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U N I T E D  S T A T E S  HEC'L). JL'NEAQ 

D E P A R T M E N T  OF T H E  I N T E R I O R  MAY 1 1 1566 
BUREAU OF MINES 

W*f 
Dlv. Hrnes & @ ~ n c i ~ l r ;  

ALASKA OFFICE OF 

MINERAL RESOURCES 

Area VIIL p. 0. BOX 2688 

JUNEAU, ALASKA 

May 10, 1966 

M r .  James A. W i l l i a m s ,  Direc tor  
Division o f  Mines and Eiinerals 
Alaska Department of Natural  Resources 
Box 1391 
Juneau, Alaska 99801 

Dear Jim: 

Enclosed a r e  copies c@ the  da ta  s h e e t s  giving pozzolan t e s t  
r e s u l t s  on t h e  sample Katmai pumice submitted by your o f f i c e  i n  
t h e  f a l l  of  1963. 

/I 

Also enclosed i s  a copy of the  ASTM Pozzolan-test s p e c i f i c a t i o n s  
and correspondence regarding the  work and r e l a t e d  matters-- 
including reasons f o r  t h e  delay i n  completing t h e  t e s t s .  

I hope these  da ta  w i l l  be of some use  i n  fu r the r ing  the  eventual  
u t i l i z a t i o n  of  t h e  Katmai deposi t s .  

S ince re ly  yours, 

Area Direc tor  
.Area V I I I  Mineral Resource Of f i ce  

Enclosures 
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UNITED STATES 

l X P A R T M E N F  OF THE INTERIOR p&~'3$ JCJNEAU 
BUREAU OF M i N E S  

~ p c r k a ~ e  office of ' M  I neral ~ e s o u r c ~ s  MAY I I 19% 

North 1430 Wash1 ng ton  Street 
Spokane, Wasb l n g t o l  99r,01 

Hay 1966 

Frwc: L3a.i: d B. Klng, Poz:us?an Project Leaders, Spck.ane O f f  I r o  5 . F  

M l :~aral Re;ozrses, Area 'il5 9 

Voajr ?e'rt:er* was prmat!:, f o rw~rded  ?.a ma For r e p l y  b y  Y r o  Msgl'?lo 6 have 
had t h e  1.s~ l. resr,ii.cs or: your  s m p j e  fcr  ~ Y S P S  -4 3 TP~:,- ct. rtc-rw, 1 had planned 
to send t k - ~ :  r.esrj'i t s  on t o  yeu i n  J i l ~ e  af.l;er rn$ 2:'cjsc.t ; t y ~ ~ r , ! i  nas c m p l a t ~ d ,  
and as b p2rr  of e general :iy.;tmatic d ! s t r . i 5 ~ i f f o l  %?.(GT?.:~ A c - l ~ a l l y ,  tes t$  
were noti Ssgun 6: your s a n ~ ? e  l ~ ~ i i ' i  somet835 I.; $spf,ember 1965, so ecttle'i 
tesrlncj has tak.e~, consideriabT y less than a year as a~i :?r . : fpetad.  At -the 
lime we agraed te your sample, we wars guaranleed ts? t i m e s  'the e l lo-  
cat ioq o f  ,ta:=ts .P,*t we e ~ / e i r , l y + l  ly erided up  wi ti?, Co; l .sp ,~ i len ! . l j ,  ?.rh.i18 at 
T' Irst  we gars almost desperate fur samples, na er?ded uo with 34 f ir'st- 
prlor l  t y  Area ' J h  ! smpl as t h a t  wa were mebi a to get ~ e ;  Led, We want ycu 
t o  kcud were p l e ~ ~ e d  Co share O ~ T .  q116ta w l  tk YGU., Or. the other' hsnd, I f  
ne have s p y ~ s r e d  t o  be casual i n  cv>r hand1 ing of ,,o~;, simple, pjease ~ n d e r -  
s t a n d  tha t  w i t h  so rmrry s;mples I n  prociass apid pwpie  .,q~i-c.Yny T(jr tesr. 
resu? t5, 'dS have had to re i5or . t  ,Lo ro!rtl ?,a-band1 i l.,g ori 7'1 1 scamp! es wA6~eves 
p ~ s s  f h !  E tc a - ~ e r  t e..r.cess lvs and chsot l c baskkeep i ng prabl gins, 

