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Prepacked Concrete

{(Report of Investigation on Publications on Prepacked Concrete)

by Yuzo Akatsuka, B. Sc., M. Sc.x

Zenichi Satost

This is the second report of investigation on publications on prepacked concrete, The first has

appeared 1963 on Technical Note No. 3 of PHTRI, as a preliminary report. providing the list of one

“hundred and sixtynine publications on prepacked concrete and the related subjects.

This report is designed as a gnide to the practicing engineer in employing prepacked concrete for

a given structure This is a descriptive text in which sufficient information is provided so that he can

intelligently understand the many factors on the proportioning, production, tesing and control of prepacked

concrete,

Much of this information has appeared in the publications mentioned above but has been

selected and condensed here to make it more useful to the practicing engineer. It covers various subjects

« on prepacked concrete in the following sequence :

1.

10,

o I - B - R X

Summarized Explanation of Prepacked Concrete

Prepacked Concrete Materials

Test Methods of Materials

Test Methods on Intrusion Mortar

Test Methods on Prepacked Concrete

Properties of Intrusion Mortar

Properties of Prepacked Concrete

Proportioning of Intrusion Mortar

Manufacturing and Grouting of Intrusion Morar, Form Works, Typical Techniques for Mortar
Leakage

Typical Applications for Various Structures, Inspection and Control of Prepacked Concrete Works,

Inspecticn Records and Reports

A list of selected references is given in an appendix, classified by subject, Throughout the text,

-references to souces of data or suggestions as to materials for further study are made by use of numbers

in brackets, which numbers refer o the corresponding bibliographical item in the appendix.

#  Research Engineer, Materials Laboratory, Soil and Structure Division

— 3 —
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Methods of Test on Intrusion Mortar for Prepakt Concreted (extracted from General Specifications for Pre-
pakt Concrete, 1955 Edition)
(1) Method of Laboratory Mixing of Intrusion Mortar for Tests on Alfesil and Intrusion Aid (Appendix C)
1.1 Apparatus :

The apparatus for mixing Intrusion mortar for specification tests on Alfesil and Intrusion Aid shall
consist of a mixing vessel equipped with a motor-driven stirrer mounted on a stand and having a speed-
control rheostat. The details of the asssembly shall be as shown in Figure 4.5,

.1.2 Band:
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Sand shall be graded Ottawa Sand meeting the requirements of Section 4 of ASTM C 109..
1.3 Baich Weights:
The weights of solid materials entering each batch of Intrusion mortar shall ke as follows *

a. For mixes from which samples are to be taken for the testing of Alfesil:

Portiand cement G ik,
Alfesi] 3 b
Sand 9 1b.
or Portland cement 9 lb.
Sand 9 1b., as required

d. For mixes from which samples are to be taken for the testing of Intrusion Aid:

Portland cement 6 ih.
Alfesil 3 1b.
Sand 9 1h,

No Intrusion Aid, or Intrusion Aid in the amount of 0.090 b, (41 grams) as required.
1.4 Mixing :
Prior to mixing a batch of mortar, the mixing vessel shall be cleaned and wiped out with a damp»
cloth, and then placed in position on the stand as shown in Figure 4.5
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“The procedure of mixing shall be as follows :
i@, The quantity of water necessary to produce a mortar of the required consistency®, as measured
by time of efflux from the flow cone, shall be placed in the mixing vessel, the mortor started, and
the rheostat adjusted so that the speed of stirring is about 300 rpm.
b, The 9 Ibs. of cement or cement and Alfesil shall then be graduaily introduced into the mixer
during a period of one minute; the time of beginning of this operation shall be considered as the
start of mixing. As thesz materials are fed into the mixing vessel, the speed of stirring shall be
gradually -increased until the maximum speed is attained. Dry material adhering to the sides of the
mixing vessels shall be removed by scraping with a spatula or small sharppointed trowel, and umps
of dry material which may appear in the mixture shall likewise be broken up. To the end that
there is obtdined a thoroughly homogeneous mixture, the mixing vessel, during the mixing opzration,
shall be intermittently rotated by hand, about its vertical axis without removal from the stand.
«c. I the use of Intrusion Aid in the mortar is required, this material shall be added 2 1/2 minutes
after the start of mixing. The spatula or trowel shall again be employed to incorporate into the mor-
tar any of the Intrusion Aid which may stick to the sides of the mixing vessel,
-d. After 3 minutes of mixing, the sand shall be gradually introduced into the mixing vessel during
a period of about 1/2 minute.
“The mixing shall bz continued at full speed until time for removal of the first sample, when the stirring
mortor shall be stopped; the mixing vessel removed from the stand and sample taken. If additional sam-
ples of the mortar are reqnired, the mixing vesszl shall be replaced on its stand immediately afier the
removal of any sample and mixing shall be resumed until such time as it is required to withdraw the next
-sample.
(2) Method of Test to Determine the Consisteney of Freshly Mixed Intrusion Mortar (Appendix D)
2.1 Apparatus :

