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-

The attached program prepared by Ralph Bragg is to sAome extent a status

report on research efforts outl:.ned from the meeting in Cambr1dg= on
July 28th and 29th. :

It is important to note that this report will be revised regularly as
our test program develops and the work will be documented and written
in a comprehensive manner.

" The research work is ‘involved in the most emotional and controversial
area of construction pollution. Remember that not only are the charges
unproven, but methods or limit values of control have not been established.
Therefore, as the data becomes fact we must be able to adjust or correct
our research effort.

Recent discussion with Johns-Manville personnel - Dr. Sidney Spiel and-
Mr. Ed Fenner - confirm my earlier comments that, barring some alarming
medical fact to the contrary, the health hazard of asbestos will require
the ban on loose asbestos particles to the atmosphere, and prebably within
one year.

Already we have lost a major project in Philadelphia, and I'm sure others

may follow across the country. The asbestos-free product will get the
order.. '

Knowing this, I again want to emphasue the importance of the ''Long Range"
development program discussed in our July meeting. Reference can be made
to my letter of August 10th - 'Fireproofing Products Research". The

. market belongs to the firm that provides a new "pollution-free'" spray

" cementitious product. .

Your attention to this situation, comments and inquiries are expected.
Please contact me or others at once on any matter.

TFE:d1c
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PRODUCT REQUIREMENTS

COI-IPiIANCE WITH REQUIRZMENTS
ORIGINAL R&D PROGRAI& (to JULY, 1¢70)

REVISED R&D PROGRAM (Based on lManagement Review)

FORMULATION AND TEST DATA (limited distridution)
APPENDIX
' Recommended Data Collection - Tider 2ollition
Moderate Risk Progranm Schedule
Cverall Mono-XKote Progranm Schedule
Formula, Standard Mono-XKote (3X-3)
Formmula, No. 11654
Formula, MK-4
Direct Manufacturing Costs, }X-3
Direct Manufactiring Costs, MK-k4 _
. Yields end Densities, MK-3, plus grephs
Yields end Densities, MK-4, plus graphs
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SUMMARY

Standard Mono-Kote (MK-3) contains 12.5 wt. %.asbestos fiher which 1s
a potentlal health hazard. CPD has adopted a bi-directionzal approach
’to tals problem as:

(a) Attempt to quantify the degree of hazard posed by the
Job application of Mono-Kote. This is diffilcult since
presently there are no hazard criteria in existence
which are based on epidemiological medical statistical
data. There 1s a level defined as an absolute criteria
set in early 1970 by the Anerican Council of Govermmen-
tal Hygienists (no more than 5 fibers greater than 5§
microns in length per cc of air). Tais level has also
been used by one of the larger asbestos proeducers for
"in-plant" control,

We have found in limited "onitor_“g of standard !Mono-
Kote on the job that pollution levels at the mixer and
o~ o spraying areas are in the order of 1 %to 2 such fibers/
. : ce of alr. Addltlonal werk in this area is dlanned
( (see exhivit A, "Recommended Data Collection for ono-
“ ot : Kote Health Safety Program). In additvicn, the €2D -
~Laboratory and Product llanagers are atlempiing to keep
abreast of the changes In pollution eriterla and to
work out local problems zffecting the sale of !lono-Kote
where they arise.

(b) Eliminate asbestos from the lono-Xote formula., This
R&D approach 1s the zubject of the bulk of this re=-
port, as:

Formula 1165A, an asbestos-free Mono-XKote has failed
to mateh 1K-3 in Underwrliters! Laboratories testing,
both fronm a thermal and bond to steel standpoinst.
Tnhese fallures are detailed in the sub-section, Orig-
4nal R&D Progran.

) As a result of these failures, management has asked
. o *  that we increase R&D efforts toward solution by using
necessary talent and broadening our researca approach.
e report our past RZD pro~ra~ here as well as our
— revised progran.

