdictions require secondary containment to be continuous across a tank dike. Attention to perimeter de-
tails is critical to a good design. The requirement to have continuous containment and the design of the connec-
tion to the foundation and/or tank will affect the choices for the caulking and sealing of the bottom edge projection 
to the foundation. Inspection and corrosion concerns should be addressed by the design.

4.3 Tank Bottom Design

Tank bottom design can have a major impact on the need and effectiveness of caulking and sealing. Tank bot-
toms can be oriented on a level plane, cone up, cone down (with or without drain dry piping), or uniformly sloped. 
If the intent of caulking is to keep water away from a cone-up bottom, it would be far better to allow any water 
that accumulates (either from condensing moisture or water table) to be able to easily drain from the perimeter. A 
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thorough study of the actions of accumulated water in the tank dike is essential to determine the correct course 
of action based on the design of the tank bottom. See 4.9 for a discussion on dike drainage.

4.4 Expectations of Foundation

The foundation’s primary purpose is to support the tank, especially the tank shell. It needs to be structurally 
sound to do so. When considering using caulking or sealing, the foundation should be evaluated to establish that 
it is providing uniform support of the load. In many instances, the concrete has spalled, cracked, or separated 
and, consequently, offers no structural support where needed. Prior to considering caulking, the owner/operator 
should clean away any loose or spalled concrete and evaluate the condition of the foundation to determine if the 
foundation needs to be repaired or reinforced in those areas.

4.5 Evaluation of Condition of Foundation for Support or Caulking

Once it has been determined that the foundation is performing properly, there still may be other considerations 
before caulking or sealing is even possible. Proper caulk and sealing designs are based on sound materials to 
adhere to and enough surface area in the correct orientations. In addition, if concrete has spalled away, it may 
not be possible to find good substrate so that the caulking or sealing systems can be evenly applied. There may 
be the need for concrete repair, or restoring a flat or uniform surface. Concrete can be tested for soundness using 
a hammer, listening for hollow sounds if there are voids. If there are voids, the concrete should be mechanically 
cleaned so the material is sound. If an extensive amount of concrete is found to be defective, the gap created 
may be too large to properly seal and the exposed aggregate may be too rough for adhesion of caulk or sealants. 
After deficient concrete has been removed, the size of the void may need to be evaluated by a tank engineer 
to determine if there is adequate support for the shell. Depending on this evaluation, the concrete should be 
restored prior to consideration of caulk or sealant.

4.6 Evaluation of Foundation Settlement

4.6.1 General

If the foundation has settled unevenly, the gap between the bottom edge projection and the foundation can be 
quite large, often up to 1 in. (25 mm) or 2 in. (51 mm). If the gap is significant, or if there are concerns about the 
foundation integrity, before any attempt is made to seal this gap with caulk or sealant materials, the foundation 
and tank shell should be evaluated by a storage tank engineer to determine if there will be undesirable stress if 
left in this condition.

4.6.2 Edge Settlement

Tank edge settlement puts the corner weld in stress and can deform the tank bottom. In this case, foundation 
repairs are recommended to arrest the edge settlement. If there is excessive edge settlement, especially if it is 
not uniform, it is difficult to properly apply an effective caulk or sealant. Structural repairs are beyond the scope 
of this document. However, structural repairs, if needed, should be done prior to considering caulk or sealant.

4.7 Foundation Repairs

4.7.1 Foundation repairs can resolve issues including tank bulging, top shell course deformation, underside 
corrosion, tank settlement, differential settlement, or planar tilt. Foundations should be evaluated and repaired 
per API 653 prior to any consideration for caulking or sealant application.

