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SECTION 03 37 13
MasterEmaco® S 211SP Shotcrete (Formerly Shotpatch 21F)
Note to specifiers:

The Construction Systems business of BASF Corporation previously conducted business as Degussa, Inc. Building Systems.  The Admixture Systems business of BASF Corporation previously conducted business as Degussa Admixtures, Inc. and Master Builders, Inc.

On January 1, 2014 BASF launched the Master Builders Solutions brand in North America. With Master Builders Solutions, BASF combined its existing construction brands such as Master Builders, Chemrex, Sonneborn, MBT and others that have established a legacy of innovation, to create one unparalleled, globally recognized brand for its solutions to the construction industry. 

This new BASF harmonized naming system, presents simpler, more logical and easier to understand product names. Each new name reflects an application property or function.

The purpose of this guide specification is to assist the specifier in developing a project specification for the use of BASF Construction Chemicals 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 SUMMARY

A. Section Includes:

1. Application of 1-component, fiber-reinforced, silica-fume-enhanced, structural wet or dry-process shotcrete.

Delete sections below not relevant to this project; add others as required.

B. Related Sections:

1. Section 03 30 00 – Cast-in-Place Concrete.

2. Section 03 41 00 – Precast Structural Concrete.

1.2 SUBMITTALS

A. Comply with Section [01 33 00] [__ __ __].

B. Product Data:  Submit manufacturer's technical data sheets and LEED product information for each product.

C. Submit list of project references as documented in this Specification under Quality Assurance Article.  Include contact name and phone number of person charged with oversight of each project.

D. Quality Control Submittals:

1. Provide protection plan of surrounding areas and non-cementitious surfaces.

1.3 QUALITY ASSURANCE

A. Comply with Section [01 40 00] [__ __ __].

B. Qualifications:

1. Manufacturer Qualifications:  Company with minimum 15 years of experience in manufacturing of specified products.

2. Manufacturer Qualifications:  Company shall be ISO 9001:2000 Certified.

3. Applicator Qualifications:  Company with minimum of 5 years experience in application of specified products on projects of similar size and scope, and is acceptable to product manufacturer.

a. Successful completion of minimum of 5 projects of similar size and complexity to specified Work.

b. Use workers skilled in use of shotcrete equipment.

retain the following paragraph if dry shotcrete process is employed on project.

c. Nozzleman:  Certified by American Concrete Institute, Committee 660.

C. Field Sample:

1. Install at Project site or pre-selected area of building an area for field sample, as directed by Architect.

2. Apply material in accordance with manufacturer’s written application instructions.

3. Manufacturer’s representative or designated representative will provide suggestions for; surface preparation, mixing, and use of prepackaged shotcrete material.

4. Field sample will be standard for judging workmanship on remainder of Project.

5. Maintain field sample during construction for workmanship comparison.

6. Do not alter, move, or destroy field sample until Work is completed and approved by Architect.

7. Obtain Architect’s written approval of field sample before start of material application, including approval of aesthetics, texture, and appearance.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Comply with Section [01 60 00] [__ __ __].

B. Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.

C. Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.

D. Store materials in unopened containers in clean, dry area between 45 and 90 degrees F (7 and 32 degrees C).
1.5 PROJECT CONDITIONS

A. Environmental Requirements:

1. Minimum Ambient and Surface Temperatures:  45 degrees F (7 degrees C) and rising at time of application.
PART 2 -  PRODUCTS

2.1 MANUFACTURERs

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

BASF Corporation

Construction Chemicals

889 Valley Park Drive

Shakopee, MN  55379

Customer Service:  800- 433-9517

Technical Service:  800-243-6739

Direct Phone:  952-496-6000

Internet: www.master-builders-solutions.basf.us

B. Substitutions:  Comply with Section [01 60 00] [__ __ __].

C. Specifications and Drawings are based on manufacturer's proprietary literature from BASF Construction Chemicals.  Other manufacturers shall comply with minimum levels of material and detailing indicated in Specifications or on Drawings.  Architect will be sole judge of appropriateness of substitutions.

2.2 MATERIALS

A. One-component, fiber-reinforced, silica-fume-enhanced, structural wet or dry-process shotcrete:

1. Acceptable Product:  MasterEmaco S 211SP (formerly Shotpatch 21F) by BASF.

B. Performance Requirements:  Provide material complying with the following requirements:

1. Compliances:

a. Cement:  ASTM C150.

b. Sand Gradation:  ASTM C33 and ACI 506.

2. Unit Weight:  129 lbs per cu ft (2,067 kg/m3).

3. Set Time, ASTM C266, at 70 degrees F (21 degrees C):

a. Initial Set:  2 hours 45 minutes.

b. Final Set:  6 hours.

4. Compressive Strength, ASTM C109:

a. 1 day:  2,500 psi (17.2 MPa).

b. 7 days:  6,000 psi (41.4 MPa).

c. 28 days:  7,000 psi (48.3 MPa).

5. Splitting Tensile Strength, ASTM C496:

a. 1 day:  200 psi (1.4 MPa).

b. 7 days:  300 psi (2.1 MPa).

c. 28 days:  400 psi (2.8 MPa).