9008552
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SUMMARY (continued)

o~
4

Work projects have been assigned Yo various groups of
W. R. Grace & Co. CPD is handling formulation,
testing and U.L. testing of MK-4, a new asbestos-"ree
Mono-Xote., VWRC 1s involved with determination of
bond mechanisa of Mono-Xote with a CPD goal of devel-
oping a "super-bonding” Mono-Kote for future {1971 ’)
development. . )

Our projected short term scheduling which 1s called a
"moderate risk" program is shown as Appendix B.

The overall Moﬁo-Kote program is Appendix C.

Under the moderate risk approach, we will have pre-
pared UL fire test specimens by August 21. These
include a full scale blended deck system comparing
MK3 and MKU4 on a side by side basis. Also, we will
apply MK-4 to a 1009 flat plate assembly, us;nv a
November 1969 test as performance criterion. Finally,
K-3 and MK-4 will be comparison rated for thermal
efficiency on a series of six 3t x 3t pllot tests.

84111 under the moderate risk approach, we have a
decision point about September 8, 1970 when we
decide whether to proceed with these fire tests.
This decision will be based on data obtained up to
that time.

D008553
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PRODUCT REQUIREMENTS (for present sales)
Mono-Xote is a "Direct-to-Steel” fireproofing comrosition,
factory blended and packaged, requiring the addition of watexr
on the job-stie, This.product must conform to the follcwing
characteristics:
Requirement Vaeluve Cemnliance
Easily Mixed - 3 Mirute Period Yes
Minviomrn ST T /m2
Easily Spray Applied ~ By Plaster Purp-Nozzle Yes
PLwwnd "C«.v\, bow d thew 32 _
Resistant to Corrosion @ Cozatizgs over 0.5 in. Yes
N TR CRekints (Dey T
Hard Surface No Erosioca @ 1C4 mh Tes
Low Thermal Conductivity Less then .66 K factor Yas
,/.k‘ ;
' Competitive in Yield Min. of 30 3d.Ft./5C* Bag =~ VYes
( :
i Corpetitive in Cost As Svecified by Market - Yes ~
Non-injurious to Health Low Pollrtion Level ‘ o
Tire Resistant Provide Protection to
Heat Transmission per =
‘ ASTM =-119 Questicnable’
* ~ .
See next page detailing negative compliance,
»”

D008555
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COMPLIANCE WITH REQUIREMENTS

Our current lMono-Xote, identifled as MX-3, was developved 2n
1959 and has been successfully marketed sinece. In ¢wdo a2re2s
of performance, [X-3 is questionable.

Under the requirement that such a product be Non-Iniur‘ous

to Healtnh, we are atterpting to determine code poliutsion
levels and to rate !X-3 field performance a2zainst these
levels., We are also attempting to reformulate the prcduct

to completely exclude asbestos. In this latter resrvect,
recent test data confirms there are trace amounts of asbestos
associated with some verniculites, but they are presenily
Judged to be unimportant.

—~ In the area of requirement that (K-35 be Fire Peslistant, cwr
standard »XK-3 nhas porderline performance in its zbilisy %o
adhere to a certain configuration of steel deck dwring a

fire test. tle find that premature bond failure is the oule

Veow

rather than the exception in those full scale test specimens
wnich contain a large area of flat-plate.

HMono-Xote inelude careful adnerence to 'optinua mix watert,
' the possible use of vond promoters and consideraticn of
othey rmethods of azplicaticn of fireproofing. The laster

=

two categories appear to be means of ceveloping a super-vonding

liono-Kote, and cannot be utillzed in our tightly scheduled
moderate risk progran.