The apparatus for determining consistancy shall consist of a flow cone having the shape and dimen-
-gions shown in Figure 4.2 and a stop watch having a least reading of not more than 0.2 second. The flow
cone shall be provided with a point gage, so adjusted that when the discharge tube is stoppered by pla-
cing the finger over the end of the discharge tube, the total volume at the level of the point gage shall
“be 1725 mlL
.2.2 Consistency :

The test for consisiency shall bz made as follows :

a. The flow cone shall bz firmly mounted in a mamer such that the apparatus will be level and

free from vibration,

* The quantity of water necessary to produce a mortar of the repuried consistency will have to be deter-
mined by previous trials in whicl the quantity of water initially placed in the mixing vessel may be less
than thai necessary to produce a mortar of the required consistency, and to which quantities of water
added after mixing until a mortar of the required consistency, as measured by time of efflux from the
consistency flow cone, is obtained, However, for batches of mortar from which samples are to be taken
for the testing of Alfesil and Intrusion Aid, all of the required water shall be placed in the mixing vessel
“before other materials are added.
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The discharge orifice of the flow cone shall be stopperad and the cone filled with water.

One minute before the mortar for test is to bz placed in the fow cone, the stopper shall be-
withdrawn and the water allowed to drain from the cone.

The mortar sample for test shall be taken from the mixer after the specified period of continoous-
mixing as measured from the start of the mixing operation.

After the operator seals the end of the discharge tube with a finger, the cone shall be filled with
mortar to the level of the gage point.

To determine the time of efflux, which shall be the measure of the consistency cf the mortar, the
mortar shall be allowed to discharge and the stop watch shall be started simultaneouly, The stop

watch ghall be stopped at the first break in confinuous flow of mortar from the tube.

(3) Method of Test to Determine Water Retentivity of Freshly Mixed Intrusion Mortar (Appendix B-3)

3.1 Apparatus :

The apparatus for determining water retentivity shall consist of : (1) a porcelain Buchner filtering

funnel, size No. 3, 11lmm. inside diameter at the perforated plate, 500 ml, volumz; (2) No. 42, 11 cm.

‘Whatman filter paper; (3) a 250 ml graduated cylinder cut down to contain a volume of 130 mi; (4) a

vacaum gage, calibrated in inches of mercury to 31 inches vacuume; (5) a vacuum system capable of”

drawing a vacuum of 2§ inches of mercury when evacuating a system having a volume of 1 liter: (6) a.

stop watch having a least reading of 0.2 second; and {7) the necessary stopeocks, tubing, fittings, suppo--

rts, and stoppers to canstruct the apparatus shown in Figure 4.6
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3.2 WAter Retentivity

The test for water retentivity shall be made as follows :

a.

Prior to the time of test, a single sheet of No. 42, 1lem, Whatman filter paper shall be placed”

on the perforated bed of the Buchner filtering funnel, and the funnel shall be partly filled with

water which shail then be drawn through filter paper by means of the vacumm system. When no

more water can be drawn out, the stopcock between the filtering funnel and the graduated recei--



ver shall be closed. The vacuum systzm shall be shut off, the recsivar removed, the water emp-
tied, and the receiver then replaced. Care shall bz taken that the top of the filtering funnel is
kept level.

