

SECTION 071416 – JANUARY 2018 (Supersedes All Previous Versions)
MASTER GUIDE SPECIFICATION FOR T SERIES TUNNEL WATERPROOFING MEMBRANES
1 GENERAL REQUIREMENTS
1.1 Scope of this Specification

A. This Specification defines the requirements for waterproofing for bored rock tunnel structures. The scope of this specification includes:

a. Preparation of substrates for application of waterproofing materials;
b. Materials for waterproofing;
c. Installation and testing of waterproofing measures

This Specification is to be read in conjunction with the Drawings, and other relevant Specifications for the project.

B. Definitions

The definitions used in this Specification are defined as follows:

Contractor – The Contractor, the entity responsible for design, construction, testing, commissioning and hand-over of the Project Works.

Designer – The person or organization engaged by the Contractor for the purposes of undertaking the design of the Project Works.

Drawings – Design drawings prepared by the designer for the Project Works and Temporary Works.
Engineer – The person or organization identified in Appendix A as responsible for approval and release of a witness point or hold point.

Manufacturer or Supplier – A provider of equipment, materials, or services to the Contractor for the purposes of undertaking the Project Works, Temporary Works and Contractor’s Activities.

PVC-P – Advanced plasticized polyvinyl chloride.

1.2 Related Work

A. Related Work not in this section: excavation and backfilling, concrete, retention wall construction, expansion joint seals, flashing and sheet metal, joint sealants, vapor extraction system, gas monitoring, soil sterilant, and drainage. Other specification Sections which directly relate to the work of this section include, but are not limited to, the following:

Division 2: Subsurface and Geotechnical Investigations

Division 3: Waterstops

Division 5: Expansion Joint Products 

Division 7: Joint Treatment/ Sealants, Flashing and sheet metal, and Insulation 

Division 22: Deck and Floor Drains and other Mechanical Penetrations

Division 26: Conduit and other Electrical Penetrations

Division 31: Earthwork, Excavation and Fill, Shoring, 

Division 33: Geocomposite Foundation Drainage

1.3 Engineering Standards and Codes

Materials, equipment and methods will comply with American Standards, or other International standards or codes of practice, as identified in this Specification or in other relevant specifications. The standards will be current at the date of signing the contract for the project.

The Contractor may propose the adoption of alternative standards and will provide comprehensive details and explanations with any proposals. The use of alternative standards will be subject to the approval of the Engineer.

Table 1. ASTM International (ASTM)
	Number
	Title

	ASTM D570
	Standard Test Method for Water Absorption of Plastics

	ASTM D638
	Standard Test Method for Tensile Properties of Plastics

	ASTM D751
	Standard Test Methods for Coated Fabrics

	ASTM D1004 
	Standard Test Method for Initial Tear Resistance of Plastic Film and Sheeting

	ASTM D1758 
	Standard Test Method of Evaluating Wood Preservatives by Field Tests with Stakes

	ASTM D2136
	Standard Test Method for Coated Fabrics—Low-Temperature Bend Test

	ASTM D3786 
	Standard Test Method for Hydraulic Bursting Strength of Textile Fabrics-Diaphragm Bursting Strength Tester Method

	ASTM D4491 
	Standard Test Methods for Water Permeability of Geotextiles by Permittivity

	ASTM D4533 
	Standard Test Method for Index Trapezoidal Tearing Strength of Geotextiles

	ASTM D4632 
	Standard Test Method for Grab Breaking Load and Elongation of Geotextiles

	ASTM D5199
	Standard Test Method for Measuring the Nominal Thickness of Geosynthetics

	ASTM D5261
	Standard Test Method for Measuring Mass per Unit Area of Geotextiles

	ASTM D5385 
	Standard Test Method for Hydrostatic Pressure Resistance of Waterproofing Membranes

	ASTM D5602
	Standard Test Method for Static Puncture Resistance of Roofing Membrane Specimens

	ASTM D5635
	Standard Test Method for Dynamic Puncture Resistance of Roofing Membrane Specimens

	ASTM E96
	Standard Test Methods for Water Vapor Transmission of Materials


Table 1a. International Standards

	Number
	Title

	EN ISO 11925-2 
	Plastic sheeting – Testing


1.4 Quality Assurance

A. Installer Qualifications: Installing Company should have at least ten (10) years’ experience installing similar membrane waterproofing systems, who can comply with manufacturer's warranty requirements, and who is an Approved Applicator as determined by waterproofing/drainage system manufacturer.

