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SECTION 03 5416

HYDRAULIC CEMENT UNDERLAYMENT

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes a self-leveling underlayment that consists of a blend of Portland
cements, other hydraulic cements and polymers that is used to level and smooth
interior concrete and properly prepared, non-water-soluble adhesive residue on
concrete prior to the installation of finished flooring on all grade levels.

B. This is to be applied to all existing floor slabs in the renovated area.

C. The top elevation shall match the top elevation of the new slab on grade.
1. Thickness of underlayment will vary depending on elevation of slab after

demolition of existing floor materials.

D. Related Sections include the following:
1. Division 03 Concrete Sections
2. Division 09 Flooring Sections

1.2 REFERENCES

A. ASTM C109M, Compressive Strength Air-Cure Only

B. ASTM C348, Flexural Strength of Hydraulic-Cement Mortars

C. ASTM F2170, Relative Humidity in Concrete Floor Slabs Using in situ Probes

D. ASTM F710, Standard Practice for Preparing Concrete Floors to Receive Resilient
Flooring

1.3 SUBMITTALS

A. Product Data: Submit manufacturer's product data and installation instructions for
each material and product used. Include manufacturer's Safety Data Sheets.

B. Qualification Data:  For Installer

1.4 QUALITY ASSURANCE

A. Installation of the underlayment product must be completed by a factory-trained
applicator, using mixing equipment and tools approved by the manufacturer.

B. Product must have hydraulic cement-based inorganic binder content as the primary
binder which includes Portland cement per ASTM C150: Standard Specification for
Portland cement and other specialty hydraulic cements. Gypsum-based products are
not acceptable.

C. Manufacturer Experience: Provide products of this section by companies which have
successfully specialized in production of this type of products for not less than 10
years.  Contact Manufacturer Representative prior to installation.
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1.5 WARRANTY

A. Underlayment installed as part of a floor system, shall be installed in conjunction with
the requirements of the manufacturer to provide a 5-Year Warranty.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver products in original packaging, labeled with product identification,
manufacturer, batch number and shelf life.

B. Store products in a dry area with temperature maintained between 50° and 85°F
(10° and 29°C) and protect from direct sunlight.

C. Handle products in accordance with manufacturer's printed recommendations.

1.7 PROJECT CONDITIONS

A. Do not install material below 50°F (10°C) surface and air temperatures. These
temperatures must also be maintained during and for 48 hours after the installation
of products included in this section. Install quickly if substrate is warm and follow
warm weather instructions available from the manufacturer.

PART 2 - PRODUCTS

2.1 HYDRAULIC CEMENT UNDERLAYMENT

A. Basis-of-Design: Hydraulic Cement-Based Self-Leveling Underlayment System:
1. ARDEX V 1200™; manufactured by ARDEX Americas: www.ardexamericas.com.

a. Primer Standard Absorbent Concrete: ARDEX P 51™ Primer
b. Primer Extremely Absorbent Concrete: May require two applications of

ARDEX P 51
c. Primer non-porous substrates such as burnished concrete, properly prepared

non-water soluble adhesive residue on concrete and concrete treated with
approved silicate compounds: ARDEX P 82™ Ultra Prime

2. Performance and Physical Properties: Meet or exceed the following values for
material cured at 73° F+/-3°F (23° C+/-3°C) and 50% +/-5% relative
humidity:
a. Application: Barrel Mix or Pump
b. Flow Time:  10 minutes
c. Final Set: Approx. 90 minutes
d. Compressive Strength: 4500 psi (315 kg/cm2) at 28 days, ASTM C109M.
e. Flexural Strength: 1000 psi (70 kg/cm2) at 28 days, ASTM C348.
f. VOC: 0

B. Other Acceptable Manufacturers:
1. Custom Building Products;  www.custombuildingproducts.com.
2. LATICRETE International, Inc; www.laticrete.com.
3. UZIN, a division of UFLOOR Systems Inc; www.ufloorsystems.com.
4. Schonox HPS North America; www.hpsubfloors.com.
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2.2 WATER

A. Water shall be clean, potable, and sufficiently cool (not warmer than 70°F).

PART 3 - EXECUTION

3.1 PREPARATION

A. General: Prepare substrate in accordance with manufacturer’s instructions.
1. Concrete

a. Prior to proceeding please refer to ASTM F710 Standard Practice for
Preparing Concrete Floors to Receive Resilient Flooring. All concrete
subfloors must be sound, solid, clean, and free of all oil, grease, dirt, certain
curing compounds and any contaminant that might act as a bond breaker
before priming. Mechanically clean if necessary using shot blasting or other.
Acid etching and the use of sweeping compounds and solvents are not
acceptable.

b. Substrates shall be inspected in accordance with ASTM F2170 and corrected
for moisture or any other conditions that could affect the performance of the
underlayment or the finished floor covering. For areas where moisture vapor
emissions exceed the required limits refer to Section 09 05 61.13, Moisture
Vapor Emission Control and install the appropriate ARDEX Moisture Control
System.