The efforts being made to Improve such gerformzance In 2 nevw,

ﬁzM%>IZLI\‘7 - /-)'/2“]" . ﬂl}t’,
S;J&t;lé CAgeiti~C

P - | DO08556
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ORIGIVAL R&D PROGRAM (thru July, 1570)

Atterpts to reduce the level of asbestos include:

I. Complete Asbestos Elimination for Cost Considerations

This work (Zonolite Test Report 1231 of 1965) was requested
by the Vermiculite Institute and resulted in 2 product 219

. higher in dry bulk density, 5% higher in cured density, 10%
shorter set time, 187 lower water requirement, 10% lower
RMC, and 5% higher cost in place. These results were of a
negative nature, and further efforts to elinminate asbestos
were suspended. '

II. Reduction of Ashestos for Patent Purpooses

In orcder to escape rossible patent infringement against
Naticnal Gypswa Co., we successfully reduced the level

of asvestos 7% in 1969. Tnis reducticn was apvroved by

A Underwriters! Laboratories, Inc., who provides insrection
) and label service Ior iono-Kote and all other fireproofing
e matverials.,

-

IIT. Corplete Asbestos Zliminaticn for Fealih Consideration

Since June 1669, we have a25temsied to eliminate asbesios
by substituting other raterials. ithin 2 few monihs we
nad defined the function of astvestos as primarily a yleld
.. increasing additive, also useful Iin Icproving the homo-
geneity and pumpabillity of the composition. Ve had dis-
carded the following functicns as veing insizniflicant:

(a) Yecessity that fider be inorzanic and highly
resistant to high temperaturss.

] (») Contriruted to cohesive strength during expos-
ure to fire. '

0008558
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ORICTIAL R&D PROGRAN (continued)

Having reached this decision point, our research v

- —ea

followed taree distinct paths to March 1970. Thes; wer.

~- e

area Included work on glass, minseral and ceranic
fibers of inorganic origin as well as organic
fibers such as cotton, rayon, nylon, cellulose,
ete.

(a) Search for an acceptable substitute 2 e Thls

(b) Search for non=fibrous yileld promoting maierials
of an alr entraining type. Typical oI taese
materials 1s Methocel H. G. which has shown a
considerable degree of success.

{¢) Shot gun anorozch, used primarily to compress
time without reasonable confidence of suvecess.
Approximately 25 compositions wera Investizated,
. essentizally using low density fillers ol zarticu-
o~ late type. Aiso we precbed a few vond promolers
: such as starch anxd polyvinyl acetaves, none ol
which were acceptadle on exposure to Iire testing.

o,

Prozress by March 1970 directed our RZD 2long a single patlh
approach, using a substitute fiber of cellulesic corizin,
specifically a2 sulfite preccess fiter., The aprroach was

strongly influenced ty what we considered accegtable pilo%

) . 7 Y & -
. testing of this preoduct, Formula 11854, Ancther zoverning

factor was the type and schedvling of Iinal performance
testing and sample preparation in Undemmiters! Latoratories,
Inc., 214 by the desire to obtain a2 new preduct as soon 28

vossible.

Faving cormitted the progranm (o a2 single composition, the

.oy

period of a2y to June 1970 was devoted To field testing,

production testing and sample preraravion in Underwriters!
Laboratories, Inc. in the Chicago arez,

: S 0008559
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ORIGTIAL R&D PROGRAM (continued)

Fleld Tests pointed up what we had noted in our develop-
ment phase, i.e., that Formula 11654 provided lower vield

than standard Mono-Xote. This fact is important from a

competitive outlook and in respect to insulative properties
of the new material.

Fire Hazard Test at U.L. demonstrated that the p*esence of
a comoustible fiber in Formula 1165A at 4.55 wt. % d4d not

change the surface {lammabllity of the product. It

achleved the same rating as standard lMono-Kote containing
asbestos.

