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REPAIR OF

CONCRETE SUPPORT COLUMNS

TYPE 1 A

1.  ESCUTCHEON PLATE AND GROUT

A.  SCOPE OF WORK:

The Scope of Work consists of providing all the necessary labor,

materials, fabrication, equipment and supervision for the remediation of

the leaks occurring at the interface of existing concrete columns located

throughout the equalization basin.

The intent of the design is to eliminate the leaks by providing a concrete

seal at the interface of the concrete column and the concrete slab that

forms the bottom of the tank.  The first step will involve the development

of a system to stop the ground water leakage on a temporary basis until

the final seal can be created.  This will be accomplished through the use

of a manufactured escutcheon plate that will be fitted to the column and

base slab to eliminate the water from penetrating the basin.  Once the

ground water leakage is controlled, the final seal will be placed through

the use of a concrete collar that will be supplemented with a bonding

agent that will form a seal between the concrete collar and the column

and base.  The intent is to leave the escutcheon plate in place.  The

process will be accomplished on each column that has ground water

leakage.

B.  SUGGESTED CONSTRUCTION SEQUENCE:

1. Excavate an area, to a depth of approximately 1/2”, of the concrete

along the circumference of the affected concrete column and the

adjacent concrete basin bottom slab, using an angle grinder, needle gun

or abrasive blasting.   The excavated area shall extend a minimum of 9”

vertically along the concrete column circumference, and 8” horizontally

and radial to the column face along the concrete basin bottom slab.  All

residual concrete rubble resulting from the excavation operation shall be

removed and properly disposed of.  The final surface shall be a

roughened surface to allow bonding of the adhesive compound.

2. Pressure wash and clean the excavated area in preparation for seal

coating.  All surfaces should be cleaned using Thortex Universal

Cleaner or equal.  All surfaces must be free of oil, grease, contaminants

and loose material.

3. In conjunction with Steps 1 and 2 described above, fabricate the flanged

escutcheon plate in two pieces to the configuration illustrated on the

details.  The escutcheons shall be fabricated using 316 Stainless Steel,

or approved equal, with shop drawings provided to the Engineer for

approval prior to fabrication.

4. Upon completing Step 2, apply approximately ½” (minimum) of

Metal-Tech RG quick seal, or equal as approved by the Engineer, to the

excavated areas of the concrete column and to the adjacent concrete

basin bottom slab in accordance with the manufacturer's

recommendation for installation.  Immediately install the flange

escutcheon and secure in place using 316 Stainless Steel bolts as

illustrated on the detail.

5. Allow the escutcheon plates to thoroughly set as specified by the

manufacturer of Thortex, approximately 30 minutes.  Once the plates

and the Metal-Tech RG have set, the set screws can be placed in the

two weep holes to stop the flow of ground water.  Thoroughly check the

system for leaks prior to proceeding with the next step.

6. Upon completing Step 5, thoroughly mix the Thortex Grano-Tech

Primer, or equal as approved by the Engineer, as per the

manufacturer's specifications.    Apply a layer of Thortex Grano-Tech

Primer to the concrete column and to the adjacent concrete basin

bottom slab.  Apply a thin layer in accordance with manufacturer's

recommendation; do not allow to dry before placing the Thortex

Grano-Tech mortar.  Place the Thortex Grano-Tech at a thickness of

6mm (0.25 inches) on the horizontal concrete basin bottom slab, and a

thickness of 12.5mm (0.5 inches) on the vertical concrete column collar.

The previously installed flanged escutcheon must be completely coated

as well.  The material may be applied using a float or trowel in

concurrence with the manufacturer's recommendation for installation.

7. Upon completing Step 6, form and place the new concrete collar to the

configuration and dimensions illustrated on the Details.  Concrete shall

be 6,000 PSI, and shall be trowel finished smooth.  Allow the concrete

collar to dry for a minimum of 3 days prior to removing the forms.

8. Thoroughly inspect the installation to insure that there are no leaks.

C.  WARRANTY:

All materials and fabrications to be furnished and/or installed by the

Contractor, shall be approved by the Engineer, installed in concurrence

with the manufacturer's recommendations, and shall be warranted for a

period of one year from the date of final acceptance thereof, against

defective materials, design and workmanship.  Upon receipt of notice

from the Owner of failure of any part of the warranted materials and

fabrications during the warranty period, the affected material or

fabrication shall promptly be replaced by the Contractor with new

material or fabrications at no expense to the Owner.  In the event that

the Contractor fails to make the necessary replacement or repairs

immediately after notification, the Owner may accomplish the work at

the expense of the Contractor.