2. Crack and Joint Preparation
a. Moving Joints and Moving Cracks - Prepare all moving joints and moving

cracks up through the underlayment with a flexible sealing compound
recommended by the manufacturer.

b. Saw Cuts, Control Joints and Dormant Cracks - Fill all dormant joints and
dormant cracks with a Low Viscosity Rigid Polyurethane Crack & Joint Repair
or Self-Drying, Cement- Based Finish Underlayment as recommended by
the manufacturer.

3. Adhesive residues on concrete must first be tested to make certain they are not
water- soluble. Water-soluble adhesives must be completely mechanically
removed down to clean concrete. Non-water-soluble adhesives should be
prepared to a thin, well-bonded residue using the wet-scraping technique as
recommended by the Resilient Floor Covering Institute (www.rfci.com). The
prepared residue should appear as nothing more than a transparent stain on the
concrete after scraping.

4. Other Non-Porous Substrates: The substrate must be clean and free of all waxes,
sealers dust, dirt, debris and any other contaminant that may act as a bond
breaker. If necessary, clean by mechanical methods such as shot blasting.

3.2 APPLICATION

A. Examine substrates and conditions under which materials will be installed. Do not
proceed with installation until unsatisfactory conditions are corrected.
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B. Coordinate installation with adjacent work to ensure proper sequence of construction.
Protect adjacent areas from contact due to mixing and handling of materials.

C. Priming (Basis-of-Design System):
1. Standard Absorbent Concrete: Dilute ARDEX P 51 1:1 with water and apply

evenly with a soft bristled push broom. Do not leave any bare spots. Remove all
puddles and excess primer. Allow to dry to a clear, thin film (min. 3 hours, max.
24 hours). Underlayment shall not be applied until the primer is dry.

2. Extremely Absorbent Concrete: Make an initial application of ARDEX P 51diluted
with  3 parts water using a soft push broom. Do not leave any bare spots.
Remove all puddles and excess primer. Allow to dry thoroughly (1 to 3 hours)
before proceeding with the standard application of primer as described above for
standard absorbent concrete.

3. Non-Porous Substrates, such as burnished concrete, terrazzo, well-bonded
ceramic and quarry tile, epoxy coating systems, and properly prepared,
non-water soluble adhesive residue on concrete: Prime with ARDEX P 82 Ultra
Prime. Follow the mixing instructions on the container and apply with a
short-nap or sponge paint roller, leaving a thin coat of primer no heavier than a
thin coat of paint. Do not leave any bare spots. Remove all puddles and excess
primer. Allow to dry to a clear, slightly tack film (minimum 3 hours, maximum
24 hours). Underlayment shall not be installed until primer is dry. NOTE: If a
suitable acrylic curing compound has been used on the concrete, test the surface
for porosity. If the concrete is porous, prime with ARDEX P 51. If it is non-
porous, prime with ARDEX P 82.

D. Mixing: Comply with manufacturer's printed instructions.

E. Application: Comply with manufacturer's printed instructions and the following.
1. Underlayment must be installed at a minimum thickness of 1/8” (3 mm) over

the highest point in the floor, which typically results in an average thickness of
¼” (6 mm) or more over the entire floor.

2. Pour the liquid underlayment and spread in place with the Spreader.
Immediately use the a smoother or spike roller to smooth the surface. Wear
non-metallic cleats to avoid leaving marks in the liquid underlayment

F. Curing
1. The cure time required prior to installing finish flooring will vary with the

thickness of the underlayment installation and the type of flooring being
installed. Contact manufacturer regarding recommended cure times.

3.3 PROTECTION

A. Prior to the installation of the finish flooring, the surface of the underlayment should
be protected from abuse by other trades by the use of plywood, Masonite or other
suitable protection course.