Colum Fire Test at U.L. demonstrated that Formula 11654,

at approximately 2 los./cu.ft. heavier density than a
reference columm fireproofed in 1966 with standard Mono-
Xote, was a poorer insulator. e are on record with U.L.
enzgineers 2s stating that the density of the standard
Mono=-Kote was not typical of the product. YWe 2lso are
aware that the use of aigh mix water ratios with these
types of compositions wlll cause reduced density, and
therefore we used as much water as practical during the
application of Formula 1165A to the colwm. -

i
bt

Flat Plate Pire Test at U.L., which was cornducted July 14,

coated flat plate in less than 10 minutes. OJesired terform-
ance was to maintain vond 2 hours,

1970, resulted in loss ol pond of Formula 1165A %0 %ne z‘*~

At the request of Mr. R. Vining on July 17, 1¢70, we have
broadened our R&D approach, and have Involved mcre personnel
in problem solution. 3eyond the surong desire To obtain zn
acceptable ashestos-free product is the necessivy of protect-
ing standard lono-Xote from close scrutiny of outside testing

‘d-..-c

groups. lie have seen from fwo recent fire tests at U,L., =2s

: well as from 14 U.L. tests be*"een 1950 and 1670, that our

standard llono~Xote has a poor :er-o“-ance record In respecs
to bond to flat horizontal steel surfaces. This nsw informaa-

ion mitigates against selection of ‘old test resu’ts as a
crlver a of performance of a new droduct.

- . | - D008540
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CONSTRUCTION PRODUCTS DIVISION

REVISED R&D PROGRAM (based on Management decisions)

During July 28 and 29, in meetings attended by Construction Prcducts
ivision personnel from Cambridge, Massachusetts
ravelers Rest, South Carolina
_ and
Los Angeles, California,
as well as three representatives of Washington Research Center, the
following topics were covered in detaill.

I. Mono=-Kote Bonﬁ to Steel

Because of recent results with Formula 11654, and past history

of standard lliono=Xote, we are attempting to define the mechanisn
of bond of such materials. In this respect the follcwing zssizne
ments have been made and are underway:

(2) WRC under direction of CPD persomnel S
. will attempt to build a2 mathematical mccel

of Mono-Xote performance during fire testing. In addision
to the thermal and mechanical benhavior characteristics of
the steel and cconerete deck, which WRC will obtazin, CPD will
provide certain data which characterize lono-Xove type
compositions. In this respect we nave drepared specimens in
Travelers Rest of standard lMono-Xote ('X-3) and of a new
composition which is called MX-4. Six batches of these
preducts have been rmade, 2pplying each ccmpesition at three
water levels. Specilic data to be odbtained and conveyed
to WRC include -

Compressive strength
Modulus of Elasticity
Surface hardness
Cocefficient of exrzansion
Shrinkage characteristics
. Water requirement
- - Yield
Densisy
Thermal conductivity

(b) W. R. Payment, working in the T.R. Laboratory, will eonduch
a series of bond screening tests on the six compositions in
(a) above, as well as on 1X-4 containing bond promoting
agents. These tests will be done in duplicate, using amblent
and hish %emperature bond determinations.

1008562
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REVISED R&D PROGRAM (continued)

(e¢) R. J. Bragg will prepare a report on standard Mono-XKote
applicaticns at U.L., detailing all such work on :X-3
since 1960 with the object to determine optimum water
requirement in respect to bond.

: (d) ¥RC, as 2 supplemental project,has determined that the
1007 flat plate deck at U.L. may be re-used by scraping
the Formula 11654 off, and then removing residual traces
of gypsunm with a 104 solution of sulfuric acid. Three
washing steops shall be used, followed by a clear waszer
rinse. 32Bragg wlll do this cleaning Job.

Iz, Complete Review of K-l

MK-4 1s the new composition which we will test abv U.L. 5 s
a compromise formulation, using sulfite cellulosic fiber, The

. primary differences vetween !X-4 and the previously tested.
N ' - 11654 are:

Vi ¥

-

(a) ¥K-4 uses a larzer, cleaner, and lower densitiy aggregate.l 5
)

A vy s> e
(b) It utillizes 2 weighted formula-basis-walicy permits varia-
. tion of binde:\gigﬁféing on/aggresate weight\

Y

o
Note: See Aprpendix A, 3, and C, for exact formulation
. ~ of standard ilono-Xote, Formula 11651 and iX-i.

