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BUREAU OF MINES
REGHON- 1

ALASKA OFFICE OF Area VIII P. O.
MINERAL RESOURCES

May 10, 1966

Mr. James A. Williams, Director
Division of Mines and Minerals

Alaska Department of Natural Resources
Box 1391

Juneau, Alaska 99801

Dear Jim:

Enclosed are coples 3{ the data sheets giving pozéolan test
results on the sample Katmal pumice submitted by your office in
the fall of 1963. 7

Also enclosed 1s a copy of the ASTM Pozzolan-test specifications
and correspondence regarding the work and related matters--

including reasons for the delay in complating the tests.

1 hope these data will be of some use in furthering the eventual
utilization of the Katmai deposits.

Sincerely yours,

. A, Herdlick
Area Director
Area VIII Mineral Resource Office

Enclosures -
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UNITED STATES RECD. JUNEAU
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BOX 2688
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Katmal

UNITED STATES

DEPARTMENT OF THE IINTERIOR RECTD). JUNEAU
BUREZAU OF MINES
Spokane 0ffice of Mineral Resources MAY 1 1 1968

Div. Mines & Minerals

North 1430 Wachlinglon Street
Spokane, Wasbingion 99201

May 5, 1966 7

)

AIR_MALL
Memo man A

§{oH Jo A, Herdllick, Area Director, Areas Vii| Minern)Y Resource
giflice, Juneau, Alzska

From: David P, Klng, Pozeolan Project Leasder, Spckane 0fflee of
Mineral Resources, Arsa-Vil .

Subjects Tes: Results on Katmal Nailonal Monument Pumice Sample

Your lette:r was prompllv forwarded to me for reply by M-, Magill, | bave
had the test resuits on your sample fcr emaciy 2 mo~th now, § had planned
to send the results on to you in June after my projsci report was completed,
and as o part of a general systematic distribuiion effurt, Aclually, tests
were not bagun on your sample anti{| sometime in Sepiember 1965, so actual
testing has taken conslderably less than a year as anticipateds At the
time we agreed to tesl your sample, we weare guaranlieed ten time< tha allo-
cation of tests thav we evenluslly ended up with, Consequenily, while at
First we ware almost desperate for samples. we ended uvp with 34 first-
priority Area Yi! samples that we were ungble to get (2:ted, We want you
to know we wera pleased to share our quol& with you. Or the other hand, If
we have appeared to be casuval (n our handling of your sample, please under-
stand tha with so many zamplec In process and people walilng for test
resclts, we have had to resort to routine-handling or all samples wherever
possible ro sveri excesslvé and chaotlc bookkeeplng problems,

| have anclosed three dossiar< on test-work that has bzer done on Alaskan
pozzolani= maturlials, Only Dossier Noo § daals wiir Lest-wzrk on the

gsample you sert tc M. Magili [r May 1964, The orher dosslers deal with
porzolaric materials tested Dy JuS. Bursau ol Reciamarjon or behalf of the
UeSe Geacinglcal Survey fn 1950, 1951, and 1952, Doela; Nos 2 contalns

test and lozation dats on rhyolite flow deposlts as Pelychrome Pass, McKiniew
Natioral Park, and opposite the mouth of Wells Croek on the Nenana Rlver,
Dossier No, 3 contains test and related Intormation or a pumice from Katmai
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National Monument, From studying the data It appears that the deposlt

you sampled may be the same as that tested by Reclamatlon In Dossler No, 3.
Moreover, It appears that Mr. Tom L. Pittman, Laboratory Services, Area
VI[! Mineral Resources, possibly may have some additional data In hls flles
on this deposlt, dating back to 1951, when the now defunct Metallurglcal
Divislon performed come chemical tests on the sample on behalf of the
Ue5+G.5.(?)s Records In thls dossler suggest that your offlce might
actually have been the shilpper of the two sacks of pumice that Reclamation

tested,

Also attached are a set of ASTM Pozzolan-test speciflcations that the
Bureau of Mines followad In fis tests of sample P-18 in Dossier No. | and
a set of pozzclan specificatfons and a set of test-methods that the U,S.
Bureau of Reclamation used on the samples It tested In Dosslers No., 2 and
No. 3. These may be useful In evaluating and comparing test results.

