
SECTION 04500 ‑
 MASONRY RESTORATION AND CLEANING
PART 1 GENERAL
1.01
RELATED DOCUMENTS
A.
Drawings, photos and general provisions of Contract, including General and Supplementary Conditions and Division‑1 Specification sections, apply to work of this section.

1.02
DESCRIPTION OF WORK
A.
Extent of masonry restoration work is indicated on drawings and photos.

B.
Masonry restoration work includes the following:


1.
Tuckpointing mortar joints where shown. THIS SPEC NOT FOR TOTAL REPOINTING

2.
Stone repair where shown.


3.
Stone and brick cleaning all surfaces.

4. Stone and brick sealing all surfaces.

5. Caulking of cut stone covered in Section 07900

6. Finial cleaning

1.03
QUALITY ASSURANCE
A.
Restoration Specialist:  Work must be performed by a firm having not less than 5 years successful experience in comparable masonry restoration projects and employing personnel skilled in the restoration processes and operations indicated.

B.
Repointing:  Prepare 2 separate sample areas of approximately 2 feet high by 2 feet wide for each type of repointing required, one for demonstrating methods and quality of workmanship expected in removal of mortar from joints and the other for demonstrating quality of materials and workmanship expected in pointing mortar joints appearance to adjacent existing joints. The intent of the new pointing work is to match cleaned existing mortar. Newly pointed areas shall be consistent with existing adjacent mortar joints for color and texture.

1.04
SUBMITTALS
A.
Product Data:  Submit manufacturer's technical data for each product indicated including recommendations for their application and use.  Include test reports and certifications substantiating that products comply with requirements. 

B.
Samples:  Submit, for verification purposes, samples of the following:


1.
Each new exposed masonry mortar to be used for replacing existing materials.  Include in each set of samples the full range of colors and textures to be expected in completed work.


2.
Each type of chemical cleaning material data.

3.        Each type of chemical clear sealer provide manufacturers data.

4.
Stone masonry patching materials product data and application instructions

1.05
DELIVERY, STORAGE AND HANDLING
A.
Deliver materials to site in manufacturer's original and unopened containers and packaging, bearing labels as to type and names of products and manufacturers.

B.
Protect masonry restoration materials during storage and construction from wetting by rain, snow or ground water, and from staining or intermixture with earth or other types of materials.

C.
Protect grout, mortar and other materials from deterioration by moisture and temperature.  Store in a dry location or in waterproof containers.  Keep containers tightly closed and away from open flames.  Protect liquid components from freezing.  Comply with manufacturer's recommendations for minimum and maximum temperature requirements for storage.

1.06
PROJECT CONDITIONS
A.
Do not repoint mortar joints or repair masonry unless air temperatures are between 40 deg.F (4 deg.C) and 80 deg.F (27 deg.C) and will remain so for at least 48 hours after completion of work.

B.
Prevent grout or mortar used in repointing and repair work from staining face of surrounding masonry and other surfaces.  Remove immediately grout and mortar in contact with exposed masonry and other surfaces.

C.
Protect sills, ledges and projections from mortar droppings.

1.07
SEQUENCING/SCHEDULING
A.
Perform masonry restoration work in the following sequence:


1.
Chemically clean brick, cut stone and rough cut stone masonry


2.
Rake‑out existing mortar from joints indicated to be repointed.

3. Repoint existing mortar joints of masonry indicated to be restored.

4.       Chemically seal brick, cut stone and rough cut stone masonry.

5.       Caulk stone joints specified under Section 07900

PART 2 PRODUCTS
2.01
MASONRY MATERIALS
A.
Mortar materials


1.
Portland Cement:  ASTM C 150, Type I.


2.
Hydrated Lime:  ASTM C 207, Type S.


3.
Colored Mortar Aggregate:  Natural or manufactured sand selected to produce mortar color  to match adjacent existing mortar color.


4.
For pointing mortar provide sand with rounded edges.


5.
Match size, texture and gradation of existing mortar as closely as possible.


6.
Colored Mortar Pigment:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes.  Use only pigments with record of satisfactory performance in masonry mortars.