Regarding a review of X-L, 1% wa3 the consensus of %he meeting
that a successiul new llono-Kote shall be as 1lizht and resiliens
as possible and that, vased on data presented by R. Rothfelider
on field testing and by . Payment on fire testinz, that 1X-4
rrovides the zost loglical candidate for our next approach to
U.L. The formula (Appendix C) was wnanimously approved zf<er
several hours c¢f discussion:considering agsregate properties,
availability of finer and relationsaip of azgregate densisy to
binder. . :
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REVISED R&D PROGRAM (continued)

III.

.on July 28 and 29, 1970:

Later data obtaiﬁed at Travelers Rest confirms that }X-U4 nas the

following performance characteristies compared to standard lleno-
Kote:

(2) requires 117 less mix water
(b) 1s 9% lower in density (cured)
(¢) has low K factor

(d) is about equal in cost (see Appendix)

Also, as avresult of negotiations by T. P. Felt at U.L., we are
pernitted in MK-4 the free substitution of any vermiculite be=-

tween 4.5 and 8.0 1bs./cu.ft., regardless of size of the aggregate.

Detailed MK-4 mixing and spraying ?erformance is recorded in
Appendix D, which indicates performance of }K-3 also.

Proposed Test Schedule at U.L.

During the week of August 17 to 21, the following test specimens

will be prepared. This work 1s to be done by 2ragg, Paymens and’
Rothfelder, based on decisions taken during riono-Xote meeting

(a) Apply 1K-3 at 0. 75" 1.25", and 2.0" %o thar
3t x 31 pilot fire test panels to determine
thickness versus heat transfer rate.

(b} Apply iX-4 as above. The performance curves
obtained from (a) and (b) will constitute base
data {ronm wnich U.L. will deteraine whether
MK-4 1s equivalent,

(c) Apply MK-% to a full scale 14! x 17! floor
ceiling construction comprising concrete-backed
H. H. Robertson Air Cell, supported by an 8%
wide flange beam. MK-U4 will be 3/4" thick on
the 1009 fla% plate area, and 2lso 3/4" thick
on all areas of the beam. The flat plate shall
be cleaned with 10% HpSOy prior to fireproofing.

: | 008564
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RTVISZD R&D PROGRAM (continued)

(d) In a side by side comparison, iX-3 and XK-4
will be 2pplied to a full scale 14! x 17!
concrete backed floor ceiling construction.
The steel in this case will be alternate
sections of fluted and flat plate. Althoush
thicknesses are not yet declded, iX-3 will
coat the deck on one side of the beam and
IK-4 on the other. The 8" wide flange beam
will be protected with 1 1/4" of iX-i4,”

-

A further declslion of the late July meetings was that the bdlen
system (d) deck will be fire tested before the fla% plate (c),
and that 1f the blend deck passes the test, the flat plate deck
will be tested immediately. '

Yconversation with 7. Feit on 8/10/70 indicactes
“some advantage may be gained in using !X-+ on
all surfaces of this deck. This apzroach Is
-~ based on information recently odvalined, and we_
have not fully explored the possibilliiles.

