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SECTION 036000 - STRUCTURAL GROUTING
<User Note: Remove grouting information from other specification sections and add reference to Section 03 60 00 – Structural Grouting. Require PCI Certified erectors for precast concrete structures in appropriate precast concrete specification section.>
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Structural grouting for Precast concrete joints.

2. Structural grouting for steel bearing assemblies
3. Structural grouting for tilt-up concrete joints
B. Related Requirements:

1. Section 034100 "Precast Structural Concrete"
2. Section 034500 "Precast Architectural Concrete"

3. Section 034713 "Tilt-Up Concrete"

4. Section 051200 "Structural Steel Framing"
1.3 ACTION SUBMITTALS

A. Product Data: For each type of grout.

B. Manufacturer's Installation Instructions: Submit manufacturer’s instructions for mixing, handling, surface preparation and placing grouts
C. Installation and Quality Control Plan. (Required for PCI Certified erectors, Optional otherwise)

1. Plan shall include the following for each type of grouted joint, at a minimum:
a. Preparation and Installation Procedures 

b. Methods of thermal control and curing
c. Address verification of quality of grouting.
d. Size of shim stacks, timing and sequence of grouting

2. Plan shall include qualifications of personnel performing grouting operations.
3. If plan is not submitted, grouting procedures shall comply with section 3.1.B
D. Upon completion of grouting, submit grouting records. See section 3.2.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Individuals performing grouting operations shall be qualified to perform the work.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in original, unopened, undamaged packaging with manufacturer's identification. Verify product expiration dates; do not used expired product.
B. Store products in a dry location, covered, out of direct sunlight, off the ground, and protected from moisture.  Maintain storage temperature required by the manufacturer. Keep materials dry until used. 

C. Handle products in accordance with manufacturer’s published recommendations.
1.6 ENVIRONMENTAL REQUIREMENTS
A. Do not perform grouting if ambient or substrate temperature does not comply with those specified by manufacturer, or otherwise proved through a documented process.
B. Maintain minimum temperature of grout and substrate specified by manufacturer before, during, and after grouting, for the duration indicated by manufacturer, or otherwise proved through a documented process to provide strength, durability and serviceability of the final product.
C. Provide appropriate protection during inclement weather.
D. Protect grout from uneven and excessive evaporation.
PART 2 -  PRODUCTS

2.1 GROUT MATERIALS

A. Nonmetallic, Nonshrink Grout: Complying with ASTM C 1107/C 1107M 
1. If an Installation and Quality Control Plan has been submitted, provide grout type and strength as required for structural performance.
2. If an Installation and Quality Control Plan has not been submitted, grout shall:

a. Achieve a minimum compressive strength of 6,000 psi at 28 days. 

b. Have a consistency suitable for application within a 15-minute minimum working time.
c. For poured grout, when tested in accordance with ASTM C-939 have an efflux time of 10 – 30 seconds.
d. For pumped grout, when tested in accordance with ASTM C-1437, have a flow of 124% to 145%

B. Water: Potable

C. Additives: none permitted

PART 3 -  EXECUTION

3.1 INSTALLATION

A. If an Installation and Quality Control Plan has been submitted and accepted, installation procedures shall follow the Installation and Quality Control Plan

B. If an Installation and Quality Control Plan has not been submitted, grouting shall follow prescriptive procedures as follows:
1. Grout joints as follows:

a. Below precast columns, precast walls and specified joints between precast elements. Install grout prior to placing the next lift of precast elements. Precast members shall be aligned and in their final position prior to grouting.
b. Below steel baseplates, install grout after building is plumbed, and prior to placement of concrete on deck at floors supported by element to be grouted.
c. Below tilt-up walls, install grout prior to placement of concrete on decks at floors supported by element to be grouted.
d. All joints specified to be grouted shall be grouted prior to concealment with other materials.

e. Other locations noted on drawings.

2. Preparation
a. Remove dirt, oil, grease, laitance, debris, ice, snow, and other foreign material from surfaces by brushing, hammering, chipping or other similar means until sound, clean surface is achieved.
b. Align, level, and maintain final positioning of components to be grouted.
c. Select appropriate grouting procedure (dry packed, poured, or pumped) based on the joint geometry and drawing requirements.
d. Saturate concrete surfaces with clean water; remove excess water, leave none standing.
e. Protect exposed surfaces that are intended to remain clean from being stained with grout.

