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Discussion Topic:
Pros and Cons of hardness and strength enhancing additives.
The Richmond San Rafael bridge project required that the High Capacity Micropile Grout be enhanced to provide higher strength and increased hardness.

Basic composition of enhanced Grout:
Cement 

81%

Fly ash


15%

Silica fume

  4%

Water


4 gal per 94# sack 

Chemical additives
Daracem 19  (high range water reducer) to meet efflux time of 15 to 35 sec

Noted characteristics:
Strength

Typically 6,000 psi min. in 7 days and near 10,000 psi at 28 days

Hardness

The grout appears brittle and has a glossy surface along fractures

Workability

The mix is extremely thixotropic

This mix was found to be extremely difficult to work with due to its extreme sensitivity to ambient temperatures, batch transfers to holding tanks and placement through grout tubes.  The specifications required gravity placement of the grout through the center of the reinforcing pipe which in turn required that the bonded zone of the micropile relied on this thixotropic mix to flow up the bond zone from the bottom of the pile.

The question posed to the delegates:
Does the perceived need for enhanced grout result in a product that has inherent problems related to workability and mixing sensitivity that are detrimental to the as-built pile performance for rock socketed micropiles?

Do any of the delegates have data from case studies related to enhanced grout mixes used for high capacity rock socketed micropiles that they would be able to share with the presenter and the workshop to progress this topic?
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