4.7.2 Tank lifting is one method of raising a tank safely to a suitable height to perform structural repairs to the 
tank foundation. Lifting techniques include the use of air bags and/or hydraulic jacks, as well as cranes. To per-
form this task, tank lifting engineering calculations, lifting procedures, tank bottom deflection, and experience are 
crucial to a safe and successful outcome.
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4.8 Foundation Surface Repairs Prior to Caulking or Sealing

To apply caulk or sealing systems, the concrete must be tight, clean, and dry. Any spalling or cracked concrete 
should be removed by hand or power tools. If the unevenness of the surface will adversely affect the sealing sys-
tem installation, remediation needs to be done to ensure that there are sound, even concrete surfaces available 
for the selected system. While these are generally accepted good practices for caulk and sealant application, it 
is important to follow manufacturer’s instructions when performing the installation.

4.9 Dike Drainage

4.9.1 Proper design of the foundation is critical to ensure that accumulating rainwater flows away from the tank 
so as to minimize corrosion to the tank bottom. Controlling surface water is critical to controlling soil moisture 
beneath the tank foundation. The dike area should slope to the drainage area and have no low spots for water 
to accumulate. The dike area should be drained within 10 hours after a rain storm or should not be allowed to 
exceed 10 % of the dike volume.

4.9.2 Unless other provisions are made for drainage, the diked area shall be graded to at least 1 % for 50 ft (15 
m) away from the tank(s) or to the dike base, whichever is less.

4.9.3 Refer to API Recommended Practice 575 and API Recommended Practice 2610 for more information on 
dike drainage design.

5 Corrosion Considerations

5.1 Evaluation of Bottom Edge Projection and Lower Shell for Corrosion

The most critical area of the tank in terms of load and stress is the corner weld. The current applicable edition 
of API Standard 653 outlines requirements for the minimum amount of steel remaining on the bottom edge 
projection. While API Standard 653 defines the minimum amount of steel that must project, it is implicit in the 
understanding that the steel projected is at the minimum required thickness. Depending on the corrosion that 
has occurred beneath the bottom edge projection affecting its thickness, there may be far less steel remaining to 
support the shell than was intended.

5.1.1 Types of Corrosion

5.1.1.1 Crevice Corrosion

Crevice corrosion can occur in spaces with small gap and contact areas that cannot be properly protected from 
corrosion. This can occur not only in areas between two metals, but also where metals contact nonmetallic sur-
faces. Concrete can hold moisture in the bottom edge projection area. Often, the tank bottom and tank bottom 
edge projection are in direct contact, either through design or through deterioration of an isolating material be-
tween the two surfaces. Crevice corrosion can be localized and can be difficult to detect.

5.1.1.2 Concentration Cell Corrosion

Concentration cell corrosion may occur when a surface deposit, mill scale, or crevice creates a localized area of 
lower oxygen concentration. The area under a surface deposit may be penetrated by a thin layer of electrolyte, 
which soon becomes depleted of oxygen. The difference in oxygen concentration between the inaccessible area 
and the bulk electrolyte creates a galvanic cell, with the contact area of the surface deposit being anodic to the 
surrounding tank plate. Concentration cell corrosion will cause pitting and may result in significant localized metal 
loss. Pitting of a bare steel tank bottom may occur at a rate as high as 80 mils (2.0 mm) per year.

5.1.1.3 Galvanic (Heat-affected Zone) Corrosion

In some cases, welding can produce large differences in the microstructure of a steel bottom plate, resulting in 
a built-in galvanic couple. In the presence of a corrodent and an electrolyte, preferential corrosion can occur at 
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the heat-affected zones (HAZ) of the base metal near the welds. This type of corrosion can cause significant 
localized metal loss. In the area of the corner weld, there are many heat-affected zones concentrated in a very 
small area.

5.1.2 Corrosion Protection Challenges

5.1.2.1 Surface Preparation in Hard-to-coat Areas

It is an accepted good painting practice that the quality of any protective coating application is directly related to 
the quality of surface preparation. It is also accepted that it is very difficult to perform proper surface preparation 
in areas that have physical limitations for access by the preparation tools. The bottom side of the bottom edge 
projection is an example of a surface that would be considered “hard to coat.” The gap to the foundation prevents 
any hand or power tool from obtaining good access, and if abrasive blasting is used, the steel is not impacted 
with media from a good angle. Any surface preparation in this area is suspect, but this is an area that really needs 
good corrosion protection. It is important not to rely heavily on protective coatings in these areas because the 
quality of the surface preparation may be severely limited by circumstances.