I ha-,te. mr;l osed t,h:.ea +hss i ern< or, t,es..t-.-&t'k:. tha t  ha.; been &ne on A I  R S ~ ~ F :  

p~)zjf i?ar:I , . :  ma.ter?,a3so Q q ' ( y  Dtsi,,jfsr. No. 1 +t ! tk  ~b;;.t-~*;~.k or: t h e  
~ m p l a  . j s ~  s e r t  er.. ,Ydgi I, i i t -  Hay j9&* Thcj other dos'z;lers d-1 w i t h  
p r z o l a r , ' : c  mare:.;sj 5 .:e.s.,ked b y  d . 5 ,  9 ~ i r e ~ l i  O ?  Rec:':ama:..7t7n OF b e h s l  f of t h s  
Urn$. I;eri~;g?,;,z! S,~;.-iey !n 1950, 1951, aqd 19.52. Dnr-,<i-::;- ;.in, 2 corrtain5 
test  ars4 iu;a~titp data on rhyuf  !i:e flo'w; depos8 r;s a:; Pc'l yc.km.e P ~ s s ,  HcKinIsj 
NatOo~d'!  Perk, and  (jpp05i.ta the m ~ t h  of Yal l s Csjeel. c;r, !he Banana River. 
Dosslzl- Yo, 3 w n t a l n s  t e s t  3r.d re'~ated Inf'c;m.a.t?on or1. a pimice -from Katmei 



National b n u m e n t ,  From studying the data i t  appears t ha t  the deposit 
you sampled m a y  be the sane as t h a t  tested by Reclamation i n  Dossier No. 3. 
b r e o v e r ,  i t  appears that  Hr. Tom t. Bittman, Laboratory Services, Area 
'df  l l  Mireflal  Resources, poss ib ly  may have some additional data in h i s  files 
on t h i s  deposit ,  dating bsck to 1951,hen t h e  now defunct Metallilrgical 
D i v i s i o n  performed some c h m i t a l  t e s t s  or1 the sample OF behalf  of the 
U,S.C.S, (? ' i s  Records ir! chis dossler suggest tha t  yourb off ice m i g h t  
 actual!^ have been the shipper o f  t h e  twr ,  sacks o f  pumice that  Reclamation 
tested. 

Also a.ti:acheb are  a set of ASTH Porzolan-test specif!catio-1s t h a t  the 
Bureau sf Nines followed ir! i C s  t e s t s  of sample P-18 In Dossier No., 1 and 
a s e t  of p z z l a n  specifl~ations and a set of test-methods t h a t  t h e  U.S. 
Bureau of R.eclmation used on the samples i t  tes ted  l n  Dossiers No. 2 and 
No, 3, These may be use fu l  in evaluating and comparing t e s t  results. 

Qut tesi.5 on s m p l  e 40, P-848 (Doss fer # 1 )  indicate tha.t  t h i s  mater'lal i s  
a gaud p o z m  l an, p s s  i bi y an e~cel f e n t  one, A l l  o f  the AS'TE poz-ml an 
t.ests, except the mrta r=ba r  c ~ p a n ~ i o n  tes t ,  exceed specl f i c a t  ions, The 
1 o w  >*I~IPI :.equl r m ~ e n t  and 1o.w dray-shri  rlikaqe test. re: ii l3 a r e  very enmurag- 
ing ,  T h e  l ime-pszzolan and port land cement-poszolan cfimpressive strength 
t e s t s  were good br l t  not ou- t sand ing  since I t  1s desirable co haids some 
stren,g'th leeway t o  acr;un?msdate dilution and other prcblcms, Hodever, ons 
set o f  test-.s does not  ordlnari  !)i reflect t he  opt irnm - t  r.s,r!g.th possl b i  1 1 t i es  
o f  the s m p l  a, FInsr or warssr  gr-i n d l ~ g  p s s i  b'ly  cot^ f d improve the strang,th. 
The rnaterla!' 1s about average or  better Sr! i 7.s 9r.i rlding c .haracter . i s~ics  as 
campared wO th' other pumices, Grinding i c i  a r i g n i  f lcan-l sost  i n  the prepera- 
kJon of  pozzolan; however, pumlcites and pumices generally are m r , g  the most 
ec~namical pozzo9ans to  grind, 