7.
Water:  Clean, free of oils, acids, alkalis and organic matter.

2.02
CLEANING MATERIALS AND EQUIPMENT
A. Limestone Cleaner:  Manufacturer's as indicated below for cleaning for cut and rough cut limestone.

B. Approved Manufactures

1. Sika Corporation

2. ProSoCo Inc. (Used as standard)

3. Thuro

C.
 Materials: The specified cleaning application is a three- (3) step process requiring all of the following products. ProSoCo Sure Klean products are used as a standard. Equal products for each application by Sika or Thuro are acceptable for cut stone and rough cut rubble stone: 

D.
For Cut stone and rough cut stone masonry

1. First application, Sure Klean 766 Limestone and Masonry Prewash.

2. Second application, Sure Klean Limestone and Masonry Afterwash.

3. Third Application, Sure Klean Weather Seal Siloxane PD Natural Stone Treatment.

E.
For Brick Masonry


1.
ProsoCo Sure Klean Restoration Cleaner

F.
For spot problem stains where required


1.
Product:  Subject to compliance with requirements, provide "Sure Klean Limestone Restorer", ProSoCo, Inc.

G.
Water for Cleaning:  Clean, potable, free of oils, acids, alkalis, salts, and organic matter.

1. Warm Water:  Heat water to temperature of 140 deg.F‑180 deg.F (60 deg.C‑82 deg.C).

H.
Brushes:  Fiber bristle only.

I.
Spray Equipment:  Provide equipment for controlled spray application of water and chemical cleaners, if any, at rates indicated for pressure, measured at spray tip, and for volume.


1.
For spray application of chemical cleaners provide low‑pressure tank or chemical pump suitable for chemical cleaner indicated, equipped with cone‑shaped spray‑tip.


2.
For spray application of water provide fan‑shaped spray‑tip which disperses water at angle of not less than 15 degrees.

2.03
STONE REPAIR
A.
Stone‑to‑Stone Adhesive:  Two‑part polyester resin stone adhesive with a 15‑30 minute cure at 70 deg.F (21 deg.C), in formulation (knife or flowing grade) recommended by adhesive manufacturer for type of stone repair indicated, and in color indicated or, if not otherwise indicated, as selected by Architect from tinted or standard colors available from adhesive manufacturer.


1.
Product:  Subject to compliance with requirements, provide "Akemi" adhesives distributed by Wood and Stone, Inc., 7567 Gary Road, Manassas, VA  22110.

B.
Mortar‑to‑Stone Adhesive:  High modulus, high strength, moisture insensitive epoxy adhesive with a pot life of 30 minutes at 40 deg.F (4 deg.C).


1.
Product:  Subject to compliance with requirements, provide "Sikadur Hi‑Mod Epoxy, Sikastix 370"; Sika Chemical Corporation.

2.04
POINT MORTAR MIXES

A.
General:


1.
Measurement and Mixing:  Measure cementitious and aggregate material in a dry condition by volume or equivalent weight.  Do not measure by shovel, use known measure.  Mix materials in a clean mechanical batch mixer.


2.
Mixing Pointing Mortar:  Thoroughly mix cementitious and aggregate materials together before adding any water.  Then mix again adding only enough water to produce a damp, unworkable mix, which will retain its form when, pressed into a ball.  Maintain mortar in this dampened condition for 1‑to‑2 hours.  Add remaining water in small portions until mortar of desired consistency is reached.  Use mortar within 30 minutes of final mixing; do not retemper or use partially hardened material.


3.
Colored Mortar:  Produce mortar of color required by use of selected ingredients.  Do not adjust proportions without Architect's approval.

2.05
Pointing Mortar for rough cut stone:  One part white Portland cement, 1 part lime, 6 parts colored mortar aggregate.


A.
Rough cut stone is to have square ribbon mortar joint to match existing profile.

2.06
CHEMICAL SEALERS

A. Chemical penetrating sealer is for brick, cut stone and rough cut stone. Is to be one of the following.

1. ProsoCo Siloxane PD

2. Sika Corporation Silane/ Siloxane water repellant

3. Throro Silane/siloxane water repellant

PART 3 EXECUTION
3.01
MASONRY CLEANING
A. PREPARATION


1.
General:  Comply with recommendations of manufacturers of chemical cleaners for protecting building surfaces against damage from exposure to their products.