Our tesis on sample No. P-18 (Dossler #1) indicate that thls materlal Is

a good pozrzolan, possibly an excellent one, A}l of the ASTM pozzolan

tests, except the moriar-bar sxpanslon test, axceed speclfications, The

Jow watsar requlrement and low dry-shrinkage test resul*s are very encourag-
ing. ‘The lime-pozzolan and poriland cement-pozzolan compressive strength
tests were good bul not outsanding since It [s5 desirable to have some
strength leeway to accommodate dilution and other prechlems, However, one

set of tesrs does not ordinarily reflect the optimum ~irength possibllities
of the sample., Fliner or coarser grindling possibly coutd Improve the strength,
The materlal 1s about average or better In Its grinding characterisiics as
compared with other pumices, Grindlng Is a significant cost in the prepara-
tlon of pozzolan; however, pumicltes and pumlces generaliy are among the most
economical pozzolans to grind,

The mortar-bar expanslon test is an optlonal ASTM requirement. Satisfactory
fulfillment of this specificaticn requirement would normally not be required,
except In cases wheare reactive aggregates were to be used, and the difficulty
was speclfied to be corrected by the pozzolan rather than by using 2 low-
alkall cement, which Is the most common selution, Reclamat{on requires only
a 60% reduction minimum versus the 75% that ASTM requises, Alkalli-reactive

aggregates are in the minorlty and perheps, 75% of those that are could be

neutratized by P-18, -in any avent, very few pumices 6r pumicites meel the
mortar-bar specifications of elther Reclamatlon or ASTM, and sample P-18 Is
Loy better than ordinary portland cemént {n thls respect,

1F | can be of any further help to you regarding thls sample, or on any other
matter relatéd to pozzolar, | would be glad to help,

. ) o 4
/;C{f: »‘e'// 4 /E)‘ [
pavid P, Xing
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POL4 Lel TESTS UN KUKAK BaY PUMI E
Katmai Wational “onuwmaai
Alavka

SCUMCE S Area VIIL Mineral %2suvurce Ufficu

SSAYPLE N7, @ P-1Y(Spokane)
C=2213(Ma~111'3 No,) -
D-716(Mnvar 1S .‘Jo_.]
TESTED BY¢ Area VII - U, 5, Bureau of ¥ipes
Note: Coly one sOFBIR, But Falerred to By varlnus

number desiprationg, becanse it was rracessed
L7 several dilfieroet Labs, cach of whom ag45pned

its own numbar along Lhe way.
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BURRAU OF MINES POZZOLANIC MATERIALS PROJECT
Denver Pozzolan Testing Laboratory

Aucen USBM{NGl) {2213 Kay
M Twal Resource Area _;'{_I__ _
Sample No. P=14

Laboratory No. _D=716

ae 1t O DNY 8 3 RESLEH O AvW O J - 11:34 10

an  admix 8 In po NG cemen onexete (ASH

Teot material ___ Pumioce

Source Alaska

Special tnstructions _Do not caloine this mate;

Mineral compopition, percent
Accive: Yolcanio glass 8090
n=l.,i%0 ‘ $10,4A1,0,47 2o3
M0..oovrnalinss 5,0 max.
|- 805 vvnenuabens ( R
Other: Feldspar 10=18 | L.O.Xi..veuifinan 10.0 max.|

Ferromagnesian silicates 3 Moisture....... - 3.0 max,

Magnetite < ] - |

Sample prepcu_’tion}

Calcining __pone °F for ____ hoprs in

y=inch lnbontog. ball ‘g;;; /

Crinding -LO _minutes with 12 x
: . Phveical Tast Dsts . _ ~
Specific gravity __ 2,46 ASTM specs,|Tept mat'l, | -
Fineness! ' _ .
mau P.rt‘.CIQ dimt.t......... ..........-nnntLtonl EIQ ﬂlll' 4“7
Material retained on No. 323 oiwo.............pcrcent: 12.0 max,| . 6.&
Pozzolani¢ activity index: . ‘ : : - ,
Compressive strength with porl:und ‘ o
cement @ 28 dnyl............. RREXEE percont o!.' co*ntrol : ip.| 79
' A 5.3 A R
~ Compressive strength with l.lnc @7 days.......i.0l.pei o 999
Water requirmnt......................pcrconc of ¢ txol 115 max. 103
Change in drying shrinkage
of mortar bare @ 28 days.....iieeererirsisnans percent | 0.03 max.| 0400
Soundness: Autoclave cxpmcton or conttaction J..percent | 0,50 max. i, 0405 .
Reactivity with cement alkalies: o ' /7
Reduction of mortar expansion @ 14 dnys. vevees poFCent 75 min, _l;z__ '

Does test material maet lpcc@fultlon-?‘

P

Remerks or comments:

. - {Use othar side if n'acgahry),;.- )
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BUREAU OF MINES POZZOLANIC MATEREALS"¥RY
Denver Porzolan Testing Laboratory

¥

Sample No.

Laboratory No. _D=716

dy TS

Py

“yral Resource

,
N et
:‘“]Gn

¢ ek
Arvea ' VII

P=18

1y

Pumice

Test maferi&l
Source Alaska

Special instructions

Do ;ot calcine** th,ig tqr:!.al ' .

Mineral compo n, k cent Chgmgggl_!ggl is, ercg1t

Active: Yolcanic glass 80-90 | | ASTM specs.|Test mat'l. |
n=1.490 810,+A1,0,4¥e,0, 70.90 min, '

B {1 P 5.0 max,

. 803............. 3.0 max,

Other: Feldspar 10-18 | L.O.L.....cvuues 10.0 max.