0008565
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APPEINDIX A

Mono-Xote (MK-3), standerd

Ingredients. 3atch « by W,
' *
No. 3 or 4 Vermiculite 22,5 lbs., 28.73
Gypsum 433.0 1bs. . 58.55
Asbestos 93.0 lbs. 12.353
Duponal WA Dry ‘ : 1.0 1v, 0.l
’ 0.5 1bs. . 120.00
Tolexrances:
Aggregete - 4.5 t0 8.0 1bs./cu.S%, " ~
Gypsum -  Dlus or mimus 20 lbs, === T 4.0/,
Asbestos - plus or =inmus 5 lts. TS50 -
Duponal WA Dry - 0.7% %o 2.75 1vs.

t

* 34 cu.ft. @ 6.25 1bs./eu.ts,

NOTE: 3Beceuse volure is cmstant and aggregete Eensity con
renge from 4.5 to 8.0 1bs./cu.fi., the 4 by wt, velue
can range from 22.27 to 33.75.
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CONSTRUCTION PRODUCTS DIVISION . CCNFID=ITIAL
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APPENDIX B

Formula 1165A, U.L. Tested

Ingredients Betch ¢ (.77, by WE.

No. 4 Vermiculite® 262.8 1bs. 15e 34.23 U m
Gypsum _ ' 467.0 1bs, 4i7 60.82 oo}
Cellulose Fibder (P-32) 35.0 1bs. ¥ 4.55 2
Orvus 4B - © _3.01bs. 0.39 .

_—-f'—'
767.8 1bs. 73 1C0.CO "

_ v
C"Y';é.; o v
Tolerances:

None determined,

* 36 cu.ft. @ 7.3 1bs./cu.ft.

R.J’.Bragg:mlr
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CONSTRUCTION PRODUCTS DIVISION

CONFIIT T
APPENDIX C
Mono-Kote (MK-4), Provosed
(elso celled Revised C.F.)
. .
Irgredients Batch G230 & ney s,
No. 3 Vermiculite 188.8 s, 23, 38 X VolewnE (S
) - . . -
Cellulose Fiber (P-20) 19.9 29 L i T fas
A}:AH /_' ‘o !
o
497.0 1bs, /-15 100
Tolerances Provosed: v
Aggregate - 14,5+t0 8.0 Ws./euss. T = Y — /
Gyopsum = 7Plus or minus 25 s
Cellulose Fiber - plus or minus 0.5%
- 2L Ce P 725 (-4’ /a T Lt ¢S
# 36 cu.fb. @ 5.25 bs.fewars,  Grlfuprz OO
1Y C\.':/_ &~ U-ZJ, - ot - C[:.TL'
" AEA as needed (Orvus AB 2-3 1bs.)

(Duzonal WA Dry .75-2 lbs.)

R.J.Bregg:mlr -
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CONSTXRUCTION PRODUCTS DIVISION

MASTER FORMULATION S:ZET NO. Wet Mix 2C05

DRODUCT: MK-3

; RMC ¢ BY .BATCZ TORTTA

DWGREDIENTS © . PER 1. WEIGET - TORMUTA ¢2ST
"T.R. o |
#3 @ 6.55 pef .0213 $29.35 15.730 3+4arr +3350
zou ' .01k6 58.03 ©  31.1C0 aue ™ LLsho
Fiber (TM02) - L0360 12.50 ¢ 6,700 M ,zu2
Duponel A Dry L4800 12 .67 13T o33

200.C0O 53.507 . 1.C623

PILX Density’ : Yield: 0.6 3a.7%./50

ot
RMC/Lb. _ $ .0198
Ibs./eeg .. 50 B Cost/1CD 34.7%.: 34,7875
RYC/Bag .9%0 | | ‘
Conversion L75

Totel Cost/3ag § 1.465
E ) Calculeted by:

We. Re Doyment

. ‘ on August 7, 1970
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CONSTRUCTION PRODUCTS DIVISION

- MASTER FORMUZATION SHEET NO. _Web Yiw 2002

PRODUCT: MK

- RMC %BY  BATCZ = TOR™TTA
. INGREDIENTS PER 1B, WOIGHT - TCRMULA cosT
|
Calzoco -

#3@5.73 pclzfl

4
¥

ZoU
Fiber (2-20)

Duporal VA Dry

. BULX Dezsity:
RC/To. $ 0216 -
Lvs./2eg 0
R{C/Beg 1,080
Coawversion 475

Totel Cost/Beg _'$1.555

0213 . 38.08
o6 . 58.15
.1050 3.49
..1;8co : .28

1C0.C0

11460 sty rm.2kh0
T 174500 qyi.c 42555

1.C50 -y W02

~ - [a)
0003 - v .CZ?O

2 laYe) M -
:,O ov‘:3 .6‘?9?