The mortar-bar apanslcln ,tesu. i s  an optional M3?4 requirem~nt, Satisfactory 
fulfi'ilment o f  t h i s  -ipecIfieetion requiremmt w u l d  normally not be required, 
exc;ept In cases where reactive aggregates were to  be used, and the dffffculfy 
was spec1 f f ed to be corrected by the pozzolan rather than by us lng  a low- 
a1 kal i cement, ,wRlch 1s t h e  most earnton so! iltion, Reel m a t  ion rnequlres only 
a 60% reddiretion minimum vsrstls the 75% t h a t  A5TH r-equircs. A l k a l  , i -reactive 
aggregate; are Er t h e  rndns:'? t y  and p~i-haps, 7% of those t h a t  are. c o u l d  be 
nsdtrslizgd by B-18 ,  - I n  any event, very few pumice5 or pumic.?.les meet the 
~ari.irr-bara zpeci f i cations of slf.har Reclamation or AS'*) and sample P-18 f s 
45% better than r,rdinaray= porsland cm$nt. t n  thfs respect, 

If I can be o f  aPiy fu r ther  he1 p to you regarding t h i s  smpl e, or. on any other. 
matter re!att id to pozzolac, I ,would be glad t o  he lp ,  



f%jZr/,,l ,nN fgL3 514 KUKiZK BLiY P1MI :E 
&~tmei idatimrrl .'loriU-L 

Alaska 

~~~~i~~ Area V l I I  e n e r a 1  90 surrc elf f i c u  

i zr; own nunbe r al. onq t h e  ',ray. 



: 6mple NO. 
BUREAU OF MINES POZZOIANSC MATERIALS PROJECT 

I Denver Pozeolan Testing Laboratory / Laboratory No. D-716 
I 

I 

1 
1 
I 
I Teet material I 

I Ala8ka 
i . 

Source 

1 Special instructions Do noh aloio. th i .  u ta f la l .  d u  to 
I 

... Material retained on No. 323 sieve ...:a.e. ; ; 
Poozolanic activity indar: 

Compressive etrength with porLl8nd , 

cement @ 28 deyi .  . . . . . . . .a.b... . . . . l .p ercmnt o f  co 

I CoPpre8eiwve strength with 1L. O 7 day.. ........ - I I 
Water requirement.. ................... aperoe& o f  &O/Itr*i max; U3 
Change in drying ~hrinkrge * . . I  

of mortar bare [P 28 dryr .... ;...........e.....lpe~cent 0.03 mw. O& 

Soundnr~~: Autoclave axpensian or conttaction.*..pe cent I Reactivity with cement alhlieer 
Ueduc t ion of lpor tar axpansf on @ 14 days. ..... ; . paircent 

Poee tart saterial m e t  rpacifi&ationr?' 





I .. .. _ & ~ E A  . V I  I MINERAL RESOURCE OFFICE 
RE&", J 

UNEh&lPLE NO. P-18 
Maq1ll's 

TO : R.  L. Bolrner, Phys ical-Test Coord lnator  qoy -LABORATORY NO 4-771 '1 R~ 
FROM: Area V I  1 Pozzolan Project Leader MAY 1 1 l * ~ ~ ~  

SUBJECT: Phys ical Tests on Pozzol an sample Diy & wineJaATE : ALASKA 

- 
PETROGRBPHIC SUMWRY & TEST INSTRUCTIONS ON POTENTIAL POZZOLANIC WTERIAL 

Ki:Yak Bay Purnlco 
ROCK TYPE :- (Raw, uficalcinsd-un~rocps5fkHYCE :- hi t-Moment 

PHYS. CHARACTERISTICS AS RECiD: a fiahtPray to buff ut.icon~lolfdate8 pumice 

Mineral Cornposit ion ! ~ e  r cen t 

l NACT l VE M I  NERALS - . . .  I 

Total 

,CTIVE MINERALS -- Cel c inat'ion Temp. Range ('F. 

I 

1 ' i neness "B": Test Raw? , Test Cale ined? 

Test goals:  Area V l f  l sample. Test raw only and hold  unused ~emplo.~ hay test ' . 
calcined should r m  test  fall ASTH standards., 
-:)cent ial Markets : 

P 
s % ~ i c e  Requested?: 



I I I ; ~ v L ~  j u s l  reccivcd sane IJUI:I~CC ~ a ~ n p l e s  from Mrt:;ill irl Seatt le i'ur auhmittal 
to 1 j c 3 ~ i v o ~ .  lor p u z z o l ? ~ ~ ~  testing. - 

Ti~c: s ;~niples  a rc  "bi;;li grn~ic: !~uinice" from Kulc~~lc  Uny, I<nt.mai 9:~lional 
:?i:ol;urncni, Al:lsltri; howavci-, I t ion't  thirllr they shuu!(l I-,(: i r lcn l i l icc i  as such 