5.1.2.2 Applying Coating in Hard-to-coat Areas

Because of physical limitations, it is often difficult to apply a corrosion-inhibitive primer to the bottom of the bottom 
edge projection, and if it is done, the desired quality of application is difficult to accomplish and hard to inspect.

5.1.2.3 Need for Anti-corrosive Products

Any items applied or installed in the area around the bottom edge projection should be evaluated to ensure that 
they are intrinsically corrosion inhibitive. Consideration should be given for the potential of creating oxygen-defi-
cient corrosion cells or the potential of trapping moisture between the steel and the product itself.

5.1.2.4 Backer Rod and Corrosion

Often, closed-cell polyurethane backer rod is used to fill large voids between the tank and the foundation. It is 
important to ensure that the steel is properly protected from corrosion behind the backer rod and at the backer 
rod contact area. Backer rods have been known to trap water behind them if there is a groundwater source be-
hind the joint.

5.2 Effective Length of Bottom Edge Projection due to Corrosion

Often, corrosion from the underside of the bottom edge projection results in layers of rust scale accumulating. 
When this scale is removed, the thickness of the bottom edge projection remaining is often that of a knife’s edge. 
In this case, the effective thickness of the bottom that is supporting the shell is less than the minimum required 
thickness. Although the linear measurement from the toe of the corner weld to the edge of the bottom edge 
projection may be in compliance with API Standard 653, there may not be adequate steel remaining for a safe 
corner weld joint. In the event of serious metal loss on the underside of the bottom edge projection, a storage 
tank engineer should evaluate the condition of the bottom to see if repairs are in order or if the tank is suitable 
for continued service.

6 Cathodic Protection

6.1 Evaluating Cathodic Protection Based on Water Table

Proper cathodic protection design includes consideration for water and drainage in the dike. The installation of 
caulking or sealing may alter the location of water from the original design and may affect cathodic protection ef-
fectiveness. If caulking or sealing is performed, the cathodic protection should be evaluated after the installation 
to see if it is still performing in accordance with expectations. API Recommended Practice 651 governs cathodic 
protection design and operation as it relates to tank bottoms.
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6.2 Concerns with Trapped Water

One advantage of having no caulking or sealing is that any trapped water has a means of egress from beneath 
a tank bottom when the water table or dike water level lowers. If a caulking or sealing system results in trapped 
water not being able to exit from under the tank, there will be interference with the functioning of the cathodic 
protection system. This may be particularly true if there is planar tilt and one side of the tank is lower than the 
other. Water may be trapped on the lower side, unable to get out from beneath the tank bottom due to the pres-
ence of the sealing material.

6.3 Soil-side Corrosion Mitigation Considerations

6.3.1 Prevention of water ingress under a tank bottom is very beneficial to soil-side corrosion mitigation. Air and 
water ingress under the tank bottom create moisture- and oxygen-rich environments that support accelerated 
corrosion of the bottom plate steel. Water ingress is also a conduit for the potential introduction of contaminants 
under the tank that may support other corrosion mechanisms, such as microbiologically induced corrosion (MIC).

6.3.2 If water ingress already exists and a close-coupled cathodic protection (CP) system is in place above the 
containment liner or between double bottoms, the CP should be adjusted to compensate. Water ingress under 
the tank does not necessarily produce negative consequence to CP effectiveness, provided that the system is 
properly evaluated and maintained.

7 Using Caulk or Sealants at the Bottom Edge Projection

7.1 General

7.1.1 Caulking or sealing the bottom edge projection to the foundation joint may or may not offer any value to 
extending the life of the asset. Each tank must be individually evaluated to determine the purpose of the installa-
tion. Often, owner/operators are encouraged to caulk that joint to prevent water from entering beneath the tank. If 
the tank is built on a concrete ring wall foundation and the bottom is in contact with the ground, water will contact 
the tank bottom from beneath if the dike water rises. Although it appears effective from the outside, the caulking 
does not accomplish anything and may make matters worse.

