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1.0  Description.  The contractor shall provide a way to maintain a uniform gap between clam shell jacket and column that is acceptable to the engineer.

2.0  Materials.

2.1  Mortar for grouting behind steel clamshell jackets shall be in accordance with Sec 1029 except that an approved expansive admixture shall be used.

2.2  Portland cement used for grouting shall be Type I, fresh and free of lumps, other indication of hydration or pack-set.

2.3  The water used for grouting shall be potable, clean and free of substances known to be harmful to Portland cement or structural steel.

2.4  The admixture used shall impart the properties of low water content, good flowability, minimum bleed and expansion.  The admixture formulation shall contain no chemical in quantities that may have harmful effect on the concrete or structural steel.  The admixture shall not contain chloride ions in excess of 0.5 percent by weight of admixture, florides, sulphites and nitrates.

2.5  The paint system shall be as noted on the plans.

3.0  Construction Requirements.

3.1  The grouting equipment shall include a mixer capable of continuous mechanical mixing that will produce a grout free of lumps and undispersed cement.  The equipment shall be able to pump the mixed grout in a manner that shall be in accordance with this special provision.

3.2  Accessory equipment that provide for accurate solid and liquid measures shall be provided forall batch materials.

3.3  The pump shall be positive displacement type and be able to produce an outlet pressure of at least 150 psi (1130 kPa).  The pump shall have seals adequate to prevent introduction of oil, air or other foreign substance into the grout and to prevent loss of grout or water.  The pressure gage shall have a full scale reading no greater than 300 psi (2070 kPa) and shall be placed at some point in the grout line between pump outlet and the jacket inlet.

3.4  The grouting equipment shall contain a screen having clear openings of 1/8 inch (3 mm) maximum size to screen the grout prior to its introduction into the grout pump.  If a grout with a thixotropic additive is used, a screen opening of 3/16 inch (5 mm) is satisfactory.  This screen shall be easily accessible for inspection and cleaning.  The grouting equipment shall utilize gravity feed to the pump inlet from a hopper attached to and directly over it.  The hopper shall be kept at least partially full of grout at all times during the pumping operation to prevent air from being drawn into the areas to be grouted.

3.5  All areas to be covered by steel clam shell jackets shall be cleaned by sandblasting or other approved method to the satisfaction of the engineer.  Gaps shall be kept free of water to avoid damage due to freezing temperatures.
3.6  Water shall be added to the mixer first, followed by Portland cement and admixture or as required by the admixture manufacturer.  Mixing shall be of such duration as to obtain a uniform thoroughly blended grout without excessive temperature increase or loss of expansive properties of the admixture.  The grout shall be continuously agitated until grout is pumped.  Water shall not be added to increase grout flowability that has been decreased by the delayed use of the grout.  The concrete temperature shall be 35°F (2°C) or higher from the time of grouting until job cured cylinders of grout have reach a minimum compressive strength of 800 psi (5.52 MPa).  Grout temperature shall not be above 90°F (32°C) during mixing or pumping.  If necessary, the mixture water shall be cooled.

3.7  Proportions of materials shall be based on tests made on the grout before grouting is begun or may be based on prior documented experience with similar materials and equipment and under comparable field conditions in weather, temperature, etc.  The water content shall be the minimum necessary for proper placement and shall not exceed a water-cement ratio of 0.45.

3.8  The pumpability of the grout will be determined by the engineer in accordance with USACE Method CRD-C79.  The efflux time of the grout sample immediately after the mixing shall not be less than 11 seconds.  The flow cone test does not apply to grout that incorporates a thixotropic additive.

3.9  Standby flushing equipment shall be provided capable of developing a pumping pressure of 250 psi (1725 kPa) and of sufficient capacity to flush out any partially grouted jackets.

3.10  All grout and high point vent openings shall be open when grouting starts.  Grout shall be allowed to flow from the first vent after the inlet pipe until any residual flushing water or entrapped air has been removed, at which time the vent shall be capped or closed.  Remaining vents shall be closed in sequence in the same manner.

3.11  The pumping pressure at the gap inlet shall not exceed 250 psig (1820 kPa-gage).  If the actual grouting pressure exceeds the maximum recommended pumping pressure, grout may be injected at any vent that has been or is ready to be capped as long as one-way flow of grout is maintained.  If this procedure is used, then the vent that is to be used for injection shall be fitted with a positive shut-off.  When one-way flow of grout cannot be maintained, the grout shall be immediately flushed out of the gap with water.

3.12  Grout shall be pumped into the gap and continuously wasted at the outlet until no visible slugs of water or air are ejected and the efflux time of grout is not less than the injected grout.  The outlet pipe shall then be closed and the pumping pressure held momentarily.  The valve at the inlet shall then be closed while maintaining this pressure.

3.13  After grouting, inlet nozzles attached to the structural steel shall be removed and the steel ground flush and touched up with the system paint as noted on the plans.

4.0  Method of Measurement.  Measurement of the fabricated structural carbon steel (misc.) for the steel jacket will be in accordance with Sec 712.

5.0  Basis of Payment.  Payment for furnishing all, materials, equipment, labor and any other incidental work necessary to pressure grout the columns will be considered completely covered by the contract unit price for “Fabricated Structural Carbon Steel (Misc.)”.