                                               REPAIR OF

                CONCRETE SUPPORT COLUMNS

                                      TYPE 1 B

2. EPOXY ADHESIVE INJECTION

A.   SCOPE

Epoxy adhesive injection shall be required for the perimeter column

penetration thru the basin floor as directed by the engineer. Payment for

each crack that is epoxy adhesive injected shall be paid for by the linear

foot (Type 1B).

B.    MATERIALS

1. Epoxy Injection Resin

The material shall be high solids, solvent free, low viscosity, two

component high-strength adhesive.  Sikadur 52 injection resin or

approved equal shall be utilized to regenerate the bond along full

depth cracks.

2. Injection Ports and Crack Sealer

Prior to epoxy injection one-way polyethylene valves shall be

located in the crack and secured by a high modulus gel epoxy

adhesive, Sikadur 31 or approved equal, to seal the surface

defining the void to be filled.

C.   METHODS

After consultation with the Engineer concerning treatment of the specific

crack discovered all dust, laitance, grease or any other foreign products

must be removed.  Drill injection ports into the crack at six to eight inch

intervals to insure full penetration of adhesive.  Contractor shall then

make every effort to provide a clean port and crack prior to sealing and

injection (flushing with water and drying with compressed air blast).

Injection valves shall be installed in each port throughout the length of

the crack to be treated.  Seal ports in place with epoxy gel adhesive and

trowel gel into the crack along its entire length to close the injection

cavity.

Injection should begin at one end of the crack and progress port by port

to the opposite end.  Pressure injection of neat epoxy adhesive shall be

accomplished by two component injection units or injection

syringe/caulking gun if pre-mixing is preferred.  Pre-mix only an amount

of material that can be used within twenty minutes, as product pot life is

short.  Maintain a slow steady pressure while injecting to allow the

adhesive to make the fullest penetration possible throughout the crack;

50 psi is sufficient, cease pumping when resin appears in the adjacent

port.

D.   QUALITY AND INSPECTION REQUIREMENTS

Contractor shall be responsible for contacting Engineer to ensure his

availability to monitor both the port placement and the injection process.
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REPAIR OF

 CONCRETE SPALLING AT COLUMNS AND DECKS

TYPES 2, 3, 4 & 5

1. REMOVAL OF UNSOUND CONCRETE

A.    SCOPE

The existing equalization tank has noticeable cracking and spalling of

the concrete columns and underside of the overhead walks. These

areas shall be repaired as part of this project; the following

specifications shall be followed.  Concrete removal shall include the

excavation into slabs, decks and columns to remove all concrete which

has been affected by salts, moisture and rusting steel.  The affected

areas are predominantly the columns and the elevated walkways.

B.    METHODS

Electrical and/or pneumatic hammer shall be used to excavate and

remove loose or delaminated concrete above oxidized reinforcing steel.

Undercut all exposed oxidized reinforcing bars.  Provide a minimum 3/4”

clearance between exposed rebar and surrounding concrete.  Concrete

shall be removed for the length to a point where the reinforcing bar is

well bonded and no signs of corrosion.  Care shall be taken not to

damage rebar bond to surround concrete in areas where no oxidization

exists.

C.    QUALITY AND INSPECTION REQUIREMENTS

Upon completion of the surface preparation work the Engineer shall

make an inspection of all areas where concrete has been removed.

D.    ADDITIONAL DOCUMENTATION

See International Association of Concrete Repair Specialists Technical

Guidelines.

2. SURFACE PREPARATION

A.    SCOPE

All surfaces revealed by removal of unsound concrete shall be cleaned

and prepared for seal coating and/or bonding adhesive.

B.    METHODS

1. Reinforcing Bars

All reinforcing bars exposed by the concrete removal process shall

be sand blasted to a near white grade finish with pneumatic

equipment compatible with the size of the area to be prepared.

The near white finish shall be accomplished on all reinforcing

surfaces exposed by concrete removal.  Therefore, clean the

reinforcing bars to the interface with sound concrete.