Ferromagnegian silicates 1 | Moisture........ 3.0 max.

Magnetite <1 _ ' '

Calcining __ nons °F for

Sample preparation:

hours in

Grinding _4O minutes with 12 x lhi-inch laboratory ball miil

Physical Test Dats

Specific gravity ghé
Fineness:
Hean particle diameter.....................a...microns
Material retained on No. 325 eieve.............percent

Pozzolanic activity index:
Compressive atrength with portlénd

Compressive strength with lime @ 7 days............psl

Water requirement.............s0000..0.percent of control

Change in drying shrinkage , _
of mortar bars @ 28 days....cssvseas0s000010.4 pEECENE

Soundness: Autoclave expansion or contraction....percent
Reactivity with cement alkalies:

cement @ 28 days....................percent of control

Reduction of mortar expansion @ 14 daye........percent ‘

- | ASTM specs.!Test mat'l,
9.0 mag.l Dok |
[~ 12.0 max. 6.hi

15 min, 79

600 min.| _ 999

1 103
[ 0,03 max.| 0400
0.50 max.| 0405

I

Does test material meet lpeclficatiann? &5_{, ﬂM W )@5‘/'6.

Remarks or comments: ”f ﬂ/-“,r , j.z__/fui (TS AT

R "L Rl ’J/T_} P ‘<“.

Joo

ié_.i

M 1lam ablham afdde dB oo mstes}
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~ I*, EREA V11 MINERAL RESOURCE OFFICE UNEAHPLE No,_P-18

',- Ce ‘ REC’D y Marill's
TO: R. L. Bolmer, Physical~Test Coordlnator Y 11 1066LABORAT0RY N04; 2211 Bag
FROM: Area VI| Pozzolan Project Leader MA ]

SUBJECT: Physlca) Tests on Pozzolan sample Div, Minos & MineSRATE :  ALASKA

" PETROGRAPHIC SUﬂMRY & TEST INSTRUCTIONS ON POTENT |AL POZZOLANI|C MATERIAL
Kukak Bay Pumice

ROCK TYPE:_Pumlca (Rav, ungajeingd-unprocesygURCE : ~ ofrumen
PHYS, CHARACTERISTICS AS REC'0:__ __a light pray to buff unconsolidated puraice

Mineral Composition (Percent

INACTIVE MINERALS.

) A
(14 : : ' <}
Total <20
ACTIVE MINERALS ' . calcinatlon Temp. Range (°F.)
é ——votoante-glasi— Logo - lieoe B0~Q0

Typel Index ). 49

Total’ |$__80

Test Instructions

7 Total number of Tests:___| ___ Speclal Grinding:_ po
' At fineness "A': Test Raw?_Yes Test Calcined? No (1) °F,(2)___-°F, (3) °F
At “ineness "B'': Test Raw?___  Test Calcined? ()’ °F,(2)____°F, (3)___°F

Test goals: Area Vil sample. Test raw only and hold unused sample.: Méy tast .
caleined shouTd raw test fafl ASTH standards.. B

socential Markets:

. dvice Requested?:

Slgned: Date: June 16, 1955
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SPOKANT, WASH,

Dave -

I have jusl received some pumice samples from Magilt in Scattle for submittal
to Denver lor pozzolan festing. - ... . - ..

'Che sagiples are "bigh grade pumice’ {from Kukale Bay, Katmai National
Morument, Alaska; however, I dontt think (hey should be identified as such
singe Area VI is not in the pozzolan projecl, ‘Lhey should be tested for
activity, though,

The samples are as follows:

Sack No. Calcined at -+ 4 The muateviad in sacks, 2 through
L&A Raw 5, was hicld at the lemperatures
2 538° C noled for (wo hours, and ullowed
3 . 650° C Lo cool in the furnace overnight,
4 76u® C
3 871° C

Possibly only the raw samples should be submitted. A petrographic exwm-
ination was donce at an earlier date. They also have been analyzed chemically.

Si02 63.9 percent <
MgO 1.94 o
50, .18
Amnmonium hydrox- -

ifde group 19.6

FeyOq (by fusion) 2.38
Fey 0, (ASTM

puge 76) .54
Al,03 17.2

Ihis submitial would be one, at lenst, from Area VII, (I notice Bishop is in a
hurry for samples fyrom here.)  Let me know righl away what your wishes are,
how you wanl it subinitted, ete. T suppose i could wait unti) your (irst group

goes.




+ERA VIX ' RuscfurQ‘deiEDs Scattle Uonmotallics Ia.bontory
Mtnoral Kesource o ricr OF Wiy . BESCUAGES £15 Robarts Lall
oftice University Campas
N © 1964 Jl . Geattin, Vachington 98105
June §, 1964

BPOKANE, WABH.

