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SECTION 03 62 13

MasterFlow® 4316 – Non-Metallic, Non-Shrink Grouting

Notes to specifiers:

Please update your Master Specifications to reflect the company and product name changes. The old product names are provided in parentheses following the new names in this Section for reference.
The purpose of this guide specification is to assist the specifier in developing a project specification for the use of master buidlers solutions products.  this guide document has been prepared to be part of a complete project manual.  it is not intended to be a “stand alone” document, and it is not intended to be copied directly into a project manual.

This guide specification will need to be carefully reviewed for APPROPRIATENESS for the given project and edited accordingly to comply with project-specific requirements.

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Ultra-high-strength, high-precision, non-metallic, non-shrink grout.

1.2 RELATED REQUIREMENTS

Specifier Notes:  Edit the following list of related sections as necessary.  Limit the list to sections with specific information that the reader might expect to find in this section, but is specified elsewhere.

A. Section 03 61 00 – Cementitious Grouting.

1.3 REFERENCE STANDARDS

Specifier Notes:  List reference standards used elsewhere in this section, complete with designations and titles.

A. ASTM C 109 / C 109M – Standard Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube Specimens.

B. ASTM C 185 – Standard Test Method for Air Content of Hydraulic Cement Mortar.

C. ASTM C 191 – Standard Test Methods for Time of Setting of Hydraulic Cement by Vicat Needle.

D. ASTM C 512 / C 512M – Standard Test Method for Creep of Concrete in Compression.

E. ASTM C 666 / C 666M – Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing.

F. ASTM C 827 / C 827M – Standard Test Method for Change in Height at Early Ages of Cylindrical Specimens of Cementitious Mixtures.

G. ASTM C 882 / C 882M – Standard Test Method for Bond Strength of Epoxy-Resin Systems Used With Concrete By Slant Shear.

H. ASTM C 1090 – Standard Test Method for Measuring Changes in Height of Cylindrical Specimens of Hydraulic-Cement Grout.

I. ASTM C 1202 – Standard Test Method for Electrical Indication of Concrete's Ability to Resist Chloride Ion Penetration.

J. ASTM C 1315 – Standard Specification for Liquid Membrane-Forming Compounds Having Special Properties for Curing and Sealing Concrete.

K. DNV-OS-C502-458 –   Offshore Concrete Structures

L. ICRI 310.2 – Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, and Polymer Overlays.

M. ISO 9001:2008 – Quality Management Systems – Requirements.

1.4 PREAPPLICATION MEETINGS

Specifier Notes:  Include a preapplication meeting for critical or large projects.  Edit as necessary.  Delete if not needed.

A. Convene preapplication meeting [1 week]  [2 weeks] before start of application of non-shrink grout.

B. Require attendance of parties directly affecting work of this section, including Contractor, Architect, Engineer, applicator, and manufacturer’s representative.

C. Review materials, surface preparation, forming, mixing, placing, curing, protection, and coordination with other work.

1.5 SUBMITTALS

Specifier Notes:  Edit submittal requirements as necessary.  Delete submittals not required.

A. Comply with Section 01 33 00 – Submittal Procedures.

B. Product Data:  Submit manufacturer’s product data, including surface preparation, forming, mixing, placing, and curing instructions.

C. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply with specified requirements and are suitable for intended application.

D. Manufacturer’s Project References:  Submit manufacturer’s list of successfully completed non-shrink grout projects, including project name and location, name of architect or engineer, and type and quantity of non-shrink grout furnished.

E. Applicator’s Project References:  Submit applicator’s list of successfully completed non-shrink grout projects, including project name and location, name of architect or engineer, and type and quantity of non-shrink grout placed.

1.6 QUALITY ASSURANCE

A. Manufacturer’s Qualifications:

1. Manufacturer regularly engaged, for past 15 years, in manufacture of non-shrink grout of similar type to that specified.