2. Excavated Concrete Surface

The entire excavated concrete surface area shall be removed to

expose sharp aggregate and until a uniform appearance and

texture is obtained.  The edge of each excavated area shall be a

right angle to surface.  Clean excavated area to insure surface is

free of all loose aggregate, dirt or loose bond aggregates.

3. Wire Brush Operation

All wire brushing shall be performed to remove corrosion under

controlled conditions whenever practical.  Wire brushing shall be

repeated if any sign of petroleum products should be discovered.

Other surface preparation methods are acceptable including high

pressure water jetting, needle gun and mechanical grinders.

C.     QUALITY AND INSPECTION REQUIREMENTS

Each excavated area will be inspected prior to rust stabilization or

application of bonding adhesive.  A cooperative effort shall be made on

behalf of the Contractor and Engineer to coordinate the inspections of

multiple areas at a common time on a mutually agreeable basis to

minimize contractor delays.

3.  NEUTRALIZING CORROSION AND SEALING REINFORCEMENT

A.    SCOPE

All reinforcing steel exposed by the removal of unsound concrete shall

be treated with a corrosion-neutralizing compound followed by a sealing

coat of epoxy resin.

B.    MATERIALS

1. Corrosion Neutralizer

A brush applicable liquid rust stabilizer “Sika Armatec 110

EPOCEM” or an approved equal shall be applied to all exposed

reinforcing steel.  Some sealers do not require rust stabilizers, refer

to manufacturer specifications prior to applying a stabilizer.

2. Epoxy Resin Sealer

   A brush applicable high modulus epoxy, " Corro-Tech G.P.” as

     manufactured by Thortex or approved equal shall be applied to the

     exposed reinforcing steel. This product does not require a  rust

     stabilization process.

C.    METHODS

Upon satisfactory completion of reinforcement surface preparation the

corrosion neutralizing process shall immediately follow.  Using a stiff

bristle brush apply “Sika Armatec 110 EPOCEM” full strength to the

exposed reinforcing bars.  Force the material into all bar crevices,

especially where bars penetrate existing concrete, if required.

Reinforcing bars that have been cut of have lost 25 percent of more of

their cross sectional area shall be supplemented by new in kind bars.

New bars shall be lapped a minimum of 32 bar diameters to existing

bars.  A mechanical splicer shall be used when it is not possible to

provide the minimum bar lap.  No welding shall be performed (ACI

318-12).  Payment for supplemental reinforcing shall be per linear foot

(Type B repairs)

Intersecting reinforcement bars shall be tightly secured to each other

using 0.006 in (1.6 mm) or heavier gauge tie wire and shall be

adequately supported to prevent movement during concrete placement.

One thorough coating is sufficient to generate a chemical reaction to

neutralize the rust causing the surface to turn a blue-black color.  Three

hours after application of the rust stabilizer, the reaction is complete and

the epoxy sealing process should commence.  The material is a

two-component mix to be brush applied over the stabilized

reinforcement to a minimum thickness of 5 mils.  The material shall be

mixed in small quantities and applied immediately as the pot life is a

maximum of 90 minutes.  The epoxy seal shall be inspected after

twenty-four hours for rust bleeding and other signs such as bubbles

indicating flaws in the seal coat.  Rebar shall be coated again to ensure

a seal against water infiltration.  The contractor shall follow the

manufacturer recommendations.

D.    QUALITY AND INSPECTION REQUIREMENTS

The neutralization and sealing processes will be observed by the

Engineer at stages to ensure critical areas are defined and the

contractor fully understands the process.

 4. EPOXY ADHESIVE INJECTION

A.   SCOPE

Epoxy adhesive injection shall be required when a crack remains visible

in sound concrete after completion of the surface preparation work.  The

most likely location of such a crack will be at or near to the bottom of the

elevated walkways and the face of the columns.  Each crack discovered

by the contractor shall be brought to the attention of the Engineer who

will advise contractor on type of repair method.  Payment for epoxy

injection shall be per linear foot (Type C repairs).

B.    MATERIALS

1. Epoxy Injection Resin

The material shall be high solids, solvent free, low viscosity, two

component high-strength adhesive.  Sikadur 52 injection resin or

approved equal shall be utilized to regenerate the bond along full

depth cracks.

2. Injection Ports and Crack Sealer

Prior to epoxy injection one-way polyethylene valves shall be

located in the crack and secured by a high modulus gel epoxy

adhesive, Sikadur 31 or approved equal, to seal the surface

defining the void to be filled.