2.
Protect persons, motor vehicles, surrounding surfaces of building whose masonry surfaces are being restored, building site, mask windows and window frames.


3.
Prevent chemical cleaning solutions from coming into contact with pedestrians, motor vehicles, landscaping, buildings and other surfaces, which could be injured by such contact.


4.
Do not clean masonry during winds of sufficient force to spread cleaning solutions to unprotected surfaces.


5.
Dispose of run‑off from cleaning operations by legal means and in manner which prevents soil erosion, undermining of paving and foundations, damage to landscaping, and water penetration into building interiors.


6.
Erect temporary protection covers over pedestrian walkways and at points of entrance and exit for persons and vehicles, which must remain in operation during course of masonry restoration work.


7.
Protect glass and unpainted metal trim from contact with chemical cleaners by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.  Apply masking agent to comply with manufacturer's recommendations.  Do not apply liquid masking agent to painted or porous surfaces.

B.
Chemical Cleaner Application Methods:


1.General:  Apply chemical cleaners to masonry surfaces to comply with chemical manufacturer's recommendations using brush or spray application methods, at Contractor's option, unless otherwise indicated.  Do not allow chemicals to remain on surface for periods longer than that indicated or recommended by manufacturer.

C.
CLEANING CUT AND ROUGH CUT RUBBLE STONEWORK

1.
Pretest a small area to ensure suitability and desired results. If test areas with concentrated material are cleaned effectively additional tests may be run with dilutions of one part cleaner to three parts water. Greater dilution of 1 part cleaner to 4 or more parts water is desired to avoid staining of adjacent masonry if approved by manufacture and results are achieved. Allow to dry thoroughly before inspection by Owner’s Representative and Architect.

D.
 CLEANING APPLICATION FOR CUT STONE

Sequence of product application

1. Prewet surface

2. Prewash: After tests have determined desirable mix solution apply 766 Prewash with deep-napped synthetic roller or nylon brush. Do not use natural fiber.

3. Allow Prewash to remain on surface for 30 minutes to one hour.

4. Rinse with pressure washer fitted with fan type spray no smaller than 15 degrees.

5. Immediately after rinsing 766 Prewash apply prepared (to desired dilution) Afterwash to wet surface with roller or brush as specified for Prewash.

6. Allow the Afterwash to remain on the surface for three to five minutes.

7. Pressure rinse from the bottom of the treated area to the top. Thoroughly rinse all chemicals from coping and down exterior walls.

8. Sealer: Allow cleaned surfaces too completely dry.

9. Apply undiluted Weather Seal Siloxane PD with brush or roller sufficient material to thoroughly saturate the surface. Brush out heavy runs, pools or puddles until they completely penetrate.

E. CLEANING ALLICATION FOR BRICK MASONRY

1. Apply chemical cleaner with low pressure sprayer (100 psi)

2. Allow to remain on brick for 3 to 5 minutes.

3. Scrub tough stains with stiff bristle brush.

4. Rinse with high-pressure washer (500 to 1200 psi).

Note: during the entire applications process the lower masonry areas must be continuously rinsed to avoid rundown staining of adjacent brick and stone masonry. 

3.02
STONE REPAIR

A.
Carefully remove loose stone fragments in areas which are indicated for repair.  Reuse only pieces of spalled stone which are in sound condition.

B.
Remove soil, loose stone particles, mortar, and other debris and foreign material from surfaces to be bonded of both fragment and building stone from which it was removed by cleaning with stiff brush.

C.
Apply adhesive to comply with adhesive manufacturer's directions.  Coat bonding surface of building stone with stone‑to‑stone adhesive completely filling all voids and covering all surfaces.  Fit stone fragments onto building stone while adhesive is still tacky and hold fragment securely in place until adhesive has cured.

D.
After adhesive has cured fully, further anchor stone fragments larger than 6"x 6" x 6" in any dimension with 1/4" diameter plain stainless steel rods set into 1/4" diameter holes drilled at a 45 degree  downward angle through face of stone.  Center and space anchor rods not more than 5" nor less than 3" apart and not less than 2" from any edge.  Insert rods not less than 2" into backing stone and 2" into fragment with end countersunk at least 3/4" from exposed face of stone.