3. Formwork
a. Construct leak proof forms anchored and shored to withstand grout pressures. Construct head boxes as necessary for poured or pumped grout. Apply form oil to forms.
b. Install formwork with clearances to permit proper placement of grout.
c. For dry packing of grout, use braced backboards with sufficient strength to pack grout against.
d. Place grout end cap or dam in voids at ends of hollow-core slabs.

4. Mixing
a. Mix and prepare grout in accordance with manufacturer's instructions. Do not exceed the maximum water requirements per manufacturer specifications.
b. Mix grout components in proximity to work area and transport mixture quickly and in manner not permitting segregation of materials. Do not mix more grout than can be placed in fifteen (15) minutes.
c. Grout temperature after mixing shall be not less than 55 degrees F, and not greater than 75 degrees F, unless otherwise specified by manufacturer, or proved through a documented process.
5. Grouting
a. Placement shall commence immediately after mixing.  Do not allow grout to set up before placement. Do not re-temper grout by adding water, and remixing after it stiffens.  Discard any grout that no longer meets quality specifications.
b. Dry Packed Grout

1) Dry packed grouted joints are permitted only where joint is
a) readily accessible and observable
b) placements less 12 in. deep measured from placement edge
c) joint thickness 1 in. and greater
2) Consolidate grout with a tamping rod and mallet or packing board. Tightly pack joint in layers, with each layer having a compacted thickness of 1/2 in. to 1 in.
3) Installer shall observe each layer, prior to placement of next layer, to verify the entire surface has been compacted.

4) Unless otherwise indicated in the design submittal, fill joint completely including all sides of shim stacks, and around anchors.

c. Poured Grout

1) Grout placement shall be a continuous operation until the joint is completely    full.
2) Pour grout from one side of the joint only to avoid trapping air.
3) Consolidate grout to remove air pockets use a flat steel strap, or similar. Do not vibrate grout.

4) Retain flowable grout in place until hard enough to support itself. Fill joints completely without seepage to other surfaces.

d. Open Faced Pumped Grout

1) Pumped grout shall be placed using appropriate equipment.
2) Grout placement shall begin at back of joint and proceed to front, filling joint completely, without trapping air.

e. After grouting
1) Promptly remove excess grout material before grout hardens.
2) Promptly begin curing and protection of grouted material.
6. Curing
a. Cure and protect in a manner, and for a duration, recommended by the material manufacturer and ACI recommended practices, or in accordance with a written plan.
b. At a minimum, prevent rapid loss of water from grout during first 48 hours by use of approved membrane curing compound or by covering with wet polyethylene backed burlap.
7. Finishing

a. Remove or grind flush head boxes or other projections of installed grout.
3.2 FIELD QUALITY CONTROL

A. Contractor responsibility:

1. Maintain records of each grouted joint indicating:

a. Joint location

b. Grout product used

c. Grouting method used

d. Date and time of grouting

e. Air temperature, substrate temperature, grout temperature
f. Method used for thermal control

g. Curing method

h. Personnel responsible for grouting

B. Special Inspections: Owner will engage a qualified special inspector to perform the following special inspections and tests:

1. For precast concrete structures erected and grouted by a PCI certified erector, periodically inspect work procedure for compliance with submitted Installation and Quality Control Plan. Periodic special inspections shall be daily while grouting work is underway.
2. For other systems, perform periodic special inspection as follows. Periodic special inspections shall be daily while grouting work is underway. 
a. Preparation of joints to be grouted

b. Mixing of grout in conformance with manufacturer instructions
c. Temperature of air, substrate, and grout

d. Placement of grout and grouting method
e. Curing procedures
f. Test grout for compliance with the following:

1) Poured grout, when tested in accordance with ASTM C-939 shall have an efflux time of 10 – 30 seconds.

2) Pumped grout, when tested in accordance with ASTM C-1437 shall have a flow of 124% to 145%

g. Where placement of concrete slabs, soil, or other construction may conceal joints, inspect joints intended to be grouted prior to concealment. 

h. Prior to placement of concrete slabs supported by a column or wall, inspect that grouting has been completed below column or wall.
C. Testing agency will report test results promptly and in writing to Contractor and Architect.

D. Repair or remove and replace work where tests and inspections indicate that it does not comply with specified requirements.

E. Additional testing and inspecting, at Contractor's expense, shall be performed to determine compliance of replaced or additional work with specified requirements.

F. Prepare inspection reports.
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