2. ISO 9001:2008 certified.

B. Applicator’s Qualifications:

1. Applicator regularly engaged, for past 5 years, in application of non-shrink grout of similar type to that specified.

2. Employ persons trained for application of non-shrink grout.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Delivery Requirements:  Deliver materials to site in manufacturer’s original, unopened containers and packaging, with labels clearly identifying product name and manufacturer.

B. Storage and Handling Requirements:

1. Store and handle materials in accordance with manufacturer’s instructions.

2. Keep materials in manufacturer’s original, unopened containers and packaging until application.

3. Store materials in clean, dry area indoors.

4. Do not store materials directly on floor.

5. Store grout to produce mixed-grout temperature in accordance with manufacturer’s instructions.

6. Protect materials during storage, handling, and application to prevent contamination or damage.

1.8 FIELD CONDITIONS

A. Ambient Conditions:  35 to 100 degrees F (2 to 38 degrees C) during mixing and placing non-shrink grout.

PART 2 PRODUCTS

2.1 MANUFACTURER

A. Subject to compliance with requirements, provide products from the following manufacturer:


Master Builders Solutions

889 Valley Park Drive

Shakopee, MN  55379 USA

Customer Service:  800-433-9517

Technical Service:  800-243-6739

Direct Phone:  952-496-6000

Website: www.master-builders-solutions.com/en-us
B. Substitutions:  Not permitted.

2.2 MATERIALS

A. Ultra-High-Strength, High-Precision, Non-Metallic, Non-Shrink Grout:  “Masterflow 4316”.

1. Description:

a. Ultra high strength, hybrid performance precision grout

b. Homogeneous, flowable, and pumpable.

c. Exceptional temperature resistance:  up to 1,000 degrees F (538 degrees C).

d. Coefficient of Thermal Expansion:  Equivalent to concrete.

2. Use:  Interior or exterior use on concrete substrate.

3. VOC Content:  0 lbs per gal (0 g/L).

B. Mixing Water:  Potable water.

C. Membrane Curing Compound:  ASTM C 1315.

2.3 NON-SHRINK GROUT TEST DATA

A. Compressive Strength, C 109:

1. 8 Hours:

a. 72 Degrees F (22 Degrees C):  4,300 psi (30 MPa).

2. 12 Hours:

a. 72 Degrees F (22 Degrees C):  6,500 psi (44.8 MPa).

3. 1 Day:

a. 35 Degrees F (2 Degrees C):  4,100 psi (28.3 MPa).

b. 72 Degrees F (22 Degrees C):  Minimum 8,000 psi (55.2 MPa).

c. 100 Degrees F (38 Degrees C):  Minimum 8,000 psi (55.2 MPa).   

4. 3 Days:

a. 35 Degrees F (2 Degrees C):  8,700 psi (60 MPa).

b. 72 Degrees F (22 Degrees C):  10,900 psi (75.2 MPa).

c. 100 Degrees F (38 Degrees C):  10,600 psi (73.1 MPa).

5. 7 Days:

a. 35 Degrees F (2 Degrees C):  10,000 psi (68.9 MPa).

b. 72 Degrees F (22 Degrees C):  Minimum 12,000 psi (82.7 MPa).

c. 100 Degrees F (38 Degrees C):  Minimum 12,000 psi (82.7 MPa).

6. 28 Days:

a. 35 Degrees F (2 Degrees C):  11,900 psi (82 MPa).

b. 72 Degrees F (22 Degrees C):  16,700 psi (115.1 MPa).

c. 100 Degrees F (38 Degrees C):  17,000 psi (117.2 MPa).

B. Early Height Change, ASTM C 827:

1. 35 Degrees F (2 Degrees C):  0.4 percent.

2. 72 Degrees F (22 Degrees C):  0.7 percent.

3. 100 Degrees F (38 Degrees C):  0.9 percent.

C. Hardened Expansion, ASTM C 1090 and CRD-C621:

1. 35 Degrees F (2 Degrees C):  0.09 percent.

