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Project Specific Special

Replace Section 701 with the following:

SECTION 701

HYDRAULIC CEMENT AND POZZOLAN 

701-1.01 GENERAL.  Meet the following general requirements for all cementitious materials furnished:

Provide product from only one mill for each brand and type of cementitious material except to reduce excessive air entrainment when using air-entraining cement. 

Cement may be shipped from pretested approved bins. 

Before using, retest Portland cement that has been stored longer than 3 months if bagged or 6 months if bulk for compressive strength, time of setting, and loss on ignition according to AASHTO M 85. Store separately different types or brands of cementitious materials, or cementitious materials from different mills. 

Protect cementitious materials from dampness during shipment and storage. Do not use partially set cement or cement which contains caked lumps. Do not use cement salvaged from discarded or used bags.

701-2.01 PORTLAND CEMENT. Meet AASHTO M 85, Type I, II, or III, including the low-alkali cement requirement shown in Table 2. Furnish a certificate of compliance meeting AASHTO M 85, Section 15 as required by Subsection 106-1.05.

701-2.02 BLENDED HYDRAULIC CEMENT. Meet AASHTO M 240, Type IP. Furnish a certificate of compliance meeting AASHTO M 240, Section 14 as required by Subsection 106-1.05.

701-2.03 FLY ASH. Class C or Class F meeting AASHTO M 295, including optional chemical requirements as set forth in Table 2 and with the following revisions:

Table 1 Chemical Requirements

Moisture content, max percent
1.0

Table 3 Physical Requirements

Amount retained when wet-sieved on 

45-μm (No. 325) sieve, max percent
30

701-2.04 SILICA FUME. Meet AASHTO M 307. Furnish a certificate of compliance meeting AASHTO M 307, Section 23 as required by Subsection 106-1.05.

701-2.05 GROUT. Non-shrink, non-corrosive, non-metallic, cement-based grout meeting ASTM C 1107, except develop a 28-day compressive strength of at least 9,000 psi from specimens made in accordance with ATM 507.

701-2.06 DS GROUT. Use drilled shaft (DS) grout  that conforms to the following requirements:

1.
Portland Cement Type I or Type II cement meeting the requirements of Subsection 701-2.01. 

2.
Fine Aggregate: Use fine aggregate meeting Subsection 703-2.01, except 100 percent passing the No. 4 sieve.

3.
Potable Water: Use water meeting the requirements of Subsection 712-2.01. 

4.
Proportioning: Mix grout in proportions using at least 564 lbs/yd3 of Portland cement, fine aggregate, and with enough water to produce a flowable mixture.  Do not exceed 67 gal/yd3 of water.

Thoroughly mixed DS grout before injecting into soil surrounding drilled shaft casing and CSL tubes.

701-2.07 POST-TENSION GROUT. Use pre-packaged thixotropic grout formulated specifically for bonded post-tensioned concrete structures in aggressive exposures.

Ship grout in weather proof packages, plainly marked with the name, weight, and volume of the grout, together with the lot number, date of manufacture, mixing instructions, and the name and address of the manufacturer.

Protect grout against dampness. Do not use grout that has become partially set or which contains lumps of caked grout. Do not use grout salvaged from discarded or used bags. Do not use grout with a total time from manufacture to usage in excess of six months unless the manufacturer tests and certifies the product meets the requirements in Table 701-1. 

Batch grout using the entire contents of each bag in accordance with all of the manufacturer’s written recommendations and instructions.