Tield: 31,45 ma.m, [so#

Cost/100 3d. 4. $L.okk3

Calcuwlated by:
Y. R. Payment

on Avg. 7, 1970
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APPENDTX D

MK-3 Semples Spreyed at Travelers Rest, Auvg. 6, 1970
Using Keerney No. 3 @ 6.55 P.C.TF.

wt? ) -7
Batch Batch Batch
2003 2004 2005
@ Dry Materiel (See Form.#2003) 53.597 53.597 53.597
Lbs. CasOy < % H0 : 31.100 31.1C0 21.100
~ Chem, Hyd. HY0 5.600 . 5.600 5.£C0
G Total hydreted Wt. 59.197 59.197  59.197
W’"/ﬂﬂm, [.865~ a7 2=
Mix Water 100.08 116.76 108.4
" (" Total Vet Batch 153.677 170.357  162.0.7
( Cu.Fb./Beten = U [ 2,636 2.849  2.732
(> cure. /508 G« o [E 2.46 2.65 2.55
FBM/50# . 29.52 - 31.92 30.40
. Theor. Dry Dens. C‘E/@ 25505 —22725 232
Water, Lbs./50 1bs. 93.363 108.92%  2101.143
_ Weter, Gel./50 1lbs. 1.2 13.0 12.1
(’:’/ Nozzle Dens. 58.3 59.8 - 59.3
Mixer Dems. - 45,5 52.8 L8.1
. ’ ’\ .% 7.6 //. 2.
I53.L8 176.3¢  bRex
5% 1c - §9.12c 545 %€
oy ==pOE= [eafl
. [ /.1 L
R. J. Breggemir J¢ P 40T GL.5 655 (,33;
8/1/10 - g Hermr DES 4.5 ERd
; 2.5 wd 2
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CONSTRUCTION PRODUCTS DIVISION

i}

ROTHFELDERS SAMPLZS

Sprayed at Travelers Rest =
Using Calzoco 5.73 PCF No. 3

Batch
2000

. Dry Meteriel (See Form.#2000)  30.093

Lbs. CaSOy+3 H0 17.5
Chem, Hyd. Ex0 - 3.15
Total hydrated Wt. 33.243
Mix Water 50.0k0
Totel Wet Batch 80.133
Cu.Ft./Batech 1.506
Cu.Ft./50# 2.502
FBM/50# 30.02
Theor, Dry Dens. 22,07
Weter, Lbs./50 1bs. 83.14
Water, gel:/s0 1bs. 10.0
Nozzle Dens, 53.2
Mixer 38.0
A sy 52
6.3
23, 1\7
g2
R.J.Brag ml C’: Rz war
.J. gemlyr - .
8/1/70 . T N
209
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Avgust 5, 6, 1970
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ZFFECT OF MIX WATER ON
MIXER DENSITY CF MK-3 AND X4

13 b
/
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Mix
Water
(cal./504
VKU,
1 - No.3 Agg.
@ 5.73 P.C.F.
10 b
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Vi «de

WET DZUSITY @ HIXRR (P.C.F
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EFFECT OF MIX WATER ON
NOZZLE DENSITY OF MK-3 AND MK-4
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(Gal./50#)
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- D00857



10

11

Mix
Water

tGal./504) |
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IZFFECT OF MIX WATER ON DENSITY
OF MK-3 AND IK-U4

X4,
Jo.3 Agg. . /
@ 573.P.C.F.

\ 1 " ) 1 { 1
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THEORETICAL DRY DENSITY (P.C.F.)
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