7.1.2 If the tank bottom is located over a continuous concrete foundation secondary containment system and 
the caulking or sealing is designed to prevent water from entering beneath the tank, there may be merit to this 
application. It is important, however, to find a method of evaluating whether this will truly be effective if it is not 
100 % impervious to dike water, and if water enters that area, to select an effective method of removing any 
trapped water.

7.1.3 If it is determined that caulking the bottom edge projection to the foundation will result in a benefit and will 
not cause any corrosion or operational issues, selecting and installing the most appropriate system is critical to 
a successful and long-lasting installation.

7.1.4 There are several sources of water that may enter beneath the bottom. These include but are not limited 
to:

— groundwater from beneath the tank,

— dike water (standing water) from rain and snow, and

— water dripping down the shell and onto the bottom edge projection.

7.1.5 When considering installation of caulk, sealants, rain hoods, or other methods to prevent water from en-
tering the interstice, consider that water can come from any of these sources.
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7.2 Substrate Movement and Joint Design

To achieve proper joint design, two factors must be considered: the movement of the substrates and the move-
ment capabilities of the sealant. In long joints, there is an expansion and contraction depending on the tempera-
ture. This elongation stresses the caulking material. Different materials have different elongation properties. It is 
important that in longer joints, there be greater flexibility of the cured material.

7.3 Proper Dimensions for Successful Joint

7.3.1 General

7.3.1.1 A minimum of 0.25 in. (6.3 mm) of sealant substrate bond is necessary to ensure adequate adhesion. 
One-part sealants require moisture from the atmosphere, and there must be provision that the sealant is not 
isolated from air during the curing process.

7.3.1.2 A minimum of 0.25 in. (6.3 mm) joint width is desirable. A wider joint can accommodate more move-
ment, but beyond 1 in. (25 mm) width, successful long-lasting caulking is challenging.

7.3.1.3 Three-sided adhesion limits the amount of movement the joint can make before failing. Three-sided 
adhesion can be eliminated by the backer rod or bond breaker tape.

7.3.1.4 Optimum performance occurs when the caulk envelopes the backer rod, making an hourglass shape 
on the reverse side of the caulk. Most manufacturers offer suggested details for the proper installation of their 
product, and in most cases, they follow these industry-accepted practices for proper joint design. The manufac-
turer’s recommendation should govern if they conflict with these recommendations, but in the event that there is 
no guidance offered, this section will offer some guidance.

7.3.1.5 It is possible that the dimensions of the gap being caulked make for conditions where these desirable 
characteristics are not practical to achieve. In these cases, that particular joint area will need to be inspected 
more frequently and may require additional maintenance.

7.3.2 Materials Selection

7.3.2.1 Use the appropriate-sized backer rod for the joint, so that a slight compression is needed to install the 
rod. Many different diameters of rod may be needed depending on the size of the gap around the tank perimeter.

7.3.2.2 Only use one backer rod to fill in the gap. Use of two or more backer rods together will prevent full ad-
hesion and will allow water to egress between the backer rods into the sealant, which will cause premature failing 
of the sealant.

7.3.2.3 Polyurethanes and silicones are the most-often-used products. Each of these has different elongation 
properties and there are differences between the two-component and one-component versions of these prod-
ucts. Be sure that the materials are installed in compliance with the temperature restrictions on the products. If it 
is too cold, the curing is compromised.

7.3.3 Importance of Backer Rod and/or Bond Breaker

Three-sided adhesion restricts the amount of movement before the joint will fail. With small gaps, it is difficult to 
meet the requirements of good joint design. Backer rod or bond breaker tape can improve the quality of the joint. 
In the case of wider joints, in excess of 0.25 in. (12 mm), backer rod is essential.