END OF SECTION
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THE SFWQ STRUCTURE IS DESIGNED TO MINIMIZE MAINTENANCE. HOWEVER, IT IS SUBJECT TO CLOGGING BY SEDIMENT, OIL, GREASE, GRIT, AND OTHER DEBRIS. ACTUAL PERFORMANCE AND SERVICE LIFE OF THE STRUCTURE IS NOT AVAILABLE AT THIS TIME. NEVERTHELESS, IT IS STILL VERY IMPORTANT TO PROVIDE A GENERAL STANDARD MAINTENANCE GUIDELINE IN ORDER TO MAINTAIN ADEQUATE STRUCTURE OPERATION.  THE MAINTENANCE OF THE SYSTEM INCLUDES:  THE WATER LEVEL IN THE FILTER CHAMBER SHOULD BE MONITORED BY THE OWNER ON A QUARTERLY BASIS AND AFTER EVERY LARGE STORM FOR THE FIRST YEAR AFTER COMPLETION OF CONSTRUCTION. A LOG OF THE RESULTS SHOULD BE MAINTAINED, INDICATING THE RATE OF DEWATERING AFTER EACH STORM AND THE WATER DEPTH FOR EACH OBSERVATION. ONCE THE REGULATORY STORMWATER INSPECTOR INDICATES THAT SATISFACTORY PERFORMANCE OF THE STRUCTURE HAS BEEN DEMONSTRATED, THE MONITORING SCHEDULE MAY BE REDUCED TO AN ANNUAL BASIS.  AS WITH OTHER PRETREATMENT STRUCTURES, THE FIRST CHAMBER MUST BE PUMPED OUT SEMI-ANNUALLY, OR WHEN SEDIMENT DEPTH REACHES 6" , WHICHEVER COMES FIRST. IF THE CHAMBER CONTAINS AN OIL SKIM, IT SHOULD BE REMOVED BY A FIRM SPECIALIZING IN OIL RECOVERY AND RECYCLING. THE REMAINING MATERIAL MAY THEN BE REMOVED BY A VACUUM PUMP TRUCK AND DISPOSED OF IN AN APPROVED LANDFILL. AFTER EACH CLEANING, REFILL THE FIRST CHAMBER TO A DEPTH OF THREE FEET WITH CLEAN WATER TO RE-ESTABLISH THE WATER SEAL.  AFTER APPROXIMATELY THREE TO FIVE YEARS, THE UPPER LAYER OF THE FILTER CAN BE EXPECTED TO BECOME CLOGGED WITH FINE SILT. WHEN THE DRAW DOWN TIME FOR THE FILTER EXCEEDS 72 HOURS, THE UPPER LAYER OF GRAVEL, GEOTEXTILE FABRIC, AND SAND MUST BE REMOVED AND REPLACED WITH NEW, CLEAN MATERIALS CONFORMING TO THE ORIGINAL SPECIFICATIONS.
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1. CARE SHALL BE EXERCISED TO MAINTAIN FILTERING SAND AND AGGREGATE PER ASTM C 33 DURING CONSTRUCTION. ALL CONTAMINATED MATERIALS MUST BE REPLACED WITH CLEAN MATERIALS PER ASTM C 33.  2. NO WATER IS ALLOWED TO FLOW INTO THE FILTER CHAMBER BEFORE COMPLETE STABILIZATION OF ALL UPLAND AREA IS ACHIEVED AND INSPECTOR HAS GIVEN WRITTEN APPROVAL. 
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ADDITIONAL SAND FILTER MAINTENANCE NOTES
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SAND FILTER STRUCTURAL CONCRETE: 1.   THE CONTRACTOR SHALL ENGAGE A PROFESSIONAL ENGINEER REGISTERED IN THE STATE THE CONTRACTOR SHALL ENGAGE A PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF MARYLAND TO DESIGN AND DETAIL THE PRECAST CONCRETE SAND FILTER BASED ON THE REQUIREMENTS IN THESE DRAWINGS.  THE ENGINEER MUST HAVE A MINIMUM OF THREE YEARS EXPERIENCE IN THE DESIGN OF THIS TYPE OF STRUCTURE.  THE ENGINEER SHALL SIGN AND SEAL CALCULATIONS AND DRAWINGS FOR SUBMITTAL TO THE DESIGN TEAM AND THE AUTHORITIES HAVING JURISDICTION. THE AUTHORITIES MAY REQUIRE A FINAL CERTIFICATION FOR THE FINAL CONSTRUCTION OF THE STRUCTURE. 2. PRECAST CONCRETE SAND FILTER STRUCTURE SHALL BE DESIGNED PER 2015 INTERNATIONAL BUILDING CODE ACI 318 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE ACI 350 CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING CONCRETE STRUCTURES [STRUCTURE IS CLASSIFIED AS SEVERE EXPOSURE] 3.  