B. Manufacturer Qualifications:  Waterproofing membranes and all accessory products shall be provided by a single manufacturer with a minimum of 30 years’ experience in the direct production and sales of waterproofing systems. Manufacturer shall be capable of providing field service representation during construction, approving an acceptable installer, and recommending appropriate installation methods.

C. Pre-Installation Conference: A pre-installation conference shall be held at least two weeks prior to commencement of field installation to establish procedures to maintain required working conditions and to coordinate this work with related and adjacent work. Confirm that all parties understand what is required to provide a substrate that is suitable to receive the T-Series Waterproofing System. Verify that final waterproofing and waterstop details comply with waterproofing manufacturer's current installation requirements and guidelines. Pre-con meeting attendees should include representatives for the owner, architect, inspection firm, general contractor, waterproofing contractor, concrete contractor, excavating/backfill contractor, and any contractor whose work affects the waterproofing.

D. Materials: Obtain waterproofing membrane with accessory products from a single manufacturer to assure material compatibility.
E. All work shall be performed in strict conformance with the manufacturer’s and Certified Installer’s recommendations as approved by the Engineer.  All workers shall be experienced in this type of work.  Contractor shall be responsible for the examination and acceptance of all surfaces that will receive waterproofing system and conditions affecting the proper installation of this material, and shall not proceed until all unsatisfactory conditions have been corrected.  
F. Prior to installation of reinforcement and concrete, all waterproofing work shall be inspected and approved by the Certified Inspector.  
G. Installation of the material shall be reviewed and inspected by an employee of the Contractor trained and certified by the waterproofing manufacturer (Certified Inspector.)  Each crew shall have a separate Certified Inspector reviewing its work.  
H. Work shall be installed by workers trained and certified by the waterproofing manufacturer (Certified Installer.)  Each crew shall have at least one worker that has been certified by the waterproofing manufacturer or certified installer.
I. Inspection and Testing

1. Surface inspection and acceptance:
a. Inspect all surfaces prior to waterproofing installation for compliance with surface preparation criteria submitted by Contractor. All surfaces shall be free of oils, grease or gasoline. 

b. The Certified Inspector shall inspect the area to be waterproofed.

c. Do not install any element of the waterproofing system until all deficiencies have been corrected. Re-inspect area after corrective work has been completed.

d. Use Surface Acceptance Forms approved by the Certified Inspector to release an area for waterproofing installation. The forms shall be executed by the Certified Inspector and the Contractor.  

e. Submit to the Engineer Surface Acceptance Forms signed by the Contractor before placing waterproofing membrane.  

f. Comply with the Waterproofing Manufacturers and installer’s inspection guidelines and recommendations.
2. Installation Inspection: During installation of the waterproofing system inspect the following:

a. Use of specified materials.

b. Proper storing and handling of materials.

c. Ambient temperature.

d. Installer qualifications. Verify that installer is an approved installer that has passed the daily welding test.

e. Seam direction and layout as per designer approved shop drawings.

f. Verify number and location of attachment.

g. Proper overlap of membrane at seams for welding.

h. Application of welds as specified.

i. Installation of corner patches.

j. Installation of penetrations.

k. Installation of flashings at penetrations and all other details as per approved shop drawings or Contract Drawings.

l. Location, type, and elevation of water barriers, remedial grout pipes and grout hoses.

m. Comply with the Waterproofing Manufacturers and installer’s inspection guidelines and recommendations.
3. Testing:

a. Perform testing in the presence of the Engineer.

b. Perform tests as installation progresses. Repair and retest seams that fail before continuing installation.

c. At double welds perform test by applying internal air pressure between seams as specified herein.

d. At single welds, including heat welding at water barriers or special fittings, check all welds for continuity by inspection methods as specified herein.

e. Reject defective work and submit proposed repair procedure to the Engineer for review and approval.

f. Prepare Waterproofing Installation Acceptance Forms for review by the Engineer to document an area has received waterproofing installation in accordance with the Specifications and Manufacturer’s requirements. The Certified Inspector and the Contractor shall execute the form.  

g. Distribute signed Waterproofing Installation Acceptance Forms with the Daily Reports.

h. Comply with the Waterproofing Manufacturers and installer’s inspection guidelines and recommendations.
4. Protection and Pre-Pour Inspection:

a. Check integrity of waterproofing during and after installation of rebar, formwork and during concrete pours.