Hemorendan

Tos larzy Brovn, Superviscyy Goologlht, Patro&mzmc
' Iabomtory. Area Y1 Azhny,

Froms Sxpenuory Phyoical SCiomtist, seattle Honuetallics
_ Laboratory

Subjocts Pozzolsn Samplo Seattls Nomwotallics laboratory Ko c-my

f ¥ziled under soparate cover for forvarding on $o0 Denver 15 ths

; subject sannlie which ve havs previously discussed. ZTest vork was

) etarted, tut nevor compilated, dus to equiywment limitations eud

: . mpecertointy of wvhich tests wers guing to ba stenda undor tha :
pozzolan projecta L

i’ ¥ive sacks conititute the sexyle mpd they comtsin the fouowmet
; B Sack. o, Calcinzl et +

: :  ETE Faw

| 2 5390 €.

v _ ‘ R 680m ¢

L S g0a C

i . [+ ' g7z° C

] : + Tho raterial £n sacks, 2 thyongh 5, wa hoif at
the temperalures noted for two houxs, ard
allovel to cool 1z the furmice cvernight.

A part1ad chsuwical snalyses of the rew sample gaves RECD, JUNEAD
' ‘ MAY 1 1 1966
Div, Misies &-Minerais




S10g €8.9 percent

¥ “1.9%
S04 .éa
Jroonivn hytroxice group Ig.ﬂ
¥2505 (by fusion) 238
FegOy (#5TH pase 76) » zb
;IJ.HOQ ) 1?.1-
Bo Ae Maglll

cca Mark L, Eright
He Y. Appling

RECD, JUuNEAY
MAY 7 1 1086

Div. Minaz & Miaerals



ag a spoon. Lompact the morlar sn
nreasure by rodding in three layers,
3a in.metal or glass rod, with each

. © being rodded (5 tines. Tap the
xt.dor surface of the 6lled measure 10

0'15 times with 8 maple rod. The meas-

Irom the umt weight 1o {enns of cubre
foet per bag, based on printed weight of
_uNM Q/qonn .»v~ : P ’

(0) Air content, if required, may be
determined by ecither of ASTM Methods
C 138, C 173, or- € 231, dxcept that only

se, the maple rod, and the spoon shall  Method C 173 is spplicable to light-

w as described in Section 2(3), (5), and
%) of ASTM Method C 185, Test for Air
>ontent of Hydraulic Cenent Mortar.t
(¢) In the case of masonyy mortar, the
rater retention test shall be made in ac-

ordance with Sectiong 27, 28, and 29 of
ASTM Specification % -
() The report of the\tests ipe
.H-.—&.Gu H «\ ,/
(/) Net weight of dry, cminbined\
naterial in the bag determined to 0.1 Ih,
7y subtracting tbe weightof the empty
3ag from the gross weight of the package,
© (2) Amount of mixing water (W)
alculated in terms of pounds pet bag
sased on printed weight of bag (Note 4),
(3) Flow, ip accordance with ASTM
Method: C109, — _ .. — —"".
(. Unit weight (U) in pounds per
abic foot in_accordance with ASTM

Method € 138 (Note aw. Ir_/.}l_w‘nb.«ﬁﬂr| e e e e .

A
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<
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weight mortar. The method of test shall
be reported, - ,
" (7) Watér retentiod in per ccnt, in
the case of masonry mortar, and
(&) Corgpressive strength at ages

" Nom 4~ «, ;

! 'w=nRB
AN U = 0156Wa
N p o A HRIB
. A_// i ﬂ

‘Kﬂ- N .
R, = ratio of weight of nizing water 1o weight
. uf &y combined- material in batch of
o ortar Q._D.F:&/#m three  decimal
placcs, )
B = the printed bag weight, _
W. = weight in grams of mortar in the 400-m

N~

.-..A - - -
ST e T
. mf/ LTSN ——

«‘u.\w...\.\.h. 5

Tenrative S pecifications for

RAW OR CALCINED NATURAL POZZOLANS FOR USE AS
ADMIXTURES IN PORTLAND CEMENT CONCRETEL

ASTM Designation: C 402 -65 T

a
~

a

=

. o0 =

. .N.v R <

. T o~ Y
I T

o~ F

n XS

z = 3

Q

IrsueDp, 1957, REVISED, 1938, 1962, 1963, 19632

These Tentative Specifications have been approved by the sponsoring com-
mittee and sieplad by the Socety in accordance with established proce-
aures, for use pending adoption as standacd. Sugzestions f(or revisions
should be addrrssad 1o the Society at 1916 Race St., Philadelphia 3, Pa,

Scope

1. These specifications cover raw or
alcined natura} pozzolans for use as
admixtures in porstland cement concrete.

Nore 1.—~The user shduld recognize that
replacement of a portion of the portland cement
by pozzolan may reduce catly strength of the
concrete. Care should be exercised to insure
sirength adequate for the contemplated usc of
the concrete .

NOTE 2—Pozolag may tend to reduce the
air conlent of concrete. Hence, if a pozzolaa is
3dded to any concrete for which entrainment of
ar is specified, provision should be made to
assure use of sufficient air-entmaining agent to
entrain the specified aroount of air.