DESIGN SAND FILTER STRUCTURE FOR THE WEIGHT OF THE SOIL [SOIL SURCHARGE] AND THE ADDITIONAL LIVE LOADS SHOWN IN THE SCHEDULE.  4. STRUCTURE MUST BE WATER-TIGHT.  ALL JOINTS SHALL BE CLAMPED AND SEALED.  CLAMP-BOLT POCKETS SHALL BE GROUTED.  LIFT HOLES SHALL BE GROUTED AND SEALED. STEEL TO BE GALVANIZED. ONCRETE SHALL BE NORMAL WEIGHT = 150 PCF.  DESIGN COMPRESSIVE STRENGTH AT 28 DAYS SHALL BE: 5,000 PSI MINIMUM.  MAXIMUM AGGREGATE SIZE FOR CONCRETE SHALL BE 3/4" CONCRETE SHALL BE AIR-ENTRAINED: 6% ± 1.5% OF THE TOTAL CONCRETE VOLUME WATER/CEMENT RATIO: 0.40 MAXIMUM PROVIDE CONCRETE PROTECTION FOR REINFORCING AS FOLLOWS:  2" COVER FOR ALL PRECAST ELEMENTS 7. REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60.   WELDED WIRE FABRIC SHALL CONFORM TO ASTM A185, GRADE 65.   DETAILING SHALL BE IN ACCORDANCE WITH ACI MANUAL 315 AND    CODE REQUIREMENTS IN ACI 318 AND ACI 350.   8. CONCRETE QUALITY CONTROL, INSPECTION AND TESTING SHALL BE IN STRICT ACCORDANCE BE IN STRICT ACCORDANCE WITH THE PROJECT SPECIFICATIONS, ACI 301 AND THE LOCAL BUILDING CODE REQUIREMENTS.AND THE LOCAL BUILDING CODE REQUIREMENTS.
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SUBSURFACE INVESTIGATION: : 1. SUBSURFACE INVESTIGATION AND REPORT BY ROBERT B. BALTER [OWINGS MILLS, MD       ROBERT B. BALTER [OWINGS MILLS, MD       21117]                 TELEPHONE NO:      410-363-1555               410-363-1555               REPORT NO:      #16286-0 MD                     #16286-0 MD                     GEOTECHNICAL REPORT DATED:   MARCH 31, 2011 MARCH 31, 2011 2. ASSUMED SOIL BEARING VALUE IS 2,000 POUNDS PER SQUARE FOOT FOR FOOTINGS ON 2,000 POUNDS PER SQUARE FOOT FOR FOOTINGS ON  POUNDS PER SQUARE FOOT FOR FOOTINGS ON UNDISTURBED NATURAL SOILS OR PROPERLY COMPACTED FILL. 3. LATERAL WALL LOADS (EQUIVALENT FLUID PRESSURE) RESTRAINED RETAINING WALLS:  63  PSF PER FOOT OF DEPTH 63  PSF PER FOOT OF DEPTH   PSF PER FOOT OF DEPTH PSF PER FOOT OF DEPTH LATERAL PASSIVE EARTH PRESSURE:   175 PSF PER FOOT OF DEPTH 175 PSF PER FOOT OF DEPTH  PSF PER FOOT OF DEPTH 4. COEFFICIENT OF SLIDING FRICTION FACTOR:    0.4 0.4 5. SOIL DENSITY: 125 PCF 125 PCF  PCF SAND FILTER FOUNDATION: : 1. FOUNDATION WORK AND SOIL COMPACTION SHALL BE IN STRICT ACCORDANCE WITH THE GEOTECHNICAL REPORT FOR THE PROJECT. 2. CONTROLLED STRUCTURAL FILL MAY UTILIZE APPROVED ON-SITE MATERIAL. SEE THE GEOTECHNICAL REPORT FOR ADDITIONAL INFORMATION. CLAYEY SILT AND SILTY CLAY SHOULD NOT BE USED.  BACKFILL MATERIAL SHALL BE APPROVED ON-SITE BY GEOTECHNICAL INSPECTOR PRIOR BACKFILL MATERIAL SHALL BE APPROVED ON-SITE BY GEOTECHNICAL INSPECTOR PRIOR TO PLACEMENT.  IMPORT BACKFILL MATERIAL AS REQUIRED IF ON-SITE SOILS DO NOT MEET THESE IMPORT BACKFILL MATERIAL AS REQUIRED IF ON-SITE SOILS DO NOT MEET THESE REQUIREMENTS.  QUANTITIES FOR IMPORTED MATERIAL ARE THE RESPONSIBILITY OF THE QUANTITIES FOR IMPORTED MATERIAL ARE THE RESPONSIBILITY OF THE CONTRACTOR. 3. THE FINAL SOIL BEARING CAPACITY AND FOUNDATION SUBGRADES SHALL BE INSPECTED AND APPROVED BY THE GEOTECHNICAL INSPECTOR OR THE MONTGOMERY COUNTY  INSPECTOR PRIOR TO MONTGOMERY COUNTY  INSPECTOR PRIOR TO COUNTY  INSPECTOR PRIOR TO INSPECTOR PRIOR TO PLACING THE PRECAST SECTIONS.
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