7.3.4 Proper Surface Preparation

7.3.4.1 For all caulking and sealing, proper surface preparation is critical to a successful application. All sur-
faces must be clean and dry, and free from dirt, dust, loose materials or loose paint, oil, and any other surface 
contaminant that may interfere with adhesion.
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7.3.4.2 If cleaning, solvents are preferred to detergents, as they have lesser tendency to leave a residue. Con-
crete needs to be sound and free from dirt, dust, laitance, and oily residues.

7.3.4.3 Surfaces need to be free from frost. Even though moisture-cured polyurethanes tolerate dampness, 
they will not adhere to substrates that are wet or have frost or ice on them.

7.3.5 Failure of Caulk

Caulk failure modes fall into three broad categories:

a) Adhesive failure: failure of the sealant to adhere along the bond line to the surface. Possible causes are poor
surface preparation, inadequate surface area for proper bond line, poor bead configuration, or excessive joint
movement beyond the elongation strength of the material.

b) Cohesive failure: failure of the sealant to hold together. This can be splits or tears in both the transverse and
longitudinal direction. Possible causes include improper material selection, poor mixing (if two-component
material), air entrapment in the matrix, or improper bead configuration.

c) Substrate failure: failure of the substrate itself. This can occur if the sealant is applied to steel over rust scale
that fails to adhere to the underlying steel, or if the concrete is not sound and does not have enough cohesive
strength to support the joint design. It is important to ensure that the steel and the concrete are properly pre-
pared and scale or spall is removed prior to sealing.

8 Potential Issues When Using Caulk or Sealants

8.1 General

In addition to caulking the joint between the bottom edge projection and foundation, various manufacturers of 
coatings and sealants have developed methods of sealing the steel to the concrete using various tapes and 
coatings. There are several caveats that should be considered that are not found if using conventional caulking 
of the gap.

8.2 Sealing Foundation to Bottom Edge Projection Leaving Corner Weld Exposed

8.2.1 Generic Sealing Designs and Materials Selection

Various manufacturers have designed systems that join the foundation to the bottom edge projection, thus seal-
ing over the gap. There are systems that are rigid and those that are flexible. Most of these systems rely on adhe-
sion of tape to both the concrete and the top of the bottom edge projection, without any mechanical attachment. 
Some of these systems use a caulking material in the gap between the bottom and the concrete. The success of 
the system relies on the adhesion to the top surfaces of the steel and concrete and the impervious nature of the 
coated tape. Whether these systems are 100 % impervious to water intrusion depends on the particulars of the 
tank being sealed and the quality of the installation. If the dike water level is higher than the tank bottom edge 
projection, anything less than perfection would not prevent water from entering the gap.

8.2.2 Inspection Considerations

One important inspection criterion under API Standard 653 requires the owner/operator to visually inspect the 
corner weld and determine the effective length of the bottom edge projection. Some sealing methods using tapes 
and coatings leave the corner weld exposed for inspection while adhering the tape to the top of the bottom edge 
projection. The result of this design is that the bottom edge projection is not available for inspection and needs 
to be properly protected from corrosion prior to system installation.
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8.2.3 Protecting Corner Weld From Corrosion

This system design can trap snow and ice on the corner weld for extended periods on a regular basis. If the cor-
ner weld is not properly protected from corrosion using an immersion-grade coating, corner weld corrosion may 
occur, and there should be increased inspection of the external corner weld.

8.3 Sealing Foundation to Bottom Edge Projection and Lower Shell

8.3.1 Generic Sealing Designs and Material Selection

Other sealing designs completely envelop the corner weld, and some designs envelop the false shell, as well as 
the corner weld, with a very thick coating. These designs rely on adhering the coating and/or tape to the lower 
shell and to the foundation. It is extremely important that any corrosion considerations be addressed prior to 
installation, as these systems can leave moisture behind.

8.3.2 Inspection Considerations

The corner weld and the tank bottom edge projection are not available for inspection without removal of the 
system.

8.4 Secondary Containment Connecting Directly to Foundation

8.4.1 In some jurisdictions, there is a requirement for the dike secondary containment be connected to the foun-
dation or the tank. This is irrespective of whether the tank has a single bottom, a double bottom, or a secondary 
containment system beneath the tank itself.