Definition

2. Pazzolan is defined by the Defini-
tons of Terms Relating to Hydraulic
Cernent (ASTM Designation: C 219)"
23 3 siliceous or siliceous and aluminous

' Under the standnrlixation procedure of
the Sociely, these specifications are under the
lurisdiction of the ASTM Comnmittes C-9 on
Conceete and Conercte Axgregates

P latest 1evision accepted by the Socicty at
the Annun] Meeting. June, 1965,

* 31965 Rook of ASTM Standards. 1’art 0.

material which in itself possesses little
or no cementitious value but will, in
finely divided form and in the presence
of moisture, chemically react with cal-
aum hydroxide at ordinary temperatures
to form compounds possessing cementi-
tious properties (Note 3).

NOTE 3.-—The natyral pozzolans that may be
employed as admixtures for pdrtland cement
concrete include such materials as some dia-
tomaccous earths, opaline cherts and shales,
tuffs, and volcanic ashes or pumicites, any of
which may or may not be processed by caleina-
tion: and various materials requiring caldination
to induce satisfactory properties, soch as some
clays and rhales.

Chemical Requirements

3. The pozzolan shall conform to th

chemical requireinents prescribed  in
Table L

TABLE I.—CIIEMICAL REQUIREMENTS.

Silicon dioxide {Si0w) plus alumigu:n
oxide (AlO)) plus iron oxide
{Feq0a). min, pereoent. ... ... ... 70.

Mapguesium osida (MgO), maz, per

Sulfur trioxide (SQ,), max, por cent |, |

Los<anignition. max. pereent.. .. ... 1

Moisturs content, max, por cent. .. .

295



TABLE IL—PHYSICAL REQUIREMENTS.

Finenoss:

Mean particle diameter, microns, mMAK. .. oot ittt e 9.0

#Amount retained when wet-sieved on No. 325 {4#4-micron) sieve, max, per

B (it iiiiiiiit i itiraa e e s aantatetataan e b rennn 12.0

Pozzolanie activity index=

With vo_.»_hum cement, at 28 days, min, percentage of control........... .5

Withlime, at Tdaym, min, PRE...ooiii e i ienei it iinncensnnnnans 800
Water requireinent, max, percentage of control...........oiniiinrinaneann 115
Change of drying shrinkage of mortar bars at 28 days, max, percent..... 0.03
Soundness?

Autoclave expansion or contraction, max,percent..........c..ccovnveinns 0.50
Amount of air-entraining admixture in concrete,® ratio to control, max....... 2.0¢

Uniformity requirements:
The specific gravity of individual samples shall not vary more than 15 per
cent from the average established by the ten preceding samples, or by

all preceding samples if the number is less than ten, by more than, |
PO CBM . . ..l ii it tacatea it it 5

In addition, when air entrainment is specified for the concrete, the quantity
of sirentraining admixture requirsd to produce ag air content of 18.0
per cent by volume of mortar shall not 35. {rom the average established

by the ten preceding tests, or by all preceding tests if less than

ten, by more than, per eent. ... ... ... . ..iiiiiiiiiiiaiiiiiaeana.- 20
Reactivity with cemeat alkalies:?
Reduction of mortar expansion at 14 days, min, per cent............ PR 78
Mortar expansion at 14 days, max, pereedt. ... ......coricrinniiiieiioaan., 0.020

* Neither the pozzolanic activity index with portland cement nor the possolanic xctivity
index with lime is to be considered a measure of the compressive uﬂnﬂ.wzu of concreta containing
the pozzolan. The pozzolanie activity index t.m..v portland cement is determined by an accelers-
ted test and iz intended to evaluata the contribution to be expected from the pozrolan to ths
longer strength development of concrete. The weight of Vounorﬁ specified for the test to deter-
mine the pozzolanic activity indexr with portland cement is not considered to be the proportion
recommended for the concrete to be used in the work. The optimum amount of poxzolan for
sny specific project is determined by the required properties of the concrete and other constita-
ents of the concrete and should be establishad by testing.

. ¥ The specimen shall remain firm and hard and show no signs of distortion, cracking, chocking,
pitting, or disintegration when subjected to the autoclave oxpansion test.

¢ Applicable only if sir-entrained concrets is specified. Proper air entrsinment is recom-
mended for concreta that may be etposed to freesing snd thawing. The user should recognize
that some air-entraining admirtures may accelerate or retard setting of the cement and rate of
hardening of the comerete; these poasible effects should be considered carefully.