s inc t :   arc:^ V1iI is n o t  i n  the j~ozzolan project. ?:il(+y sholjld bc tcsted l o r  
;~.ctiviiy, t l l ~ u g h .  

s:ic]< S o ,  
---. C:alcinc:cl at -k -- ---- - I -  ' l ' l l t ~  !!l:lt c I , ~ ; I  1 i 11 :;;:i!ks, 2 tjir<,~gk 

1 & 111 I< ;i tv 5 ,  W:LE liclcl ;it. liic ti!mpcratui'cs 
2 528" C 1iol.ci1 1'01- 11~0 li(iilr6, arid :~ l luwi~d 
3 .  650" (3: !c, 1:901 i n  tht: Curnnce ovei-nigh1. 
4 760 "  C 
;I 871" C: 

Possilily only tile ra.w s:4.mples should be suhmittcd. :4 pet~*o:;raphic cl;an-i- 
inatioi~ lir;La doilc :it a.n exriier c1;rtc. They also have bee11 arlnlyzed cheniically. 

SiOz Gd . 9  percen!. 
g 0  1.34 

SO3 .18 
11 rnm 011 i urn hyd rox-, 

idc group 19.G 
Xl'e2Ci3 (by hls io~l)  2 .28  

Fe203 (ASTTM 
y:~gc 76) - 5 4  

A1203 17.2 

. .  . . 

'L'lli:; suj-;millaJ. woilirrl be- m e ,  :< t J.c:~st, from Area 11'j. (i ilot ici: 3isho;l is i i ~  CL 

lit1 r q r  lor s:i~l;p!~:s f.rom hcre, j L t r L  rrlr. lcnow rig111 niv;ijr s:,i~:.~t your. v~ i she s  a r e ,  
iiov: you urna;L i.t ::i~i.~~nilted, etc .  T :,uppo:;c:: i!, could 5v;iit LIII: i J  youin first g-~ro~iy 
;(ji;$, 





sacs, &9 wcmt 
:k$ ;a 4 4  
so9 ..la 
imonlm h,yCrosfQD Z9*6 
Fc,O, ('by fislon) Z e 3  
i'e o y ( h T b :  gage 76) & 
;aao, 27.2 

E?k:c'jJ* JGjq s->;~;J 
-<, 

MAY 1 1 1,766 
&w. !ilii?t?s & L l t ! r : ~ r ~ l ~  
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atd a ~ n p l c  used in c3libntion of 
the apparatus (Sote 9, 

I S, = specific surface in sq crn per g of 
the standard sample used in uA- 
bration af the apparatus, and 

p, = specific gravity of the standard 
s n ~ p l e  used in calibration of the 
apparatus. 

SOTE 4.-\'~Iws for 6% & Ti, d& 
vTi, ma v'z m y  be taken fnrm Trbfa I, 
II, and 111 of Method C % 

(c) AIIU)UIE~ Rdainsd Il'kea !yd-.Skmf 
on Xo.  325 (WP) Sk.-Determine the 
amount of the pozzolan retained when 
wet-sieved on No. 325 (aP) sieve in 
accordance with tbe Method of Test for 
Rneness of Hydraulic Cement by tbe 
So. 325 Sieve (ASTXi Designation: 
C 430): except tbat a representative 
sample of the pozzolan shall be usad in 
lieu of hydraulic cement in the deter- 
mination. 

(ti) P o d &  Adirity Ittdez *dl P& 
hnd Cane& 

(1) S~imns.-1\Pold the specimms 
from a control mix and from a test mix 
in accordance with tht Method af 
Test for Compressive Strength of 
Hydraulic Cement Mortars (Using 
2-in. Cube Specimens) (ASTI! Dmig- 
nation: C 109): The portlaud cement 
used in the control mix shall meet the 
requirements of the Specifications for 
Portland Cement (ASTJI 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 3.5 per 
cent of the absdute volume d the 
amount of cement used in the control 
mix shall be replaced by an equal ab- 
solute volume of the p a l a n .  Make 

, three-cube batches as follows: 

- Codrd J f k -  
' 250 g portland cement 

(187.5 g graded Ottawa smd 
X ml water required for flozr of 109 to 115 

87.5 X sp. gr. of the ~~ 
' gofP=&.n sp. gr. of the port h i d  cune.bt 

6875 g p d d  Ottawa ssnd 
Y ml watu required for fla of 100 to 115 

(2) Slorage of Spcci*#9u.-Afttr 
molding, keep dl of the specimens 
in the molds on the base plates and 
place immediately in o moist closet 
or moist mom a t  73.4 f 3 F for from 
20 to 24 hr  with their upper surfam 
m p o 4  to moist air but protected 
from dripping water. Remove all 
specimens from the molds 20 to 24 hr 
after molding, and place in dose-fitting 
