
Frequently Asked Questions on Flowable Fill

What is flowable fill?

Flowable fill is a self-compacting, cementous material used as backfill in place of compacted granular material.  It consists of a combination of cement, fly ash, fine aggregate (sand) and water. For the purposes of discussion, fly ash is prohibited in flowable fill mix designs for use in the City of Cleveland.

How will the use of flowable fill affect backfilling trenches in excess of twenty-five feet?

The practice now used is to backfill with material as the trench box is pulled forward. Flowable fill can be used by using a three sided trench box.

Can flowable fill be installed using the same method used with granular material?
Probably not because of the characteristics and nature of flowable fill. Additional caution must be exercised to insure material does not “run into the trench”. This can be accomplished by setting a bulkhead in front of the pipe (the same method used at the end of the day when work has ended) and placing the material.

Will flowable fill seep into open joints, around parts and underground vaults? 
Open joints and holes in vaults should be bulkheaded or wrapped with visqueen to prevent seepage.  Bolts and other mechanical parts should also be wrapped to easily gain access for future repair.  

How can backfilling areas with  valve boxes (Box Extensions have a sloppy fit and tend to shift during backill around the operating nut and bypass piping).

Visqueen could also be used in this instance to isolate around the operating nut and bypass pipe, at which point the backfilling operation could begin.

Large excavations with valve boxes in the middle require a mechanism for stabilizing the extension while installing material to keep the extension lined up.

Flowable fill does not necessarily have to be ordered at a high slump (8"-10"). Flowable fill with a lower slump could be used to stabilize the extension, after which the slump can be increased.

Can there be a material change if utility ducts are encountered when using flowable fill?

If flowable fill is used in the construction of water or sewer lines and fiber optic cables (for example) are encountered, the contract does not have to change to a bedding material.  The flowable fill will provide all of the support needed for the exposed pipe or conduit.

The same material is used to protect electrical and fiber optic duct banks, using this material will limit protection when excavating.

Electrical duct banks and fiber optic duct banks should be encased in concrete, not flowable fill.

If wrapping pipes is necessary, who assumes  responsibility for wrapping pipes of others? 

This was an issue with the water department due to fly ash in the mixture.  Specifying a non fly ash material will eliminate the need to wrap any pipe unless there is a hole in the pipe.  In this instance, the contractor should protect or repair the hole and notify the owner of the utility of the hole.

What if unforeseen obstacles are encountered during construction such as Trolley tracks.

If you are working under trolley tracks, flowable fill will fill any voids created by tunneling under the tracks.  You will get better compaction than you could possibly achieve with granular backfill.
Useful life of material delivered to site.

Research indicates the useful life is approximately 2.5 hours after the material is delivered. Set time can be altered in the mix design. Proper planning should eliminate any issues with using old/expired materials.

Is there a delay/lag time inherent in using the material?

Most ready-mix producers would be able to handle the delivery needs of the various City of Cleveland departments for flowable fill. The delivery of material would be no different than 

ordering limestone or sand from a supplier and waiting for the material to be delivered.  Concrete base can be poured as soon as it sets up, usually between two and four hours.

Use of flowable fill requires a contract in place with a concrete company as well as notification for delivery of material.

The mix design specified by the City can be made by any concrete plant in the county.  Notification for delivery of material is the same as for concrete.

Number of trucks needed to supply material daily?

This is a scheduling issue for the suppliers. Similar to the supply needs when ordering different types of concrete mixes.

Ordering of materials (irregular shaped holes)

Any hole, either square or irregularly shaped, has to be rough measured for material. After such measurements have been taken, the concrete dis​patcher can calculate the amount of flowable fill which is needed.

Can trucks be washed out in the same manner as concrete trucks when excess material is ordered?

The truck can wash its chute out right in the hole. There is minimal wash-out with flowable fill material.

How difficult is hand digging in a trench backfilled with flowable fill.

All flowable fill can be designed to meet the City's strength requirements. Any strengths between 50 PSI and 100 PSI are very easy to hand dig and would also need less re-excavation. The hole would be more stable with flowable fill. The other utilities in the immediate area would also remain secure under any re-excavation.

Difficultly excavating in flowable fills trenches and locating existing utilities without damage.

When flowable fill is designed correctly utilities not encased are easier to find. Dirt is not a stable material especially when wet from ground water. Excava​tion causes dirt to move and can result in damage to utilities that are not encased as well.

Leaks travel the pipe and are harder to find. The leaks appear where the flowable fill ends and has a tendency to push up through the soil.

Flowable fill causes the area by a leak to be less permeable making it more likely for the water to push up instead of traveling the pipe.  This process makes it easier to find a leak.

Test rods are hard to pound in where flowable fill is used this extends the time to find and repair leaks

The proper mix design from 50 PSI to 100 PSI would eliminate the problem of pounding in the test rods.

Test holes need should be drilled in areas where undermining for air relief.

When undermining exists, it is impossible to properly compact granular fill, this will cause future road collapses. A test hole for air relief will  ensure the under​mining is properly filled with flowable fill.  Routine undermining from trench or excavation should be cut out in accordance with the City’s roadway repair restoration guidelines.  Contractors should contact the Division of Engineering & Construction for special instructions if large areas of undermined pavement is encountered.

“Cleveland LSM”
Flowable Fill Specification for Utility Trenches

Part I:

Certificate of Compliance

Material must come from a plant with a current Certificate of Compliance demonstrating the ability of the mix design to meet the specified requirements.  Certificates in excess of one year will not be accepted. Certificates must contain the name of supplier, date, contract number and mix design data on each delivery ticket. 

Part II:
Materials

All materials shall conform to the applicable requirements stated herein.

1. Cement shall be ASTM C-150 Type I.

2. The use of Fly Ash is strictly prohibited.

3. Fine Aggregate shall conform to ODOT Specification 703.03 Fine Aggregate for Mortar or Grout. (ODOT Construction and Materials Specifications most current edition).  The use of spent foundry sand or core sand is strictly prohibited.

Part III:
Performance Enhancing Admixture

An air-enhancing admixture shall be incorporated in the mix that will have the effect of lowering the water/cement ratio to between 95 and 105 lbs/cubic foot.  The air entrained content for the mix shall be 30% to eliminate/minimize the  excessive water and segregation.  Compressive strengths shall have a range of  50 PSI to 80 PSI at 28 days will be required if additional excavation by machine or hand is required.

Approved Admixtures


Manufacturer

Product Name

a)
Master Builders

Rheofill

b)
Axim



Flow Air

c)
W.R. Grace


DaraFill

d)
Or approved equal

Part IV:
Flowable Fill Mix Design



The mix design shall be proportioned as follows:



Cement (Type I)

50 lbs/cubic yard



Sand (SSD)


2475 lbs./cubic yard



Water



25 gallons/cubic yard



Admixture (Air)

3 oz/cubic yard



Variations of the aforementioned mix design are strictly prohibited.

Part V:
Application

· Flowable fill shall begin 12 inches above the top of pipe and continue in the trench to the concrete base.
· Material for pipe bedding and pipe zone to a maximum depth of 12 inches over the top of pipe shall be as specified by the utility.
· Exposed bolts and valves exposed in the trench should be wrapped with polyethylene material conforming to ODOT 748.07 (8 mil thick).
· Cover all joints in clay pipe in the trench area with polyethylene material before pouring flowable fill.  Repair all observed openings in any pipe or manhole in the trench area prior to backfilling with flowable fill.  Repair techniques shall be in accordance with the utility company’s standard repair procedures.
· Contact the respective utility owner for repair procedures.
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