The sample of mortar for test, prepared in accordanca with the prevision of Appendix C, shall be
removed from the mixer after 16 minutes of mixing, and shall be usad immediat. ly to fill the
funnel flush with its top. The vacuum systam shall then ba started.

Within one munute after removal of the mortar san:pls from mixer, the stopcock between the
filtering funnel and the graduated receiver shall be op.ned simultaneously with the starting of a
stopwatch. A vacuum of 28 inches of mercury shall be maintained thereafter,

The stopwatch shall be stopped when the specified volume of water has bzen extracted, and the
time indicated on the stopwatch shall bs employed as a measure of the water retent.vity of the

grout mixture,

(4) Method of Determining Expansion of Intrusion Mortar Containing Intrusion Aid (Appendix B-4)

Expansion: The test for expansion shall be made as follows:

a.

The test shall be carried out in a room tempzrature of 70 = 5°F. The sample of freshly mixed
mottar for test of expansion prepared in accordance with the provisions of Appendix C shall be
removed from the mixer after & minutes of mixing and approximately 900 mi of mortar shall be
immediately poured into a 1,000 ml graduated cylinder and the volume read and recorded.

The volume of the expanded grout sample shzli be determined three howrs after the start of the
test.

The percentage of expansion shall be calculated from the expression :
Ve—T1
=27 VL 5100
E 7

where Vi=volume of mortar before expansion
and Vy=expanded volume of mortar and bleeding water after three hours. The expanded

volume shall be the reading at the upper part of the meniscus of the water layer.

(5) Method of Test to Determine of setting of Intrusion Mortar (Appendix B-5)

5.1 Apparatus and Method :

The apparatus and method of fest used to determine the time of initial and final setting of mortar

shall be in accordance with Paragraphs 2 (b), 3, 5 (c) of ASTM Cl191 Standard Methods of Test for Time

of Setting of Hydraulic Cement by the Vicat Needle, with the following additional requirements.

5.2 Additional Requirements ;

a.

The sample of freshly mixed mortar prepared in accordance with the reguirements of Appendix C
shall be removed from the mixer after 15 minutes of mixing and shall be pouwred into the Vicat
cone to fil} the cone flush with its top.

The expanded mortar shall be struck off fiush with the top of the cone two hours after the start

of the test.

{6) Method of Test to Determine Compressive Strength of Intrusion Mortar (Appendix B-5)

Test specimens shall be cast in 3-inch diameter by 6-inch long steel cylinders closed at the ends



with steel plates fitted with pipe connections at their centers for the intrusion of the mortar, The cylinders
shall first be filled with graded aggregate ranging in size from 3/8-inch minimum to 3/4-inch maximmum
and the steel plates szcured, The cylinders shall then be stood on end and stowly filled with mortar pum-
ped through the bottom plate. Mortar shall be parmitted to escape from the upper opzning until entrappead
air and water have been expelled, at which time koth cpanings shail be closad. The spzcimens shall be

cured and tested in accordance with the applicable requiresnents of ASTM Designation C 39.
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Method for Making Prepakt Concrete Test Cylinders (Appendix E}

{1) Molds :

Molds for casting Prepakt Concrete cylinders shall be six inches in diameter by twelve inches high,
unless other sizes are specified or permitted, The molds shall be split cylinders of cast iron or steel and
shall be of the expanding type so they can be removed without damage to the concrete. Edges and inside
surfaces of the molds shall be machined smeoth. The molds shall be fitted with top and base plates that
can be bolted together to form tight molds. Both plates shall be drilled and tapped at the center for 3/4-
4dnch standard pipe threads. The top plate shall be provided with numerous 1/4-inch diameter holes to per-
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mit the escape of entrapped air.
{2) Materials :

Materials used for Prepakt Concrets cylinders shall be typical of thoss being used on the job or pro-
posed for use if the cylinders are being made for preliminary investigations, except all particles over 1/2
inches in size shall be removed from the coarss aggregate. The aggregate shali be thoroughly washed to
remove surface coatings prior to placement in moids and shall be graded such that ten percent of the
aggregate shall pass a 3/8-inch sieve, 5 parcent shall pass a 1/2-inch sieve and not more than 1 percent
shall pass a 3/8-inch sieve.