‘47f the specified limit is erceeded, the test mixture shall meet the requirementa of the
Specificatiocns for Air-Entraining Admixtures for Concrete {(ASTM Designation: C 2680).%

* The indicated tests for reactivity with cement alkalies aro optional and alternative require-
ments to be applied only at the purchaser’s request. They nced not be requested unless thes
pozzolan is to be used with aggregato that is regarded aa deleteriously reactive with alkalies in
cement. The test for reduction of mortar expansion may be made using any high alkali ce-
ment in accordance with Section 8 (5) if the portland cement to be used in the work is not known,
or is not availahle at the time the pozaolan is tested. The test for mortar espansion ia preferred
over the test for reduction of mortar expansion if the portland cement to be vsed in the work is
known and svailable. The test for mortar expansion should bs performed with each of the cements
to be used in the work,

Physical Requirements packages, the words “pozzolan for use

4. The pozzolan shall conform to the 25 2 admixture in portland cement

hvsi ire = concrete,” the name of the producer and
.m.wum.“wnwuﬁ requirements  prescribed in the brand, and the weight of the pozzolan

contained therein shall be marked plainly
on each package. Similar information
shall be provided in the shipping invoices
accompanying the shipment of packaged
or bulk pozzolans.

—uum&unmbn and Marking
5. ﬁ&oﬂ the ﬁoﬁo_wu is amreﬂ-& in

¢ > opears in this n.EEHuSoB

963
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Storage mpn Inspection

6. The pozzolan shall be stored in such
a manner as to permit easy access for
proper inspection and identification of
each shipment. Every facility shall be
provided the purchaser for careful sam-
pling and inspection, either at the source
or at the site of the work, as may be
specified by the purchaser.

Rejection

7. (a) The pozzolan may be rejected if
it fails to meet any of the requirements of
these specifications.

(b) Packages varying more than S per
cent from the stated weight may be re-
jected. If the average weight of the
packages in any shipment, as shown by
anmmrmum 50 packages taken at random,
is less than that specified, the entire mrﬁ.
ment may be rejected.

Methods of Sampling and Testing

8. The pozzolan shall be sampled and
the properties enumerated in these speci-
fications shall be determined in accord-
ance. with the requirements of the
Methods of Sampling and Testing Fly
Ash for Use as an Admixture in Portland
Cement Concrete (ASTM Designation:
C 311),* except as indicated in Para-
grapbs (@) through Q& The natural
pozzolan shall be used in lieu of fly ash
in applicable tests under Method C 311.

(6) Chemical Analysis for Combined
Amounts of Silicon Dioxide (Si0y),
Aluminum Oxide (ALOy), and Iron Oxide
(Fes0;).—Determine the silicon dioxide
(Si0:) in accordance with Section 12 of
Methods C 311. Treat the filtrate reserved
from the silicon dioxide determination in
accordance with Section 9{a), (b), (c),
(N, and (g) of the Methods of Chemical
Analysis of Portland Cement (ASTM
Designation: C 114 -63).> Reserve the
combined filtrate for the determination
of magnesium oxide (Mg0). Calculate

‘the combined percentage of silicon dioxide
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{Si0;), aluminum oxide (ALQ;), and
iron oxide {Fe:();) by adding the percent-
age of Si0y determined in accordance
with Section 12 of Methods C 311 to the
percentage of ammonium hydroxide
group determined in accordance with
Section ¥g) of Methods C 114 - 63, Re-
port the result to the nearest 0.1.

Determine the combined percentage of
SiO; Al,Os, and Fe,0; on composite sam-
ples representing each 1000 tons of
pozzolan to be used in the work. When
the total number'of tons sampled is less
than 1000, make the determination on the
quantity mmgv_&.

(b) Mean Particle Diameler—Deter-
mine the fineness of the pozzolan in ac-
cordance with the Method of Test for
Fineness of Portland Cement by Air
Permeability Apparatus (ASTM Desig-
nation: C 204),® except that the deter-
mined value for specific gravity shall be
used in calculating the weight of the
sample. Use the following equation to
calculate the mean particle diameter of
the pozzolan:

4 80001 = IVAVAVT,
(\Mm(\lnn Sepa(l — u-v)\luﬂ

where:

d = mean particle diameter of the test
sample, in microns,

¢ . = porosity of prepared bed of the
test sample (Note 4),

e, = porosity of prepared bed of stand-
ard sample used in calibration of
apparatus (Note 4),

i = viscosity of air in poises at the
temperature of test of the test
sample (Note 4),

#, = viscosity of air in poises at the
temperature of test of the standard
sample used in calibration of the
apparatus (Note 4),

T = mecasured time interval, in seconds,
of manometer drop for test sam-
ple (Note 4),

T, = measured tiwe interval, in scconds,
of manometer drop for the stand-

925
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ard sample used in calibration of
the .apparatus (Note 4),

S, = specific surface in sq cm per g of
the standard sample used in cali-
bration of tha apparatus, and

p. = specific gravity of the standard
sample used in calibration of the
apparatus.

