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The Nature and Oooursnoe of Dlatoaaceotis Silica. 
t:> i").;u*;

 cili;>a locvrV^ *n ..'Mt la c-it •» or in 
loc,J.itia&, Cuac-i,,-;« of tliC 3.̂.1 So c.»'a f i c k l e * • ĉuuatlc 
A ^ nt; Al ... Tic 1" it i- -rr. -iris.l b* a -111c? -jlvi: c ,n-

o • :lallp t v • ' • t ' z i r j t -r „•» tbo t;. 
•̂ n I ^,-fz~<< " a box. I.J jc Paction a hj- 1 .c» '-•« tu î"' - .1 r> *P ri ir r-1 IujI ri-t -'nto t «c ̂  ;?-te ;-rt̂  f- c.ln̂  t sc n.- > ri-it,.." 'V. ch in t"ui - !•' ': -i chin i t\ vi ."it " c 3. 
The " J itc . = oro ...1 .ecu ic ? „ i „nl f - _r2 , cr Vr"a^llg, 
appearing alixost as carvings, vary tc such an extent that an 

e *t ay ..J u .. c^ois ox-, Ir„ t' on ' f the contour** I 9 .1". 3 
;' ve a", iv.ri-.tior. c ' t̂ . ir 1 in, t""3 fV- < c n̂e-jn HS„3 in « ca,oo beju ...ataiv.in.,.! by Eî ŝ ....̂  carried tc il~tant 
p art s. 

Diatoms are found in .aost pools of stagnant water and probably all persona liars noticed, at ens tise or another, this 
slime-like substance attached to weeds or grass in a pool. 

The large deposit's of Diatoaiaceous silica, forced cn the 
bed of the ocean in the Tartiary period, âry up to two thousand feat in thickness and some are now far above sea level. 

Biatc&aoeou® Silica when dry is a whitish substance, very porous and light in weight. -It is enable of absorbing a con­
siderable amount of water but when wet is not plastic like olay. As found in nature the substance &ay vary in color from pure 
white to dark brown, depending upon the impurities pretent, however, it will in any case be white or have only a grayish 
tinge when dry. Numerous names are applied to .the material and a number of them follow; diatomaceous earth, kisselguhr, infusorial earth, tripoli, trip elite, desmid earth, bergrfiehl, radiolariuas earth, polirscheifer, white peat, molera. randanite, tellurine, 
oeyssatite, and the trade names. Filter-eel, Gelite, Oalatom, Paeatcme, etc. The terms infusorial earth and trlpojt; are erroneously ap' lied as these Materials are of distinctly different origin, containing no Diatoms. 

V.L. lardley-Wilaot in a report, "Diatocite", issued by the Canadian Bureau of Mines gives the analyses of Diatomaceous 
Silica from different localities in the United States and 
Canada, those from the United states being piven in the following tablet-
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S i l i c a (BIOS) 
1 

SO. 53 2 
60.66 

3 
81.53 

5 
S6.S9 

Alumina UlgOj) 5. go 2*6S 2,32 
I r o n O x i d e (FsgOj) 1.03 - 3*3^ t r a c e 1.25 

Lime ( C a O ) 0.35 2.61 1.61 0.4-3 
M a g n e s i a fayC) - - .1.30 t r a c e 

P o t a s h (Ig0) 1 ,16 3.5^ 
S o d a (FagO) - - 1 A 3 -
Water a n d Or c r a n i o 

H a t t e r 

12.03 l̂ -.Ol 5.54 

T o t a l 99.21 S9«39 

1 i,dke T.T b=u..-, F. 
2 c r . * ' . - ' C u n t ' - w . 

4 O ^ C J "cilt,! ? „ 

3 -\ntsc:- '<- 1 lty, 

TT 

T 

0 ? l i f 
•"*• anty, C a l i f . 

Biatomaceoue S i l i c a i s u s e d a s a filterer i n C h e m i c a l 

P r o c e s s e s : , a s a n uneuiatoi? against heat and cold a n d a s a 
c o n s t i t u e n t o f m e t a l p o l i s h e s . I t h a s l o n g been u a a d a s a 

building material, b r i c k s c o n t a i n i n g the material b e i n g 

very l i g h t i n weight, W i t h i n recent years i t s use a s an 
a d m i x t u r e i n c o n c r e t e n a a f o u n d w i d e f a v o r . 
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The ?yxp999 Qf ?he JaYeftlgfttJUffl,. 

A« a n admixture for c o n c r e t e a number of r e a s o n s f o r t h e 
u s e o f D i a t o m a c e o u s Silica . h a v e b e e n advanced d u r i n g t h e past 
few yearsj f i r s t , t h e w o r k a b i l i t y o f the m i x w i l l b e i n c r e a s e d ; 
s e c o n d , t h e c o n c r e t e w i l l b e more impervious to water; t h i r d , 
t h e s t r e n g t h o f t h e c o n c r e t e will b e increased; fourth, the 
y i e l d w i l l b e i n c r e a s e d ; f i f t h , s e g r e g a t i o n a n d t h e f o r m a t i o n 
o f laitance will b e prevented. 