{38) Placing Coarse Aggregate :

Before coarse aggregate is placed, the split cylinder shall be closed tight by bolts or clamps and the
cylinder centered on the bass plate.  Coarss aggregate shall be hand-placed and rodded in layers three to
four inches in depth until the mold is completely filled. A single layer of unbleached muslin, through
which & hole has been cut to match the 3/4-inch hole in the top plate, shall be placed over the aggregate.
The top plate shall then be placed and the top and base plates bolted tight against the cylinder,

{4) Pumping Intrusion Mortar :

The filled molds shall be placed on a bench or table with the base plates down. FEach base plate
shall be fitted with a 3/4-inch nippie and a plug valve. Before pumping a cylinder, the top plate shall be
fitted with an assembly of nipples, plug valves, and a pressure gage as shown in Figure..... . The pressure
gage shall read in 1 psi increments in the range from 5 to 50 psi. Before being pumped, the Intrusion
mortar shall be tested for consistency in accordance with Appendix D and the time of efflax recorded, For
preliminary investigations, the time of efflux shall be 2042 seconds. Pumping of Intrusion mortar shaif be
through the pipe in the base plate and shall be continued with all valves open until the mold is filled and
mortar of typical consistency flows freely from the upper plug valve in the top plate. This valve shall
then be clesed and pump pressure maintained at 10 to 15 psi for 30 seconds before closing the lower plug
valve in the upper assemply and the plug valve below the cylinder. Time required to pump each cylinder
shail be not Jess than one minute nor more than three minutes. The assembly ahove the lower plug valve on
the top plate may be removed immediately after the lower valve is closed. In approximately 1/2 hour after
a cylinder has heen pumped, the upper nipple and valve shall be removed and the hole plugged immedia-
tely with a tight-fitting cork. The cylinder shall then be inverted and the other nipple and valve removed
and this hole also immediately plugged with a tight-fitting cork. The cylinder shall then be inverted to
its original position,

{5) Curing and Preparation of Cylinders:

Cylinders in molds shall neither be exposed to freezing temperatures nor to the direct rays of the
sun and shall be maintained at as near 70°F, as is practicable. Cylinders shall not be removed from the
molds sooner than 24 hours after being made. Immediately after the cylinders have been taken from the
molds, excess mortar at the holes in the plates shall be removed with a carborundum stone or other effe-
ctive means. Cylinders shall be cured and capped in accordance with ASTM Pesignatian C31 for field—
made cylinders and C192 for laboratory-made cylinders. Compressive strength tests shall be made in acco-
rdance with ASTM Designation C39. Cylinders shail be handled at all times with great care and shall be:
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kept moist during transporting.
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A oy 2 ® BB mmR | ERESE | WA
_E p W . 3 1A - (s2c) ‘ _(300 LN (e) =
CH+F &) CY¥F %) C+F CH+F{% YA 2 )
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TR E R 428 R
FT9 sty g F -2y s ) — b OUSEEMEEANITE Y B EAET

£V BEID kA E M 2 oM D OB oA F | 200 w4 200
TIAT v s S i s O 7 3
DR F/C+F %)|W7044?(%)| S/C+F | EfE
X — 1 4 | 0.5 | 98.2 73.4
F i
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30 1.00 48 20.2 265 265 250 230 230 115
33 1.17 54 24.0 181 J 205 220 190 190 9 |
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DLEWH & P QEFTHFAICGESEERIFEL o b © T2/ £ 7 GEE Mono Pump #) $RAFZ—2 - v
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