SECTI ON A10

CONTROLLED DENSITY FILL

GENERAL

The Contractor shall furnish Controlled Density Fill to be used

as backfill material for all locations shown on the plans,
specified herein or ordered by the Engineer. The Contractor shall
not encapsulate gas pipes, including gas services, with

controlled density fill.

MATERI ALS

Controlled Density Fill (CDF) shall be excavatable after setting
and be designated as either CDF-VFE (very flowable, excavatable)
or CDF-FE (fl owabl e, excavatable).

CDF- FE and CDF- VFE are backfill materials, which are delivered by

ready mxed concrete mxers (R'M. CDF-FE and CDF-VFE are a
fl onabl e, excavat abl e, sel f - conpacti ng and self-leveling
material, which after solidifying wll have the structural
characteristics of a well-conpacted |oad bearing soil. CDF-FE is
used primarily for backfilling trenches, foundations, utilities,
etc. in an efficient and conplete manner with the m ni num use of
| abor and equi prent. CDF-VFE' s are used for those purposes plus
the areas where long flowable horizontal novenents are required
such as filling pipes, annular rings in jacked pipes, hard to

access areas requiring long | ateral novenents.

The mxes for CDF-VFE and CDF-FE wll have the follow ng
i ngredi ents and appropriate quantities:

1. Portl and Cenent- ASTM C150- the range of cenent content
will be between 40 Ibs. to 100 Ibs. per cubic yard.
Trial batches by the R/ M operator should be done as
soon as possible, if the RRMintends to be a bona fide
suppl i er of CDF-FE or CDF- VFE.

2. Flyash - Type F - Fly Ash shall be used in CDF-VFE
m xes. The flyash content may vary, subject to a
m ni num content of 250 |bs. per cubic yard, which can
be increased for nore flowability and/or punpability.
Type C flyash or high linme Flyash is not to be used,
since it tends to increase the long term strength and
may render the m x unexcavatable in the future.

3. Water - shall be potable and shall be used as needed
to achieve the proper flowability (slunp).
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4. Air-Entraining Adm xture - the air content shall be in
the 12-18%range.
5. No adm xtures that tend to increase strength with tine

may be used without the witten consent of the Engineer
and an appropriate change of the m x where required.

6. Aggregate- ASTM 33 for the excavatable mxes - well-

graded concrete sand shall nmake up the remnaining vol unme
of the mx to achieve the full one cubic yard.

ACCEPTANCE OF M X AND SUPPLI ER

The acceptance of the mx and the supplier will be based on the
range and | ength of experience of the supplier and the m x backup
dat a. The primary properties are the nmaximum and m ni mum
strengths, air content, setting tines, flowability and yield.
The supplier shall submt to the Contractor and then to the
Engi neer, docunentation of his experience with his mxes and his
personnel's ability to deliver them If these are sufficient to
start the placenent, the Engineer can waive pre-job testing and
the testing can be done on the initial placenents.

The Engi neer requires a testing programthat should begin as soon
as possible after the contract award. The Contractor shall
submt the materials to be used to the designated approved
| aboratory along with the suppliers proposed m x. The lab will

perform all the tests required by the specification at the
suppliers cost, to include setting tinmes, 3,7,28 and 90-day
strength tests, air contents, and the ASTM tests on the Cenent
and Aggregate. In lieu of trial mxes, the materials Engineer

may allow the use of the followwng mx until there is sufficient
test feedback. NOTE: The mx is a guideline only and should be
adjusted for proper yield, SP.GR and ot her properties specified.

TYPE CDF- FE CDF- VFE
PROD WGT SP &R VQL WGT SP &R VQL
cenment 60 3.15 .29 60 .29
fly ash 2.3 0. 00 250 1.74
sand 2800 2.62 17.00 2650 16. 21
air 12% 3.24 12% 3.24
wat er 406 1.0 6. 52 347 1.0 5. 57
27.05 27. 05
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LAB M X TARGETS
SLUWP11"
Al R 14%
STRENGTH 25 PSI @7 DAYS M N
80 PSI @28 DAYS MAX
100 PSI @90 DAYS MAX

NOTE: The use of slunp, on the job, |lower than the design slunp
can push the strength beyond its excavatable property. It should

not be all owed. If a lower slunp is desired, the mx should be
designed for that |ower sl unp. Test cylinders should not be
rodded but sinply overfilled and struck off. Use waxed cardboard
cylinders that can be torn apart wth little damage to the

cylinder to be tested. Low early strengths (3 day) may require a
soil bearing plate test in lieu of cylinders.

