SECTION 07100


SECTION 071000  - JANUARY 2006 (Supersedes All Previous Versions) 
VOLCLAY BENTOGROUT® REMEDIAL WATERPROOFING
MASTER GUIDELINE SPECIFICATION 
PART 1 - GENERAL  

1.01 
RELATED DOCUMENTS 

A.
All of the Contract Documents, including General and Supplementary Conditions, and Division 1 General requirements, apply to the work of this section. 

1.02  
WORK SUMMARY

A. 
The work of this section includes the furnishing of all labor, materials, tools, equipment and any other items necessary for the handling, mixing and injection of bentonite grout waterproofing specified herein and/or shown on the project drawings. 

1.03
SUBMITTALS

A.
General: Prepare and submit specified submittals in accordance with "Conditions of the Contract" and Division 1 Submittals Sections.

B.
Product Data: Submit manufacturer’s product data, with complete general and specific installation instructions, recommendations, and limitations.

1.04 
QUALITY ASSURANCE

A. 
Installer Qualifications: Contracting company should have experience in remedial grout injection waterproofing work of the type required by this section.

B.
Manufacturer Qualifications: Bentonite grout shall be provided by a firm with a minimum of 30 years experience in the production and sales of bentonite grout waterproofing. Manufacturer shall be capable of providing field service representation during construction and recommending appropriate installation methods.

C.
Pre-Installation Meeting: A pre-installation meeting shall be held prior to commencement of field installation to establish procedures to maintain required working conditions and to coordinate this work with related and adjacent work.  

1.05
PRODUCT DELIVERY, STORAGE AND HANDLING   

A. Delivery and Handling: Deliver materials in factory sealed and labeled packaging. Sequence deliveries to avoid delays, while minimizing on-site storage. Handle and store following manufacturer's instructions, recommendations and material safety data sheets. Protect from construction operation related damage, and damage from weather. Remove damaged material from site and dispose of in accordance with applicable regulations.
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B. Storage: Do not double-stack pallets of material during shipping or storage. Protect from moisture, excessive temperatures and sources of ignition. Provide cover, top and all sides, for materials stored on-site, allowing for adequate ventilation. 

1.06
PROJECT CONDITIONS

A.
Substrate Condition: Proceed with work only when substrate construction and preparation work is complete and in condition to receive bentonite grout waterproofing.

B.
Weather Conditions: Perform work only when existing and forecasted weather conditions are suitable to perform the work required in this section. 

1.07 
WARRANTY

A. Contractor’s Warranty: Upon completion and acceptance of the work required by this section, the contractor will provide a written one (1) year workmanship warranty agreeing to repair or re-inject bentonite grout waterproofing if water penetrates the structure, within the performed work area, within the specified warranty period. Warranty period shall commence upon completion of injection work. The warranty shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and will be in addition to and run concurrent with other warranties made under the Contract Documents. 

B. Material Warranty: Manufacturer of bentonite grout remedial waterproofing shall warrant that the product is free of defects in material and workmanship as supplied in original packaging.  

PART 2 - PRODUCTS 

2.01 
MATERIALS

A. Provide Volclay Bentogrout remedial waterproofing grout as manufactured by CETCO, 1500 West Shure Drive, Arlington Heights, Illinois 60004-1440, USA. Phone: (847) 392-5800; Fax: (847) 506-6195; Web Site: http://www.cetco.com. 

2.02 
MATERIALS

A.  
Bentonite Grout consisting of bentonite clay and polymer blend specifically designed to seal below-grade foundations, vaults, tunnels, and manholes. Grout material shall be flowable grade when mixed and set up to a moderate plastic consistency within eight hours. 

PHYSICAL PROPERTIES OF DRY GROUT:


Property 






Typical Value 


Color







Gray


Bulk Density






55-lbs/ft3

Specific Gravity






2.5 gm/cm3

Sieve Size






200 mesh

PHYSICAL PROPERTIES OF MIXED GROUT:


Property 






Typical Value 


Color







Gray


Permeability






5 x 10-8 cm/sec


Mud Weight






10.2 lbs./gal


Cone Penetrometer, 24-Hours




44 mm
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B.
Mixing and Pump Equipment:
1. Grout Mixer: Recommended that the mixing and pumping unit should consist of a vertical paddle or horizontal ribbon blender type mixer with a progressive rotor stator cavity pump. Chemgrout Model CG-555 or equivalent is recommended. Chemgrout (708) 354-7112. www.chemgrout.com 
2. Pump Hose: Minimum 500 psi pressure rated hose, typically 1-1/4” diameter hose with quick disconnect camloc fittings at both ends. Several 25-FT hose lengths recommended instead of single long hose length.  
3. Injection Pipe: Minimum 3/8” diameter (ID), heavy wall steel pipe. Length and number per job requirements. 
4. Injection Head Assembly: Assembled by the installer, may consist of the following: 1-1/4” Pipe Tee (1 required); 1-1/4” Pipe Cap (1); 1-1/4” x 4” Pipe Nipple (2); 1-1/4” to 1” Reducing Coupler (1); 1” to injection pipe size reducing coupler (1); 1-1/4” Camloc Quick Release Coupler (1) 


C.
Accessory Materials shall include, but not limited to: 

Rotary hammer with various drill bits, flat and spade shovel, 2-lb. and 6-lb. hammer, pick hammer, screwdrivers, 2 pipe wrenches, tile t-probe rod, wheel barrel, trash bags, rags, gasoline can, several empty 5-gallon pails, hydraulic cement for patching, ¼” metal rod for cleaning injection pipe, dry oakum, garden hose.  