C.    METHODS

After consultation with the Engineer concerning treatment of the specific

crack discovered all dust, laitance, grease or any other foreign products

must be removed.  Drill injection ports into the crack at six to eight inch

intervals to insure full penetration of adhesive.  Contractor shall then

make every effort to provide a clean port and crack prior to sealing and

injection (flushing with water and drying with compressed air blast).

Injection valves shall be installed in each port throughout the length of

the crack to be treated.  Seal ports in place with epoxy gel adhesive and

trowel gel into the crack along its entire length to close the injection

cavity.

Injection should begin at one end of the crack and progress port by port

to the opposite end.  Pressure injection of neat epoxy adhesive shall be

accomplished by two component injection units or injection

syringe/caulking gun if pre-mixing is preferred.  Pre-mix only an amount

of material that can be used within twenty minutes, as product pot life is

short.  Maintain a slow steady pressure while injecting to allow the

adhesive to make the fullest penetration possible throughout the crack;

50 psi is sufficient, cease pumping when resin appears in the adjacent

port.

D.    QUALITY AND INSPECTION REQUIREMENTS

Contractor shall be responsible for contacting Engineer to ensure his

availability to monitor both the port placement and the injection process.

5. EPOXY MORTAR BACKFILL

A.    SCOPE

All horizontal areas with depth to finish greater than one inch shall be

backfilled to original concrete cross-section with epoxy mortar, preceded

by an approved primer.

B.    MATERIAL

1. Thortex Wall-tech L.W. Primer

Thortex Wall-Tech Primer L. W. is a two component product that

when applied IAW the manufacturers recommendation provides a

tack coat to provide maximum penetration and adhesion for the

epoxy mortar.

Thortex Wall-tech L.W. Primer

Thortec Wall-Tech is a three component material epoxy mortar that

is light weight and can be used as a backfill material on walls and

overhead surfaces.  It must be used in conjunction with Thortex

Wall-Tech Primer in order to provide maximum adhesion and

penetration.

C.    METHODS

Surface areas to be repaired must be clean, dry and free from

contamination.  All loose spalled end eroded concrete shall be removed.

All exposed rebar shall be coated as described above.  The final

surface shall be clean and roughened and all dust shall be removed.

Thortex Wall-Tech L. W. shall be applied to the damaged area in

accordance with manufacturer's specifications.  The material shall be

applied by float or trowel while the primer is still tacky.   The usable life

of Wall-Tech Primer is 30 minutes, if time is exceeded reapply the

primer IAW manufacturer's recommendation.

D.   QUALITY AND INSPECTION REQUIREMENTS

Finish on slabs and ledges shall be a trowel finish at least compatible

with the adjacent original surface.  Rough surfaces will be reworked to

the satisfaction of the Engineer.

The Engineer will make periodic visits to the site to verify methods and

mix proportions throughout the project duration.  The Engineer shall

make final acceptance of the slabs.

6.  WARRANTY:

All materials and fabrications to be furnished and/or installed by the

Contractor, shall be approved by the Engineer, installed in concurrence

with the manufacturer's recommendations, and shall be warranted for a

period of one year from the date of final acceptance thereof, against

defective materials, design and workmanship.  Upon receipt of notice

from the Owner of failure of any part of the warranted materials and

fabrications during the warranty period, the affected material or

fabrication shall promptly be replaced by the Contractor with new

material or fabrications at no expense to the Owner.  In the event that

the Contractor fails to make the necessary replacement or repairs

immediately after notification, the Owner may accomplish the work at

the expense of the Contractor.

E.  WARRANTY:

     All materials and fabrications to be furnished and/or installed by the

     Contractor, shall be approved by the Engineer, installed in concurrence with

     the manufacturer's recommendations, and shall be warranted for a period of

     one year from the date of f inal acceptance thereof, against defective

     materials, design and workmanship.  Upon receipt of notice from the Owner

     of failure of any part of the warranted materials and fabrications during the

     warranty period, the affected material or fabrication shall promptly be

     replaced by the Contractor with new material or fabrications at no expense

     to the Owner.  In the event that the Contractor fails to make the necessary

     replacement or repairs immediately after notif ication, the Owner may

   a c c o m p l i s h  t h e  w o r k  a t  t h e  e x p e n s e  o f  t h e  C o n t r a c t o r .