1.
Materials. Use grout that conforms to the following requirements:

a.
Portland Cement. Type I or Type II cement meeting the requirements of Subsection 701-2.01.

b.
Potable Water. Use water meeting the requirements of Subsection 712-2.01.  

c.
Fly Ash. Class C or Class F fly ash meeting the requirements of Subsection 711-2.03. Limit fly ash content to a maximum of 20% by weight of Portland cement.

d.
Ground Granulated Blast Furnace Slag. Grade 120 slag conforming to ASTM C 989. Limit blast furnace slag content to a maximum of 40% of the weight of Portland cement.

e.
Silica Fume. Silica fume conforming to ASTM C 1240. Limit silica fume content to a maximum of 15% of the weight of Portland cement.

f.
Set Control and Water-Reducing Admixtures. Type D, Type F, and Type G admixtures conforming to AASHTO M 194. Limit Type F and Type G admixtures to 45 oz. per 100 pounds of Portland cement. Consider adding these to Section 711.

g.
Air Entraining Admixtures. Do not use grout with air entraining admixtures.

h.
Expansion Causing Admixtures. Do not use grout with expansive cement or expansion causing admixtures that contain aluminum powder or components that produce hydrogen, carbon dioxide or oxygen gas.

i.
Corrosion Inhibitor Admixtures. Do not use grout with corrosion inhibitor admixtures.

j.
Pumping Aid Admixtures. Do not use pumping aid admixtures.

2.
Physical Properties. Use grout that satisfies the requirements in Table 701-1.

3.
Material Certification. Submit 5 copies of a quality control data sheet covering the chemical and physical tests conducted on the grout for the material in each shipment. Submit 5 copies of a certified test report from an independent laboratory, audited by the Cement Concrete Research Laboratory that shows the material meets all property requirements.  
TABLE 701-1

POST TENSION GROUT
	Property
	Requirements
	Test Method

	Total Chloride Ions
	Max. 0.08% by weight of cementitious materials
	ASTM C 1152

	Setting Time
	Min. 3 hours

Max. 12 hours
	ASTM C 953

	Strength
	Min 3000 psi after 7 days

Min 5000 psi after 28 days
	ASTM C 942

	Permeability @ 28 days
	Max. 2500 Coulombs at 30 V after 6 hours
	ASTM C 1202

	Volume Change
	Maximum 0.0% after 24 hours

Maximum +0.2% after 28 days
	ASTM C 1090 (modified)*

	Expansion
	≤ 2.0 % for up to 3 hours
	ASTM C 940

	Fluidity
	a) Immediately after mixing:

Min. 9 sec.

Max. 20 sec.

b) 30 minutes after mixing:

Max. 30 sec.
	ASTM C 939 (modified)**

	Wick Induced Bleed
	Max 0.0% 
	ASTM C 940 (modified)***

	Wet Density
	Report maximum and minimum obtained test value in pounds per cubic foot
	ASTM C 185


*
Modify ASTM C1090 to include verification at both 24 hours and 28 days.

**
Modify the ASTM C 939 test by filling the flow cone to the top instead of to the standard level. The efflux time is the time to fill a one liter container placed directly under the flow cone.

***
Modify ASTM C940 to conform with the wick induced bleed test as follows:

(a)
Use a wick made of a 20-inch length of ASTM A416 seven-wire 1/2 inch diameter strand. Wrap the strand with 2-inch wide duct or electrical tape at each end prior to cutting to avoid splaying of the wires when it is cut. Degrease (with acetone or hexane solvent) and wire brush to remove any surface rust on the strand before temperature conditioning.

(b)
Condition the dry ingredients, mixing water, prestressing strand and test apparatus overnight at 65° F to 75° F.

(c)
Mix the conditioned dry ingredients with the conditioned mixing water and place 800 ml of the resulting grout into the 1,000 ml graduate cylinder. Measure and record the level of the top of the grout.

(d)
Completely insert the strand into the graduated cylinder. Center and fasten the strand so it remains essentially parallel to the vertical axis of the cylinder. Measure and record the level of the top of the grout.

(e)
Store the mixed grout at the temperature range listed above in (b).

(f)
Measure the level of the bleed water every 15 minutes for the first hour and hourly for two successive readings thereafter.

(g)
Calculate the bleed water, if any, at the end of the three hour test period and the resulting expansion per the procedures outlined in ASTM C940, with the quantity of bleed water expressed as a percent of the initial grout volume. Note if the bleed water remains above or below the top of the original grout height. Note if any bleed water is absorbed into the specimen during the test.
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