SPECI FI CATIONS: The following is the specification format:

CEMENT- Range of cenent content 40-100 LBS/C.Y.

FLYASH - 250 | bs. M N when used

SLUMWP - 8"-11" or, an alternative nmethod is to achieve an
8"-15" dianeter spread froma 6" |long 3" dianeter tube
filled vertically and lifted off vertically

Unconf i ned Conpr essi ve Strength Tar get s:
@ 3 days @ 7 days @ 28 days @90 days
M N 10 PSI 25 PSI 30 PSI
MAX 80 PSI 100 PSI
NOTE: If strength targets are not reached, the Engineer nay
direct the Contractor to increase the testing pace until he is

satisfied with the results.

CONSTRUCTI ON METHODS

In general, Control Density Fill shall be placed in tw |ayers.
The first layer shall be placed fromthe bottom of the trench to
a point 6 inches above the crown of the pipe. The CDF material
shall be poured from one side of the pipe at the |owest slunp
(approxi mately 4") necessary to allow the CDF to flow under the
pi pe. The Contractor shall allow sufficient setting time for the
enbednent |ayer prior to pouring the full height CDF backfill in
order to prevent uplift of the pipe. The setting tine wll vary,
but typically shall be under one hour.

Bedding for sanitary or drain pipes shall consist of setting the
pipe to the grade as shown on the plans and bedding the pipe in
new bank run gravel at all bells, wes or as ordered by the
Engi neer. The Contractor shall then follow the above procedures
for backfilling with CDF materi al s.

Bedding for water pipes shall consist of supporting the water
pipe at all bell connections, tees, gates or as ordered by the
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Engi neer with new bank run gravel. The bank run gravel acts as a

support for the pipe and is not to be used to backfill the entire
trench w dth. The Contractor shall wuse extrenme care when
backfilling with CDF around gate valves, air valves or any other

devi ce needing direct access.

The Contractor shall carefully seal the riser pipes around gate

valves to ensure that no CDF material interferes wth the
operation of the gate valves. If required, the Contractor wll
be required to re-excavate around the gate valve, verify the
operation of the gate valve and backfill again at no cost to the
Conmi ssi on. The Contractor will not use CDF material for his
backfil |l operations around fire hydrants, which wll be

backfilled with bank run gravel.

MEASUREMENT AND PAYMENT

ITEM A10-1  Controlled Density Fill-Flowable & Excavatable . CY
ITEM A10-2  Controlled Density Fill-Very Flowable & Excavatable  CY
The quantity of control density fill to be paid for shall be that
gquantity delivered to the site and wused for backfill of
excavation. Such quantity shall be neasured in place by the cubic
yard. Such neasurenents shall be nmade by the Commission's
| nspector.

Such neasurements will be based upon the depth of normal trench

excavation (or ordered bel ow grade excavation); the length of the
trench and the width of the trench mnus the area of the pipe
nmeasured using the outside dianeter. Such trench width shall not
exceed the limts set forth in Section Al.

No paynent shall be nade for furnishing of controlled density
fill to backfill any excavation performed for the Contractor's
conveni ence or excavation beyond the |imts set forth in Section
Al, Excavation and Backfill.

No paynment shall be made for re-excavating around a gate valve,
service shut off, or any other device for which the Conm ssion
needs direct access that has been interfered with by CDF nateri al

entering the access tube. The Contractor will be required to
excavate, renove and clean out the access tube, clean around the
operating nut and backfill at no additional cost to the

Comm ssi on.

This unit price shall also include all laboratory and test costs
as specified herein and as ordered by the Engi neer.
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