Note 4.—Values for Va, Vi, V3, VA
VT, a0d /T, may be taken from Tables 1,
II, and IIE of Method C 204,

(¢} Amount Retained When Wet-Sicoed
on No, 325 (44-5) Sieve~—Determine the
amount of the pozzolan retained when
wet-sieved on No. 325 (444 sieve in
accordance with the Method of Test for
Fineness of Hydraulic Cement by the
No. 325 Sieve (ASTM Designation:

C 430),' except that a representative

sample of the pozzolan shall be used in
lieu of bydraulic cement in the deter-
mination. :
(d) Pozsolanic Activity Index swith Port-
land-Cenend: :
(1) Specimens.—Nold the specimens

from a control mix and from a test mix

in accordance with the Method of
Test . for Compressive Strength of

Hydraulic Cement Mortars (Using -

2-in. Cube Specimens) (ASTM Desig-
nation: C 109).* The portland cement
used in the control mix shall meet the
requirements of the Specfications for
Portland Cement (ASTM Designation:
C 150} and shall be the type and, if
available, the brand of cement to be
used in the work. In the text mix 35 per
cent of the sbsolute volume of the
amount of cement used in the control
mix shall be replaced by an equal ab-
solute volume of the pozzolan. Make
three-cube batches as follows:

Comprol Mix:

230 g portland cement
087.5 g graded Ottawa sand

X ml water required for flar of 160 (0 115
Fest Mix:
1623 g prortland ceroent

87.5 W sp. gr. of the poazolap

. . of the portland cemeut gof i ?
6875 g graded Ottawa sangd

¥ ml water required for flow of 100 to 115

{(2) Storage of Specimens.—After
molding, keep all of the specimens
in the molds on the base plates and
place immediately in a moist closet
or moist room at 73.4 = 3 F for from
20 to 24 hr with their upper surfaces
exposed to moist air but protected
from dripping water. Remove all
specimens from the molds 20 to 24 kr
after molding, and place in close-fitting
metal or glass containers (Note ),
seal the containers airtight, and store
at 100 4 3 F for 27 days. Allow the
specimens to cool to 73.4 3 3 F befare
testing.

Norx 5.—Any meta) containcr having s
capacity of three cubes may be used i 3t
can be sealed airtight by soldering. Contasn-
ers of Eght tinned sheet metal with ingide
dimensions 24 by 24y by 6 in. heve bees
tfound to be satifactory. Wide-mouth Masog
jars of $-g1 caparity have been found Lo be
satisfactary, provided cave is taken to prevenat
breakege.

(3) Test Age.—Test the three speci-
mens of the control mix and the three
spechmens of the test mix at an age of
28 dayw,

(9) Calerdation.—Calculate the por-
zolanic activity index with portland
cement as follows:

Pormlanic activity index with
porlln;ld Tement == g X 1o

where: -

4 = average compressive strength
test mix cubes, in pounds per
square inch, and

B = average compressive strength of
control mix cubes, in pounds per
square inch. -

(5) Number of Tests—Determine the
pozzolanic activity index with port-
tand cement on composite samples
representing each 100 tans of nozzolan
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to be used in the work. When the total

nuraber of tons sampled is less than

100, make the determination on the

quantity sampled,

(6) Pozzolanic Activity Index with
Lime.—Determine the pozzolanic ac-
tivity index with lime in accordance
with Section 12(n) of the Specifications
for Portland-Pozzolan Cement {ASTM
Designation: C 340).¢ Designate the
average compressive strength of the
specimens calculated in accordance with
Section 12(n), Item (3) of Specifications
C 340 as the pozzolanic activity index
with hme.

Determine the pozzolanic activity
index with lime on composite samples
representing each 1000 tons of pozzolan
to be used in the work. When the total
nurmber of tons sampled is Jess than
1000, make the detcrmination on the
quantity sampled. “

(f) Water Reguiremens —Calculate the
water requirement from the values for
X and ¥V determined in accordance
with Paragraph (d), Ytem (1), as follows:

Water requirement, percentage of control

¥
where:

¥ = milliliters of water required for
flow of 100 to 115 in the test mix,
and '

X = milliliters of water required for
floww of 100 to 115 in the control
mix,

(&) Change of Drying Shrinkege of

Mortas  Bars.—Determine the drying

shrinkage of mortar bars in accordance

. with Sections 23, 24, and 25 of Methods

C 311, except that three mortar bars
shall be molded from both the control
mix and the test mix specified in Section

. 19(8) of Methods C 311. If available, the

cement to be vsed in the work shall be
used in this delermination.
For purposes of these specificalions,

calcutate the change of drying shrin
of mortar bars as follows:

Change of drying shrinkage of mortar bacy,
per cent = S,
where:

St = average drying shrinkage of
test specimens calenlated in
cordance with Section 25 (e
Methods C 311, and

Sa = average drying shrinkage of
control specimens calculatec
accordance with Section 25 (¢
Methods C 311,

Report the result to the nearest f

If the average drying shrinkage of

control specimens is larger than the

erage drying shrinkage of the test g

mens, prefix a minus sign to the chany

drying shrinkage of mortar bars repot

(k) Amount of Air-Entroining
mixture in Concrele.—Determine
amount of air-entraining admixtur
concrete in accordance with Sectios
of Methods C 311 on composite saro
representing each 1000 tons of pozo
to be used in the work. When the t
numnber of tons sampled is Jess than 1
make the determination on the guan
sampled.