E.
Clean any residual adhesive from edges.  Wet stone and fill any chipped areas and frill holes with patching mortar.  Avoid featheredging.  Finish patched areas to match texture of, and be level with adjoining surrounding stone surfaces.  Keep patching mortar damp for 72 hours.

3.03
STONE PATCHING
A.
Remove loose particles, soil, debris, oil and other contaminants from existing stone units at locations indicated by cleaning with stiff brush.

B.
Brush coat stone surfaces with mortar‑to‑stone adhesive to comply with manufacturer's directions.

C.
Place patching mortar in layers no thicker than 2".  Roughen surface of each layer to provide key for next layer.

D.
Keep each layer damp for 72 hours or until mortar has set.

E.
Unacceptable patches are defined as those with hairline cracks or showing separation from stone at edges.  Remove patches and refill to provide patches free of those defects.

3.04
REPOINTING EXISTING MASONRY
A
Joint Raking:


1.
Rake out mortar from joints to depths equal to 2‑1/2 times their widths but not less than 3/4" nor less than that required to expose sound, unweathered mortar.


2.
Remove mortar from masonry surfaces within raked‑out joints to provide reveals with square backs and to expose masonry for contact with pointing mortar.  Brush, vacuum or flush joints to remove dirt and loose debris.


3.
Do not spall edges of masonry units or widen joints.  Replace any masonry units, which become damaged.


4.
Cut out old mortar by hand with chisel and mallet, unless otherwise indicated.


5.
Power operated rotary hand saws and grinders will be permitted but only on specific written approval of Architect based on submission by Contractor of a satisfactory quality control program and demonstrated ability of operators to use tools without damage to masonry.  Quality control program shall include provisions for supervising performance and preventing damage due to worker fatigue.

B.
Joint Pointing:

1.
Rinse masonry joint surfaces with water to remove any dust and mortar particles.  Time application of rinsing so that, at time of pointing, excess water has evaporated or run off, and joint surfaces are damp but free of standing water.

2.
Apply first layer of pointing mortar to areas where existing mortar was removed to depths greater than surrounding areas.  Apply in layers not greater than 3/8" until a uniform depth is formed.  Compact each layer thoroughly and allow to become thumbprint‑hard before applying next layer.

3.
After joints have been filled to a uniform depth, place remaining pointing mortar in 3 layers with each of first and second layers filling approximately 2/5 of joint depth and third layer the remaining 1/5.  Fully compact each layer and allow to become thumbprint hard before applying next layer.  Where existing bricks have rounded edges recess tool final layer slightly back from face of brick.  Take care not to spread mortar over edges onto exposed masonry surfaces, or to featheredge mortar.


4.
When mortar is thumbprint hard, tool joints to match original appearance of joints, unless otherwise indicated.  Remove excess mortar from edge of joint by brushing.


5.
Cure mortar by maintaining in a damp condition for not less than 72 hours.

6.
Where repointing work precedes cleaning of existing masonry allow mortar to harden not less than 30 days before beginning cleaning work.

7.
Owner shall have the right to perform periodic tests to verify depth of repointing.  Contractor shall repair with like materials area where mortar has been removed to ascertain depth of repointing.

3.05
FINAL CLEANING
A.
After mortar has fully hardened thoroughly clean exposed masonry surfaces of excess mortar and foreign matter using stiff nylon or bristle brushes and clean water, spray applied at low pressure.

B.
Use of metal scrapers or brushes will not be permitted.

C.
Use of acid or alkali cleaning agents will not be permitted.

3.06
MASONRY SEALING

A. Protection: mask windows and window frames as sealer is being applied.

B. .Do not apply sealer in windy when air temperature is above 95 degrees F

C. Test each surface to be covered. Wet each surface with as a test too determine suitability and results. Wet surfaces without creating drip or rundowns.

D. Spray apply from bottom up creating 4 t0 8 inch rundown below the spray contact point. Brush out heavy runs and drips that do not penetrate.

E. Treated surfaces are dry too tough in one hour and protect from rain for six hours following application.

END OF SECTION 04500


04500-1

04500-7