b. Check for adequate relief of water behind membrane.

c. Verify that only penetrations for permanent purposes have been installed with details in accordance with the Contract Drawings.

d. Note the Certified Inspector’s approval of the pre-pour inspection on the Pre-pour checklist form. 

e. Comply with the Waterproofing Manufacturers and installer’s inspection guidelines and recommendations.
1.5 Submissions to the Engineer

The Specification requires, as a minimum, the following submissions by the Contractor to the Engineer:

A. Shop drawings including as a minimum:

a. Sequence of waterproofing installation relative to construction sequence.

b. Details of attachment assembly, connections to waterproofing of adjacent structures, break-out structures, waterproofing at penetrations.

c. Layout of water barriers, remedial grout pipes and grout hoses.

d. Type and method of membrane protection at termination of work.

e. Rebar support.
B. Manufacturer’s Installation Procedures for:

a. Method statement for preparation of substrate surfaces;

b. Method statement for installation of geotextile and waterproofing membrane;

c. Method statement for installation of waterstops and re-injectable grout tubes.

1.6 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, as well as, damage from weather, excessive temperatures and prolonged sunlight. Remove damaged material from site and dispose of in accordance with applicable regulations.

B. Storage: Do not double-stack pallets during shipping or storage. Protect waterproofing materials from moisture, excessive temperatures and sources of ignition. Provide cover, top and all sides, for materials stored on-site, allowing for adequate ventilation. Canvas tarps are recommended.

2 MATERIALS

2.1 Smoothing Shotcrete

Smoothing shotcrete will be a regulating layer of plain, permanent type shotcrete (Shotcrete Type P1 with no coarse aggregate), in accordance with the requirements of the Specification for Shotcrete. The maximum aggregate size for smoothing shotcrete will be 6 mm (1/4”).

2.2 Blinding Concrete and Protection Layer

Blinding concrete and concrete protection layer shall be grade N10 in accordance with the Specification for Cast-In-Place Concrete.

2.3 Protective Geotextile

Protective non-woven polypropylene (PP) geotextile, placed against the substrate, which may be rock surface, smoothing shotcrete and/or blinding concrete, prior to installation of waterproofing membrane, will be approved by the waterproofing membrane manufacturer and will have mechanical and physical properties tested in accordance with the appropriate standards, as shown in Table 2.

Table 2. Protective Geotextile Properties

	Test Property
	Test Standard
	Geotex 1601
	Geotex 2401

	Thickness
	ASTM D5199
	145 mils (3.7 mm)
	230 mils (5.8 mm)

	Mass/Unit Area
	ASTM D5261
	15.0 oz/yd2 (509 g/m2)
	24.0 oz/yd2 (814 g/m2)

	Grab Tensile Strength
	ASTM D4632
	380 lbs (1691 N)
	500 lbs (2224 N)

	Elongation
	ASTM D4632
	50%
	50%

	Trapezoid Tear Strength
	ASTM D4533
	150 lbs (668 N)
	200 lbs (890 N)

	Mullen Burst
	ASTM D3786
	750 psi (5170 kPa)
	800 psi (5515 kPA)

	Water Flow Rate
	ASTM D4491
	50 gpm/ft2 (2037 l/min/m2)
	25 gpm/ft2 (1018 l/min/m2)

	Chemical Resistance (pH Value 2 to 13)
	
	PASS
	PASS


The geotextile shall be polypropylene (PP). The fibers of the geotextile and thread used in joining lengths will consist of long chain synthetic polymers composed of at least 95% by mass of poly- olefins. The geotextile filaments will be rot proof, chemically stable and will have low water absorbency. Filaments will resist de-lamination and maintain their relative dimensional stability in the geotextile. 

Geotextile shall be non-woven with filaments bonded by needlepunching.
The geotextile will be non-degradable and will be resistant to water with high or low pH values.

The Contractor will submit to the Engineer for approval details of the geotextile to be used behind the waterproofing membrane. The submission will include sufficient information to demonstrate compliance with the requirements of this Specification.