PART 3 - EXECUTION

3.01 
INSPECTION

A.
The installer shall examine conditions of substrates and other conditions under which this section Work is to be performed and notify the Architect, in writing, of circumstances detrimental to the proper completion of the work. Do not proceed with work until unsatisfactory conditions are corrected.
B.
Prior to injection work, Owners Representative shall inform the injection contractor and provide physical mark of the location of all underground ultilities and structures that may be damaged by or hinder grout injection work. Especially important to identify electrical, natural gas and other service connections that may pose a health risk to workers.      
3.02 
WORK AREA PREPARATION

A. Protect adjacent work areas and finish surfaces from damage or contamination from waterproofing grout during mixing or installation operations.

B. Prepare any large cracks, joints, or voids on the interior surface of the foundation so that the waterproofing grout is restricted from entering the structure during or after the injection operation.

C. Mark or partition off work area as required to ensure safety of work crew and others. 

3.03 
WATERPROOFING GROUT INJECTION 
A. 
Bentonite remedial waterproofing grout can be injected to the exterior of the foundation wall from grade level without excavation and/or from the building interior via drilled holes through the foundation. 
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B.
EXTERIOR INJECTION FROM GRADE LEVEL WITHOUT EXCAVATION
1. Pipe Insertion: Insert grout injection pipes 24” (600 mm) on center in the soil directly against the exterior the foundation wall to the depth of the footing. Start insertion hole in soil with Tile T-probe rod, long drill bit, or other means. Air or water jetting can assist the pipe insertion process. 

2. Grout Mixing: Add 14-gallons of fresh clean water to the motorized mixer with a vertical paddle mixing arm or horizontal ribbon blender. Add a 50-lb bag of Bentogrout to the water and mix to yield a volume of 2.2 cubic feet of grout. Mix for 3-5 minutes until grout is thoroughly mixed with an even consistency.

3. Grout Pumping: Attach pump hose to injection pipe. Pump properly mixed bentonite grout through injection pipe until substantial backpressure is achieved or grout becomes visible at grade level along foundation wall. Typical pumping pressure range 20-80 psi. Actual pumping pressure and pumping rate will vary due to site and work conditions.   
4. Upon achieving substantial backpressure, slowly remove injection pipe straight up directly against foundation wall while continuing to inject grout. Stop injecting grout as the base of the injection pipe is removed at grade.
5. Move to next injection pipe spacing and continue grout injection. Pump grout within 45-minutes of mixing. During short delays in pumping, recycle grout through pump so that it does not set up in the hose. Position pump close to injection points to minimize pressure loss in hose.  

6. Continue injection process along exterior of foundation as required to complete the work. 
C.
INTERIOR INJECTION THROUGH DRILLED HOLES 

1. Drill Holes: Drill injection holes through foundation wall at 3” to 6” (75 mm to 150 mm) above the floor level, spaced 3 to 4 feet (0.9 m to 1.2 m) on center. If water pressure exists, a temporary plug will need to be installed in drilled holes until grouting completed. Move up the wall in 3 to 4 feet (0.9 m to 1.2 m)  increments and drill additional injection holes centered between the lower line holes to provide a diagonal shaped injection grid. Typical drilled hole diameter: 5/8” (15 mm). 
2. Grout Mixing: Add 14-gallons of fresh clean water to the motorized mixer with a vertical paddle mixer or horizontal ribbon blender. Add a 50-lb bag of Bentogrout to the water and mix for to yield a volume of 2.2 cubic feet of grout. Mix for 3-5 minutes until grout is thoroughly mixed with an even consistency.

3. Grout Pumping: Attach pump hose to injection pipe. Starting at the lowest drilled holes, insert and set injection pipe in drilled hole.  Pump properly mixed bentonite grout through injection pipe until substantial backpressure is achieved or grout returns through adjacent drilled holes. Typical pumping pressure range 20-80 psi. Actual pumping pressure will vary due to site and work conditions. Start injection process at low pressure and at slow volume for best result to track bentonite grout along exterior wall face.   
4. Upon achieving substantial backpressure or achieving grout return through adjacent drilled hole(s), plug initial grouted hole, move to adjacent hole at bottom of wall, and continue pumping process. After completing a predetermined work area, move injection process to next row of injection holes up wall. Continue grouting process until entire foundation work area has been injected. 
5. Pump grout within 45-minutes of mixing. During short delays in pumping, recycle grout through pump so that it does not set up in the hose. Position pump close to injection points to minimize pressure loss in hose.  

6. After grouting, properly seal drilled injection holes at interior face of foundation wall with high strength, non-shrink cementitious grout.
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3.04
CLEAN UP

A.
Clean up and discard extra grout from completed work area, daily and at end of project. For finished surfaces, consult Owner regarding any recommendations and instructions of removal of grout. Do not leave any grout or grout residue on pedestrian or vehicular traffic surfaces. Remove all tools, equipment, remaining product and work debris on-site. Dispose of debris following all applicable regulations.

   




End of Section 071000




This guide specification was issued January 2006 and may be superseded without notice at any time. Therefore, please confirm that this specification is still current and has not been superseded by checking at � HYPERLINK "http://www.cetco.com" ��www.cetco.com� or by calling 1-847-392-5800. 





This guide specification has been prepared according to the principles established in the Manual of Practice published by the Construction Specification Institute and is intended for use as the basis for bentonite grout remedial waterproofing for existing structures. Contact CETCO regarding installation and application guidelines not covered in this guide specification. CETCO, Building Materials Group – 1- 800-527-9948. 