2. 72 Degrees F (22 Degrees C):  0.08 percent.

3. 100 Degrees F (38 Degrees C):  0.05 percent.

D. Setting Time, ASTM C 191:

1. Initial:

d. 35 Degrees F (2 Degrees C):  180 minutes.

e. 72 Degrees F (22 Degrees C):  180 minutes.

f. 100 Degrees F (38 Degrees C):  150 minutes.

2. Final:

a. 35 Degrees F (2 Degrees C):  220 minutes.

b. 72 Degrees F (22 Degrees C):  210 minutes.

c. 100 Degrees F (38 Degrees C):  180 minutes.

E. Consistency, Flow Test, 2-inch by 4-inch cylinders:  

1. 35 Degrees F (2 Degrees C):  10.5 inches (260 mm).

2. 72 Degrees F (22 Degrees C):  10 inches (250 mm).

3. 100 Degrees F (38 Degrees C):  9 inches (225 mm).

F. Mixed Density, ASTM C 185: 

1. 35 Degrees F (2 Degrees C):  145 pcf (2,323 kg/m3).

2. 72 Degrees F (22 Degrees C):  142 pcf (2,275 kg/m3).

3. 100 Degrees F (38 Degrees C):  142 pcf (2,275 kg/m3).

G. Impact Resistance, Mass Loss, LA Rattler, 2,000 Cycles:  43 percent.

H. Fatigue, DNV-OS-C502-458, Loaded at 7,639 psi (52.7MPa):  No deterioration after 2,000,000 cycles.

I. Freeze/Thaw, ASTM C 666:  Greater than 95 percent durability factor.

J. Slant Shear Bond Strength, ASTM C 882:

1. 3 Days:  3,300 psi.

2. 7 Days:  3,400 psi.

3. 28 Days:  3,500 psi.

K. Rapid Chloride Permeability, ASTM C 1202:

1. 28 Days:  Less than 500 coulombs.

L. Compressive Creep, ASTM C 512: 

1. 1 Creep Coefficient 0.08

M. Thermal Conductivity, ASTM C 518

1. 2.1 W/mK @ 28 days

The test results shown above reflect averages based on laboratory conditions. Expect reasonable variations.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine areas to receive non-shrink grout.

B. Notify Design Professional of conditions that would adversely affect surface preparation or application.

C. Do not begin surface preparation or application until unacceptable conditions are corrected.

3.2 SURFACE PREPARATION

A. Prepare surfaces in accordance with manufacturer’s instructions.

B. Clean steel surfaces to be free of dirt, dust, oil, grease, and other contaminants.

C. Concrete Surfaces to be Grouted:

1. Concrete:  Clean, saturated surface-dry (SSD), sound, and roughened to concrete surface profile (CSP) of 5 to 9 in accordance with ICRI 310.2 to permit proper bond.

2. Freshly Placed Concrete:  Achieve required surface profile in accordance with manufacturer’s instructions.

3. When Dynamic, Shear, or Tensile Forces are Anticipated:

a. Roughness of plus or minus 3/8 inch (10 mm) in accordance with manufacturer’s instructions.

b. Verify absence of bruising in accordance with ICRI 310.2.

D. Saturate concrete surfaces with clean water for 24 hours just before grouting.

E. Remove freestanding water from foundation and bolt holes immediately before grouting.

F. Grout anchor-bolt holes and allow to sufficiently set before major portion of non-shrink grout is placed.

G. Shade foundation from sunlight for 24 hours before grouting.

3.3 FORMING

A. Build forms for non-shrink grout in accordance with manufacturer’s instructions.

B. Build forms to be liquid tight and nonabsorbent.

C. Brace forms to prevent non-shrink grout from leaking or moving.

D. Side and End Forms:  Minimum 1 inch (25 mm) distance horizontally from equipment to be grouted, to permit expulsion of air and remaining saturation water as grout is placed.