2.4 Waterproofing Membrane

Waterproofing membrane for tunnel walls, base slabs and tunnel crown will consist of heat welded sheets of polyvinyl chloride (unreinforced PVC manufactured in the United States of America from original raw material – no external recyclate) without DEHP (DOP) plasticizer provided by CETCO.
The properties of the waterproofing membrane will be as shown in Table 3.
Table 3. T-Series Properties

	Description
	Standard
	T-80NR
	T-100NR

	Thickness
	ASTM D751
	2.0 mm (80 mil)
	2.5 mm (100 mil)

	Hydrostatic Pressure Resistance
	ASTM D5385
	70 m (231 ft)
	70 m (231 ft)

	Tensile Strength
	ASTM D638 (Type IV)
	16.7 MPa (2,425 psi)
	20.0 MPa (2,910 psi)

	Elongation at Break
	ASTM D638 (Type IV)
	295%
	290%

	Tearing Resistance
	ASTM D1004
	102.3 N (23 lbf)
	124.55 N (28.0 lbf)

	Water Absorption, 24 Hrs @ 50°C
	ASTM D570
	0.11%
	0.09%

	Static Puncture Resistance
	ASTM D5602
	329 N (73 lbf)
	412 N (93 lbf)

	Low Temperature Flexibility (-30°F)
	ASTM D2136
	Pass
	Pass

	Water Vapor Transmission
	ASTM E96
	0.036 gr/m/hr (0.1 Perms)
	0.036 gr/m/hr (0.1 Perms)

	Dynamic Puncture Resistance
	ASTM D5635
	29.14 J (21.5 ft-lbf)
	32.2 J (23.7 ft-lbf)

	Chemical Resistance pH Value 2 to 13
	
	Pass
	Pass

	Flammability
	EN ISO 11925-2
	Pass/Self Extinguishing
	Pass/Self Extinguishing


The membrane will include a signaling layer, to give a visual indication of any mechanical damage to the exposed surface of the membrane. The signaling layer will be such that it does not adversely affect the seam welds.

The membrane is required to be self-extinguishing.

The Contractor will obtain and make available to the engineer the following information for each separate consignment of waterproofing membrane delivered to the site:

a. Membrane type and product name;

b. Names and addresses of membrane manufacturer.

c. Manufacturer’s certification that the membrane is Made in the U.S.A.

2.5 Fasteners for Geotextile and Waterproofing Membrane

AD-100 Membrane attachment disks shall be utilized and are compatible with CETCO Geotex products and CETCO PVC non-reinforced waterproofing membrane to create a waterproofing system without the need for penetrating the PVC waterproofing membrane to affix it to the substrate. The PVC disks are mechanically fastened through the embedded steel washer and the geotextile to secure it to the substrate and the waterproofing membrane is welded to the plate using a handheld hot air welder.
2.6 Waterstops 
CETCO TW-17 baseseal waterstop (water barrier) provided by CETCO will be used where shown on the Drawings. CETCO TW-17 is a flexible 432 mm (17”) wide PVC based baseseal waterstop that is heat welded to the PVC membrane that will be embedded in the concrete. The material type for baseseal waterstops will be compatible with the material type for the waterproofing membrane adopted.

Baseseal waterstops for use with waterproofing membrane across a construction joint will be external, provided in accordance with details shown on the Drawings, and will possess the following properties:

a. Will be able to resist a water pressure of up to 30 m without loss of performance or function in the case of mined tunnels and crossover caverns;

b. Will be able to resist a water pressure of up to 60 m without loss of performance or function in the case of cross passages;

c. Will be heat welded to the waterproofing membrane;

d. Will be capable of resisting repeated wet and dry cycles without loss of performance or function.

Akwastop, Hydrophilic waterstops will be provided in accordance with details shown on the drawings and will possess the following properties:

a. Will be able to resist a water pressure of up to 30 m without loss of performance or function;

b. Will be of sufficient initial size and able to remain securely in place in a joint that may be subject to up to 1mm  of expansion;

c. Material type will be polymer-based, or of another material that meets the durability requirements of the project. Bentonite or clay-based waterstops are not acceptable;

d. Will be capable of resisting repeated wet and dry cycles without loss of performance or function;
e. Will be fixed with adhesive. Use of nails or fasteners is not acceptable.

The Contractor will submit the following information for each separate type of waterstop (baseseal or hydrophilic) proposed for use to the Engineer for approval prior to their use in the works:

a. Waterstop name, type and characteristics;

b. Names and addresses of manufacturer;

c. Manufacturing characteristics and constituents including composition and type of constituent materials and other components.