6. Flexural Strength, ASTM C348:

a. 1 day:  600 psi (4.1 MPa).

b. 7 days:  1,200 psi (8.3 MPa).

c. 28 days:  1,800 psi (12.4 MPa).

7. Direct Tensile Bond Strength, ACI 503R, Appendix A:

a. 1 day:  50 psi (0.3 MPa).

b. 7 days:  130 psi (0.9 MPa).

c. 28 days:  180 psi (1.2 MPa).

8. Slant Sheer Bond Strength, ASTM C882, Modified:

a. 1 day:  1,200 psi (8.3 MPa).

b. 7 days:  2,500 psi (17.2 MPa).

c. 28 days:  3,000 psi (20.7 MPa).

9. Compressive Strength, Dry Process, ASTM C42:

a. 3 days:  6,000 psi (41.4 MPa).

b. 28 days:  10,000 psi (69.0 MPa).

10. Compressive Strength, Wet Process, ASTM C42:

a. 3 days:  5,500 psi (38.0 MPa).

b. 28 days:  9,500 psi (66.0 MPa).

11. Drying Shrinkage, ASTM C157, Modified:

a. 28 days:  0.08 percent.

12. Modulus of Elasticity, ASTM C469:

a. 28 days:  4.6 x 106 psi (31.7 GPa).

13. Rapid Chloride Permeability, ASTM C1202 and AASHTO T277:

a. 28 days:  685 coulombs.

14. Freeze/Thaw Resistance, ASTM C666, Procedure A, at 300 cycles:  95 percent RDM.

15. Abrasion Resistance, ASTM C779A:

a. 30 minutes:  0.021 inch (0.53 mm).

b. 60 minutes:  0.036 inch (0.91 mm).

16. VOC Content:  0 lbs per gal (0 g/L), less water and exempt solvents.

PART 3 -  eXECUTION

3.1 EXAMINATION

A. Comply with Section [01 70 00] [__ __ __].

3.2 SURFACE PREPARATION

A. Protection:  Protect adjacent Work areas and finish surfaces from damage during shotcrete application.

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

C. Concrete Preparation:

1. Perform surface preparation in accordance with ICRI Technical Guideline No. 03730 and ACI 506.2.

2. Remove unsound and delaminated concrete, providing minimum 1/4-inch (6-mm) substrate-profile amplitude (ICRI Concrete Surface Profile 9) and 3/4-inch (19-mm) clearance behind corroded reinforcing steel.

3. Saw cut area being repaired to minimum depth of 1/4 inch (6 mm).

4. Mechanically abrade surface to remove bond-inhibiting materials and provide additional mechanical bond, after removing concrete.
5. Do not use method of surface preparation that will fracture concrete.
6. Verify absence of microcracking or bruising in accordance with ICRI Guideline No. 03732.

7. Presoak prepared concrete surface to provide saturated surface-dry (SSD) condition.
D. Corroded Reinforcing Steel Preparation:

1. Remove oxidation and scale from exposed reinforcing steel in accordance with ICRI Technical Guideline No. 03730.
2. Coat prepared reinforcing steel with rebar coating or install galvanic anodes approved by shotcrete manufacturer for additional protection.

3.3 mixing - Wet process

A. Mix materials in accordance with manufacturer’s instructions.

B. Precondition materials to approximately 70 degrees F (21 degrees C) for minimum of 24 hours before using.

C. Mechanically mix using appropriately sized mortar mixer.

D. Mix to reach homogeneous consistency.
E. Do not exceed maximum water content in accordance with manufacturer’s instructions.
3.4 application

A. Apply shotcrete in accordance with manufacturer’s instructions.

B. Application Thickness per Lift:

1. Minimum:  3/8 inch (10 mm).

2. Maximum:  6 inches (152 mm).

C. Apply shotcrete while taking proper consideration for rebound and compaction around reinforcing steel.
D. Scratch preliminary lift before initial set when applying multiple lifts.

E. Apply succeeding lift after preliminary lift has reached final set.

F. Keep surface continually moist if succeeding lift will not be immediately placed.

G. Cut off or level application as required, matching original concrete elevation.

H. Apply evaporation reducer approved by shotcrete manufacturer in rapid-drying conditions.

I. Finish final shotcrete surface as required.
3.5 Curing

A. Cure shotcrete in accordance with manufacturer’s instructions.

B. Cure shotcrete in accordance with ACI 308.
C. Apply curing compound that complies with moisture-retention requirements of ASTM C309 or C1315 or moist cure for a minimum of 7 days.
3.6 PROTECTION

A. Protect completed shotcrete from damage during construction.

END OF SECTION

Disclaimer

This information and all further technical advice are based on BASF’s present knowledge and experience. However, BASF 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, BASF disclaims all CONDITIONS AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR MERCHANTABILITY. BASF SHALL NOT BE RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY KIND. BASF reserves the right to make any changes according to technological progress or further developments. It is the customer’s 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 products could not be used.
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