metal or glass containers (Note 51, 
seal the containers airtight, and store 
at 100 =t 3 F for 27 days. Allow the 
specimens to cool to 73.4 f 3 F before 
testing. 

Nam 5.-Any mctd container having r 
capacity of three cubes-may k used if it 
can be seakd airtight by saldcring. Contain- 
en of light t - b d  &at metal witb in& 
dimensions 2& by 2+ by 6$ in. bvc be- 
found to be satisfactory. Wic-mouth Mason 
jars d I q r  capacity have bun found Lo bc 
satisfactory, provided a r c  is taken to prevent 
b d 4 F  
(35 Ted Ag&-Test the three speci- 

mens of the control mix and the threc 
specimens of tbe test mix a t  an age of 
28 days. 

(4) C&uldion.-Calculate the pot- 
zolanic activity index witb portland 
cement as follows: 
Pattobnii activity i n k  with 

where: - 
A = avenge compressive strength of 

test mix cubes, in pounds per 
spare inch, and 

R = average compressive strength of 
control mix cubes, in pounds pcr 
square inch. 

(5) Arumber of Tcslr.-Determine Lhc 
pozzolanic activity index with port- 
land cement on composite samples 
rcprcsf:nting each 100 tons of noaolnn 

P O Z Z O U ~ ~  FOR USE AS ADNISTKJRES IN CONCRETE (C 402) 

to be used in the work.'iVhen the total calculate the change of drying shrin 
number of tons sampled is less than of mortar bars as follows: 
100, make the deteAnation on the 
quantity sampled. 
(c) P o n d n i c  Activity In& 

time.-Determine the pozzolanic ac- 
tivity index with lime in accordanct 
with Section 1204 of the Specifications 
for Portland-Pozzolan Cement (ASTM 
Designation: C 340): Designate tbe 
average compressive strength of the 
specimens calculated in accordance mith 
Section 1 2 ( 4  Item (5) of Specifications 
C 340 as the pozzobnic activity index 
with lime 

Determine the pozzolanic activity 
index mith lime on composite samples 
representing each 1008 tons of psuolan 
to be used in the work. W e n  the total 
number of tons sampled is less than 
1000, make the determination on the 
quantity sampled. 
Cf) lf'alw Re@rcffKltl.-Calcu1ate the 

~ r t c r  requirement fmm the values for 
X and I' determined in accordance 
with Pagraph (4, Item (I), as follows: 

Chnnge of drying shrinkage of mortar ban, 
per cent - S, 

where: 
St = average drying shrinkage of 

test specimens calculated in 
codance with Section 25 (a 
hlethods C 31 1, and 

S, = average drying shrinkage of 
control specimens calculatee 
accordance with Section 25 ( r  
Methods C 31 1. 

Report the result to the nearest ( 

If the average drying shrinkage of 
control specimens is larger than the 
erage drying shrinkage of the test sl 
mens, prefix a minus sign to the chanl 
drying shrinkage of mortar bars repol 

(h)  A m t d  of Air-Entrainin& 
mizltspe iri Concrete.-Determine 
amount of air-entraining admix tun 
concrete in accordance with Sectiar 
of X i e t h h  C 311 on composite sam 
representing each 1000 tons of poul 

Water requirement, pcrecntage of control 
to- be used -in the work. When h e  t 
number sf tons sam~led is less than 1 . .. 

Y make the determination on the quan - x x  '00 sampled. 
w h :  
Y = milliliters of water required for 

flow of 100 to I15 in the test mix, 
and 

X = milliliters of water required for 
flow of 100 to 115 in the control 
mix. 

Cg) Change o j  Dr~iteg Shrinkage of 
lforiar Bars.-Determine the drying 
shrinkage of mortar ban in accordance 
with Sections 23, 24, and 25 of Alethcds 