2.7 Grout Tubes & Pipes
CETCO CGT-50 grout tubes will be provided in accordance with details shown on the Drawings. The Contractor will submit the following information for each separate type of injectable tube proposed for use to the Engineer for approval prior to their use in the works:

a. Name, type and characteristics of grout tubes;

b. Names and addresses of manufacturer;

c. Manufacturing characteristics and constituents including composition and type of constituent materials and other component;
d. Proposed grout type with details of strength and durability characteristics.
3
EXECUTION
2.8 Preparation of Substrate

The substrate shall be prepared for fixing of (Geotex 1601 or Geotex 2401) geotextile in accordance with the manufacturer’s instructions. All temporary construction fixtures shall either be removed from the substrate where possible and safe to do so, or cut flush with the substrate and covered with smoothing shotcrete prior to installation of the geotextile. Any core holes or rockbolt recesses in the substrate must be backfilled with mortar to be flush with the surface of the substrate.

Where temporary support in the form of rock bolts, dowels, mesh, steel fiber reinforced shotcrete or lattice girders has been installed these shall be covered with smoothing shotcrete of minimum thickness as shown on the Drawings.

All invert surfaces shall be cleaned to sound rock and have a minimum 100 mm (4”) thick layer of blinding concrete placed prior to installation of the geotextile.

The substrate surface, which may be rock, smoothing shotcrete or blinding concrete, onto which a geotextile is to be fixed, will be well-finished with a regular and even surface without sharp projections, or any edges with a curvature radius of less than 200 mm (8”). The relative surface deviation from the design substrate surface must be within the range shown below.

[image: image1.png]



The Contractor shall prepare a method statement for preparation of the substrate and submit to the Engineer for approval. The method statement will include a Hold Point for acceptance of each area of completed substrate preparation prior to installation of the geotextile.

2.9 Installation of Geotextile

The protective geotextile layer will be fixed to the substrate by means of percussion nails, allowing enough slack for the geotextile to conform to variations in the substrate surface during concrete placement. The percussion nails will be driven through an AD-100, and then through the geotextile material. Any projecting nail heads will be removed.

Fasteners will be at the deep points of concavities in the substrate surface on a grid of not more than 1000 mm (40”) x 1000 mm (40”).

The geotextile will be installed in accordance with manufacturer recommendations with laps between sheets of at least 200 mm (8”).

2.10 Installation of Waterproofing Membrane

The Contractor shall prepare a method statement for installation of the geotextile and waterproofing membrane and submit to the Engineer for approval.

The waterproofing membrane will be installed as a continuous membrane without penetrations and will be placed closely against the geotextile protective layer. The waterproofing membrane will be supplied in dimensions and shape that minimizes the requirements for on-site seam welds. Where sheets meet, they will have sufficient overlap to allow welding to be satisfactorily completed in accordance with the manufacturer’s requirements.

The membrane sheets will be fixed firmly to the substrate by welding the CETCO PVC material to the AD-100 discs used to fasten the geotextile into place without creating a hole through the waterproofing membrane. This will be done to avoid stretching during concrete placement and prevent penetrations through the waterproofing membrane. The method of fixing the waterproofing membrane will be fully described in the method statement for installation of geotextile and waterproofing membrane.

Nails, welding tools or any other object will not penetrate the membrane, except in accordance with approved fastening details.

Welding of the membrane sheet edges will be carried out by experienced personnel and with purpose-made equipment to create two lines of weld at each joint to form a double seam. Each weld will be at least 6 mm (1/4”) wide and the space between the two welds will not exceed 20 mm (3/4”). Repairs and T-joints may have solid weld up to 30 mm (1 1/4”) wide, and will be as recommended by the manufacturer. Details of the welding methods for repairs and T-joints will be included in the method statement for installation of geotextile and waterproofing membrane.

The connections between the rondelles and the fixing will be weaker than the connection between the rondelles and the membrane, and weaker than the membrane itself.

The membrane at the ends of each waterproofed section of tunnel will be temporarily sealed against the substrate surface to prevent ingress of concrete or grout between the membrane and the substrate. The method of sealing will be described in the method statement for installation of geotextile and waterproofing membrane.

The installation of the waterproofing membrane will be carried out only when the atmospheric temperature in the area of installation is higher than 5˚C (41˚F), and in accordance with manufacturer recommendations.
2.11 Testing of Waterproofing Membrane Seams
The integrity of all installed membrane joints will be verified by non-destructive testing as soon as the weld seam has cooled – for thermal fusion welded joints.