E. Leave a minimum of 2 inches (51 mm) between bearing plate and forms to allow for ease of placement.

F. Extend forms a minimum of 1 inch (25 mm) higher than bottom of equipment being grouted.

3.4 MIXING

A. Add water to non-shrink grout and mix in accordance with manufacturer’s instructions.

B. Use minimum amount of water required to achieve necessary placement consistency.

C. Mix grout to achieve homogenous consistency.

D. Do not retemper grout by adding water and remixing after it stiffens.

E. Do not add plasticizers, accelerators, retarders, or other additives to grout.

F. Mix grout to produce mixed-grout temperature in accordance with manufacturer’s instructions.

3.5 PLACING

A. Place non-shrink grout in accordance with manufacturer’s instructions at locations indicated on the Drawings.

B. Place non-shrink grout in a continuous pour.

C. Place non-shrink grout to prevent entrapment of air or water beneath equipment.

D. Ensure non-shrink grout fills entire space being grouted and remains in contact with plate throughout entire grouting process.

E. Discard non-shrink grout that becomes unworkable.

F. Do not vibrate grout.

G. Trim non-shrink grout surfaces immediately after placement and cover exposed grout with clean wet rags, not burlap.  Maintain this moisture until grout surface is ready for finishing or until final set.

H. Placement Thickness:

1. Minimum:  1 inch (25 mm).

2. Lifts over 6 Inches (152 mm):  In accordance with manufacturer’s instructions.

I. Remove grout forms and cut back excessive grout in accordance with manufacturer’s instructions.

3.6 CURING

A. Cure non-shrink grout in accordance with manufacturer’s instructions.

B. Cure exposed non-shrink grout with membrane curing compound.

C. Apply membrane curing compound immediately after wet rags are removed, to minimize potential moisture loss within grout.

D. Shade foundation from sunlight for 24 hours after grouting.

E. Ensure foundation, plate, and grout temperatures do not fall below 35 degrees F (2 degrees C) until after final set, when grouting at minimum temperatures.

F. Protect non-shrink grout from freezing (32 degrees F) (0 degrees C) until it has attained compressive strength of 3,000 psi (21 MPa) in accordance with ASTM C 109.

3.7 PROTECTION

A. Protect placed non-shrink grout from damage during construction.

END OF SECTION

Disclaimer: THIS INFORMATION AND ALL FURTHER TECHNICAL ADVICE ARE BASED ON master builders solutions PRESENT KNOWLEDGE AND EXPERIENCE. HOWEVER, master builders solutions ASSUMES NO LIABILITY FOR PROVIDING SUCH INFORMATION AND ADVICE INCLUDING THE EXTENT TO WHICH SUCH INFORMATION AND ADVICE MAY RELATE TO EXISTING THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS, ESPECIALLY PATENT RIGHTS. IN PARTICULAR, master builders solutions DISCLAIMS ALL CONDITIONS AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR MERCHANTABILITY. master builders solutions SHALL NOT BE RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY KIND. master builders solutions RESERVES THE RIGHT TO MAKE CHANGES ACCORDING TO TECHNoLOGY PROGRESS OR FUrTHER DEVELOPMENTS. IT IS THE CUSTOMERS RESPONSIBILITY AND OBLIGATION TO CAREFULLY INSPECT AND TEST ANY INCOMING GOODS. PERForMANCE OF THE PRODUCT(S) DESCRIBED HEREIN SHOULD BE VERIFIED BY TESTING AND CARRIED OUT ONLY BY QUALIFIED EXPERTS. IT IS THE SOLE RESPONSIBILITY OF THE CUSTOMER TO CARRY OUT AND ARRANGE FOR ANY SUCH TESTING. REFERENCE TO TRADE NAMES USED BY OTHER COMPANIES IS NEITHER A RECOMMENDATION, NOR AN ENDORSeMENT OF ANY PRODUCT AND DOES NOT IMPLY THAT SIMILAR PRODUCT COULD OR COULD NOT BE USED.
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