C 311,' except ahat three mortar bars 
shall be molded from both the control 
mix and the test mix specified in Section 
19 (b) of Alehods C 31 1. If available, the 
cement to be used in the \~orlr shall be 
Used in this determination. 

For p u p s c ;  of thrsc specificn~io~rs, 

(6 U1pifOrmity Requirmetf.s (Quuj 
of Air-Enfraining Adtniziwe).-To 
tablish conformance with the unifon! 
requirements if air entrainment is sr 
fied, determine the quantity of 
entraining admixture required to prod 
an air content of 18.0 pca cent by voli 
in mortar in accordance with ehe reqt 
ments of the Mcthod of Test for Air C 
rent of Hydraulic Cement Mo 
(ASThl Designation: C 185); exi 
that the mortar shall contain a quan 
of the pz7alan undcr lest cquivakn 
25 per cent by wight of the cerr 
instead of an equal weight of the sta 
ard sand. 

(j) ReactitG.ity ~t,itli Crtnejtl -4 tka 
(Rcdilc~inn OJ' iliorlar ~ ? . ~ p n r r s i n ~ z  



Determine the reduction of mortar ex- 
pwion in aceo&nce with the SZetlud 
of Test for Effcctivencss of J r l d  
dchnktufcs in Preventing Exocssive Ex- 
pansion of C m ~ t c  Due to the A h &  
Aggregate Reaction (ST31 Dcsigaa- 
tion: C 441): Tht cement shA confoam 
to the requirements of tht S p K i f i e a h  
for Portland Cement (MbI -- 
tiolo:cm)'fdptypcIccmentand.~ 
contain at least 1.0 ptt cent total akalics 
calculated as d u r n  oxide (pmm* 
sodium oxide (Naa) 9 0.658 per cent 
potassium oridt ma)) (Note 6). Prt- 
p r c t w F Q t y p c s o f ~ s r f d l o a r :  

(I) c m f d  SW~.-Prepue  the 
contml spedmms m accy~rdancc with 
JIetBod C 227, except that the mix 
s h s l l c o m p r i x 4 0 0 g a I ~  
ccmcnt,900golaggrrgatccompovd 
of crushed No. 7790 Pyrcx graded in 
acc6sdow with Section 4 d Mctbod 
C 227, and 18l mi of water. 
(2) Test Swmt?ns.-Rcpam tbe 

test sp#imcn$ in a o e o w  with 
Metbod C 227, except that tbc 4 s  
~comprise300gaftbcportlrad 
cement used m jmpamtron of the 
control ~~ (Item ( I ) ) ,  800 g a f  
h e  d e d  and @led Pyrex, and o 
quantity of pouolan qual  ia absolute 
volume to the absolute volume of PO0 
g of the portland e c m ~ t  used, md 
180 ++ (U - X) ml of a-ata (Note 7). 

The flow test neai wrt be p d m e d  on 

tither mix. htold three specirnuu from 
each mix. Makc an initial mding of 
hgthatanageof24f  2hr,andrfUlil 
readiatanageof14dagaCaouktc 
the reduction of mortar upaarriw, u 
Idlora: 

pct -f 
E = a ~ ~ ~ o f b a m f r m  

the test mix, d 
E = a v e m p e x p a m h ~ b a n f n r m  

thetwtmlmix. 
N o l r 6 - U ~ ~ t d t h t ~ ~ . B . B  

omtcmtknotr~anyammtmtet irg  
th rcqnirnrrmta of ~ ~ C l 5 6 k r  
type1 cm~nt  m y  beumtprovidcd tbeava- 
agcupcmrirrardtb t~antrdgKimcmio~  
f e s t f o r r c d l l ~ d m o r t i r ~ h ~  
co~gratcrhnaPCQpcscmtat 14- 

Nom 7.-For &hhhm d X aad P, wr 
R r a d ( d ) , I l e m  Q).Tbchctor(f'- XI m y  
be dthtr podtira w n q a h  

(k) &du i fy  t d  Came& A W S  
(Modav &ptsim).-Detumine tbc 
mortar expansh in accdance with 
the requhenmb d Metbad C 4-41 for the 
job mixtun (see especially Sections 
4(c) and 9(b) of M e W  C 441). Gku- 
late the mortar erpansion as tbe rvaqe 
linear expansion of the three s p i n m s  
of the tat mix and up- in per cmt, 
assuming an &eaivc length of 10.00 in. 
for cacb spcbm 
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mu111 htcrnldimension shall be 6jn. 
the height at least 6 in. (Note 1). 