All completed double-seam welds in accordance with this Specification will be tested by the application of air pressure to the space between the two seams. The test pressure will be applied at one end of a seam and measured at the other end to test the integrity of the whole joint.

The test pressure for double seam welds will be not less than 210 kPa (30 psi), and reduction of pressure after 10 minutes will not exceed 10%.

All completed single seam solid welds will be visually inspected by seam probe or rounded screwdriver to ensure a continuous weld with no visible gaps at the edges. Where the tunnel surface profile permits welds will also be tested for integrity by vacuum testing to 20 kPa (3 psi) with no loss of vacuum.

The Contractor will maintain records of all testing of welds for review by the Engineer. Testing pressures and results will be marked on the membrane at the locations corresponding to the testing.
2.12 Protection of Waterproofing Membrane
Membrane will be carefully protected until concrete is placed against it.

Burning, drilling, and welding of reinforcement will not be undertaken in proximity to waterproofing membrane. Installation of steel reinforcement for subsequent concrete works will be carried out only where the membrane has been protected from damage. Mesh and steel bars will be separated from the membrane using plastic chairs. The methods for protecting the membrane from damage by steel reinforcement will be described in the method statement for installation of geotextile and waterproofing membrane.

Water percolating behind the membrane will be led away to avoid formation of water-filled blisters. Pipes for disposal of water will be ‘lay-flat’ type, suitable for subsequent grouting once the final concrete is placed.

Strips of membrane at least 500 mm (20”) wide will be spot welded to the waterproofing membrane at the formwork stop ends to protect the installed membrane from being damaged.

Where membrane is installed in the tunnel invert, a concrete protection layer shall be installed as shown on the Drawings.

Penetrations through the waterproofing membrane will only be provided where shown on the Drawings. Fixings into the rock that are required to support loads will incorporate a sheath, capable of supporting the design load, completely surrounding the fixing. The sheath will be heat welded to the sheet membrane and vacuum tested. A full inspection of these fixings will be carried out by the Engineer prior to the casting of the permanent lining and any leaking fixing will be rectified.


The Contractor will supply and maintain such additional firefighting equipment in the tunnel as may be deemed necessary by the Engineer for the whole period that membrane material is exposed in the tunnel.

2.13 Repair of Waterproofing Membrane

Any areas failing to achieve the specified weld testing requirements will be repaired in accordance with manufacturer instructions and Contractor’s method statement or replaced to the approval of the Engineer. Areas that have been repaired will be recorded and re-tested.

2.14 Installation of Waterstops, Remedial Grout Pipes, and Injectable Grout Tubes
All waterstops, remedial grout pipes, and injectable hoses will be installed in accordance with manufacturer recommendations.

Water barriers shall be installed at all construction joints, interruptions, penetrations, and projections in the concrete and at termination of PVC waterproofing membrane.

The TW-17 baseseal waterstop will be heat welded to the waterproofing membrane at the locations shown on the Drawings, and will allow the joining of sections of waterstop to be achieved while retaining a continuous unbroken profile.
Where hydrophilic waterstops are required, they will be located as close as practicable to the center of the joint face and will intersect any transverse waterstops at the same level. Joining of hydrophilic waterstop profiles shall be in accordance with the manufacturer’s recommendations.

Waterstops will be positioned to enable the placement of good quality concrete around the waterstops, to prevent folding of the waterstops, and to ensure the full embedment depth of the waterstop is achieved.

Injectable grout tubes will be tested as part of the sealing process. After a satisfactory seal has been achieved, all injectable tubes will be fully and permanently grouted with 100-year durable grout.


The Contractor shall prepare a method statement for the installation and joining of all waterstop and injectable grout tubes and submit to the Engineer for approval.
This guide specification was issued January 2018 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 www.cetco.com/bmg or by calling CETCO at 1-847-851-1500. 





CAST-IN-PLACE CONCRETE CONSTRUCTION SPECIFICATION





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 with cast-in-place concrete structures. This specification is not intended for use with shotcrete construction. Contact CETCO regarding installation and application guidelines for Tunnel Waterproofing Systems when used with shotcrete construction. CETCO, Building Materials Group – (847) 851-1500. 





This master guide specification contains work sections in PART 3 – Execution – pertaining to both zero-lot line construction and backfilled foundation wall construction. Therefore, PART 3 should be edited to only include work sections specific to the job site conditions required on the project.  
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