8.4.2 When the secondary containment system is connected to the foundation, it can be done mechanically, 
with adhesive products, or with a combination of both. A seal may be required between the bottom edge projec-
tion and the concrete foundation if no release prevention barrier exists below the tank bottom. This will contain 
spills within the dike that may rise above the foundation and bottom edge projection joint.

8.5 Secondary Containment that Connects to the Bottom Edge Projection or Lower Shell

Other secondary containment designs connect to the bottom edge projection. The bottom edge projection was 
never designed for this use. When this detail is used, the bottom edge projection and external corner weld may 
not be available for inspection and is subject to corrosion considerations. If the design detail terminates on the 
lower shell, the corner weld is no longer available for inspection without removal of the containment system, but 
at least if done properly, there is no water ice or snow accumulating on the corner weld.

8.6 Trapping Water Beneath the Tank Bottom

Any product or system that is designed to prevent water intrusion is likely to prevent any outflow of trapped water. 
It is even possible, depending on the design and settlement, that water will become trapped under the bottom on 
the low side of the tank and corrosion will accelerate in this area.

8.7 Trapping Product from a Breach in the Bottom

If there is any breach in the tank bottom, product eventually makes its way to the perimeter. Some of the materi-
als that are being used for sealing or caulking are impervious to stored product as well as water. In the event of a 
breach in the tank bottom, it is conceivable that product may be trapped behind the sealing or caulking, creating 
a very hazardous condition. This may go undetected for an extended period.

9 Decision to Remove Existing Caulking and Sealing

9.1 An owner/operator is not required to caulk or seal a gap between the bottom edge projection and the foun-
dation. However, if a caulking or sealant is in place, it should be properly inspected and maintained or completely 
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removed. Poorly maintained caulking or sealants may trap moisture and contribute to accelerated corrosion 
beyond that of an open gap.

9.2 Nothing in this document should prevent an owner/operator from completely removing a caulking or seal-
ing product and leave the gap open, even if there is an existing caulking or sealing, provided it is determined to 
be unnecessary or detrimental. However, if caulking is left in place, it should be inspected and maintained on a 
regular basis. While the open gap is available for inspection and corrosion remediation, poorly maintained seals 
or caulking contribute to corrosion because they may trap water and moisture.

10 Maintenance and Inspection of Installed Caulk or Sealant Materials

10.1 Frequency of Inspection

If it is installed, caulking or sealing should be inspected as part of the required API Standard 653 in-service tank 
inspections, as well as the monthly inspections.

10.2 Inspection of Tank Components and Foundation

The inspection of the foundation with respect to its integrity and its ability to provide a sound substrate for caulk-
ing or sealing should be performed, and can be done in conjunction with a regular in-service inspection according 
to the applicable edition of API Standard 653.

NOTE At the time of this edition, the inspection cycle is five years.

10.3 Inspection of Caulk or Sealant

10.3.1 When inspecting caulking or sealing, attention should be given to any of the three potential failure modes 
outlined in 7.3.5.

10.3.2 Identify any failed areas for repair. Evaluation consists of a visual inspection, looking for voids, delamina-
tion, cracks, bubbles, tears, and gaps. This evaluation may provide an opportunity to determine if the caulking or 
sealing should be completely removed, and the gap left open.

10.4 Repair of Caulk or Sealant System

Sealing or re-caulking over a failure area is not acceptable. Any failure area should be removed and replaced 
with a system that is compatible with the existing system. It may be necessary to “tie-in” the repair area to the 
existing system. Ensure that there is a recommended method to connect the new to the existing material and that 
the recommended practice is followed.
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11 Figures Illustrating Typical Caulking Sealing Details

Figure 1—Details of Foundation with Caulk and Backer Rod with Corner Weld Exposed

Figure 2—Details of Foundation and Sealant Systems with Corner Weld Covered
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Figure 3—Details of Foundation and Sealant System with Corner Weld Exposed
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Figure 4—Details of Foundation and Sealant with Corner Weld Covered
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