(5) Uniformity Requiremenis (Quas
of Air-Entraining Admizture).~—To
tablish conformance with the urifor
requirements if air entraioment is sp
fied, determine the quantity of
entraining admixture required to proc
an'air content of 18.0 per ceat by voh
in mortar in accordance with the requ
ments of the Method of Test for Air {
tent of Hydraulic Cement Mo
(ASTM Designation: C 183),® ex
that the mortar shall contain a quan
of the pozzolan under lest cquivalen
25 per cent by weight of the cem
instead of an equal weight of the sta
ard sand.

(7} Reoctivity with Cement Abka
{Reduction of Mortar Fxpausion
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Determine lhe reduction of momlr ex-
pansion in sccordance with the Method
of Test for Effectiveness of Mineral
Admixtures in Preventing Excessive Ex-
pansion of Concrete Due to the Alkali-
Aggregate Reaction (ASTM Designa-
tion: C $41).} The cement shall conform
to the requirements of the Specifications
for Portland Cement (ASTM Desigoa-
tion: C 150)* for type I cement and shall
contain at least 1.0 per cent tota) alkaties
calculated as sodium oxide (percentage
sodium oxide (Na/0) + 0.658 per cent
potassium axide (K&)) (Notz 6). Pre-
pare two types of specimens, as follows:

{D) Conirol Spoaum —Prepare the

' contral specimens in accordance with
Method C227, except that the mix
shall comprise 400 g of portland
cement, 900 g of aggregate onmpowd
of crushed No. 7740 Pyrex graded in
accordance with Section 4 of Method
C 227, and 130 ml of water,

(2) Tent Spwims.—l’repan the
test specimens in accordance with
Method C 227, except that the mix
shall comprise 300 g of the portland
cement used in preparation of the
contrel specimens (Item ({)), 900 g of

" the crushed and graded Pyru, and a
quantity of pozzolan equal in absolute
volume to the absolute volume of 100
g of the portland cement used, and
180 +4 (¥ ~ X) mlof water (Note 7).

The flow test need not be performed on

e
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either mix, Afold threc Spccxmms from
each mix. Make an initial resding of
length at an age of 24 4= 2 hr, and a fina)
rcadmgatanagvedl!days.&lcnhn
the reduction of mortar expansion, a3
follows;

(8. - 2 X 100

R, = 3

where: .

R, = veduction of mortar expansion, in
pet cent,

Ey = average expansion of bars from
thetutmi:,md .

E, = average expansion of bars from
the control mix.

Nma—n-mamwm
mmtkmauﬂnble, EDY cemen! meeting
the requirements of Specifications C 150 for
type I cement may be used, provided the aver-
age expansion of 1he control specimens in the
test for reduction of mortar expeasion s equa)
to ot greater than 0.100 per cent at 14 dayn,

Notz 7.—For definitions of X and ¥, s
Paragraph (d), Itcen (1), The Bactor (¥ — I)m-y
be cither positive or negative,

(k) Reoctivity witk Cemens Alkolics
(Moriar Expnniou).—Determine the
mortar expansion in accordance with
the requirements of Method C 441 for the
job mixture (see especially Sections
4{c) and 9(3) of Method C 441). Caleu-
late the mortar expansion as the average
linear expansion of the three specimens
of the test mix and express in per cent,
assuming an effective length of 10,00 in.
for each specimen.
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Tentative Method of Test for

\TIME OF SETTING OF CONCRETE MIXTURES BY
PENETRATION RESISTANCE:

procedures,
0 Suggs s for revisioos shonld
Sod:tynmlﬁkme Phihdﬂph:i.h.

portions, additions, and admixt
upsn the _time of setting and barde
of concrete. It may

ofpcdormanoeﬁ
complnnce‘

ement and water, required for
mortdr sieved from the concrete
reach ‘» penetration resistance of

psi
(3) of Fingl Setting.—
" elapsed timpe, after initial contad

:a'qu &m-
picyed in this test is to beselected by the
user. ’I'imesofmxmlandﬁnalsethngof

with this method oh the basis of s rate Ctment and water, required for
de by means of pene-  M0rtar sieved f{om tl_:e concrete
tration resistarce needles on martar feach a penetiption resistance of ¢
ooncrete mixture, ps.
(b)m: thodmnalsobeusulfor A tns

3. (a) Containers\for Mortar S;
mens.—Rigid, watertight, nonabsorp
nonoiled containers, either cylindrict

.rectangular in ¢ross sechon. The n
mum lateral dimension shall be 6 in.
the beight at least 6 in. (Note 1).

the xtand.nnﬂnhon procedum of the

Sooie , this method ia under the junisdiotion of

M Committee C-9 on Conerete and

te Angregaton.

dl.u.est revision aceeplod by the Society at
Annual Meeting, June, 1985,
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