W h i l e n o a t t e m p t w i l l b e m a d s t o check a l l o f t h e a b o v e 
m e n t i o n e d c l a i m s f o r D i a t o m a c e o u s S i l i c a a s a n a d m i x t u r e , i t s 
e f f e c t u p o n t h e y i e l d a n d s t r e n g t h w i t h reference t o s a n d s c o n ­
t a i n i n g v a r y i n g a m o u n t s o f f i n e p a r t i c l e s w i l l b e i n v e s t i g a t e d . 

A l t h o u g h m a n y e x p e r i m e n t s h a v e b e e n m a d e o n c o n c r e t e c o n ­
t a i n i n g D i a t o m a c e o u s S i l i c a t h e w r i t e r h a s b e e n u n a b l e t h r o u g h 
s e a r c h , a i d e d b y s e a r c h e r s a t t h e E n g i n e e r i n g S o c i e t i e s L i b r a r y , 
t o l o c a t e a n y d a t a p e r t a i n i n g ; t o i t s e f f e c t o n m i x e s h a v i n g a s 
f i n e a g g r e g a t e s a n d s c o n t a i n i n g v a r y i n g p e r c e n t a g e s o f f i n e 
p a r t i c l e s ; i . e . p a r t i c l e s p a s s i n g a m e e h s i e v e . 

T h e m a t e r i a l t o b e u s e d i s p r a c t i c a l l y p u r e s i l i c a c r u s h e d 
t o s u c h f i n e n e s s t h a t n e a r l y all o f i t w i l l p a s s a t w o h u n d r e d 
m e s h seive a n d a b o u t s e v e n t y f i v e p e r c e n t would p a s s a s c r e e n 
w i t h s i x h u n d r e d m e s h e s p e r i n c h . I t i s t h o u g h t t h a t t h e u s e 
o f D i a t o m a c e o u s S i l i c a a s a n admix in c o n c r e t e s c o n t a i n i n g s a n d s 
r e l a t i v e l y l o w a n d h i g h i n f i n © p a r t i c l e s will g i v e m a t e r i a l l y 
d i f f e r e n t c o n p r e s s i v e s t r e n g t h s . T h e admix, from a p h y s i c a l 
s t a n d p o i n t , , c a n , w h e n a d d e d i n c e r t a i n q u a n t i t i e s , b e e x p e c t e d 
t o f i l l t h e m i n u t e v o i d s t h u s i n c r e a s i n g t h e d e n s i t y o f t h e m i x . 
T h e q u a n t i t y o f a d m i x g e n e r a l l y u s e d v a r i e s f r o m 2# t o 6 # p e r 
s a c k o f c e m e n t a n d i t i s - p l a n n e d t c r u n t e s t s o n a l l m i x e s w i t h 
2#p 4# a n d 6# p e r s a c k * 

T h e e f f e c t o f t h e a d m i x on m o r t a r s , u s i n g w a t e r oement r a t i o s 
v a r y i n g f r o m 0 . 5 to 1.0 w i l l f i r s t b e i n v e s t i g a t e d a n d a f t e r w a r d 
c o n c r e t e c y l i n d e r s w i l l be t e s t e d , ; t h e t e s t s o n m o r t a r s b e i n g e x ­
p e c t e d t o g i v e some i n d i c a t i o n o f t h e e f f e c t o f t h e a d m i x o n 
c o n c r e t e , 

D i a t o m a c e o u s S i l i c a i s s a i d t o b e c a p a b l e of a b s o r b i n g t w i c e 
i t s o w n w e i g h t o f w a t e r ; t h e r e f o r e , on t h e w a t e r c e m e n t • t h e o r y i t 
m u s t b e expected t h a t t h e s t r e n g t h o f m i x w i l l b e a f f e c t e d b y i t s 
addition. " I t i s p l a n n e d to d e t e r m i n e t h e a b s o r p t i v e , p o w e r o f the 
admix a n d c h e c k t h e s t r e n g t h a n d y i e l d o n t h e a f f e c t i v e w a t e r * 
oement r a t i o , a l l o w i n g for t h i s a b s o r p t i o n , a s w e l l o h e o k i a g t h e 
s a m e m i x e s w i t h o u t making t h e a l l o w a n c e f o r w a t e r a b s o r b e d . 

I t i s expeoted from r e s u l t s o b t a i n e d t h a t i t m a y - b e p o s s i b l e 
to p r e d i c t w h e t h e r o r n o t i t w i l l b e w i s e from t h e s t a n d p o i n t o f 
y i e l d a n d s t r e n g t h , t o a d d D i a t o m a c e o u s S i l i c a t o c o n c r e t e m i x e s ; 
h a v i n g a t hand t h e s i e v e a n a l y s i s , o f t h e f i n e a g g r e g a t e to b e used. 



SCREEN Analysis of Band, 
£00 grew, âisples. 

Run #1. 
Me sheg PER inch Grams Caught Passing 100 $ C&ugfct 

1+ 0 0 a 3.12 1.56 14- 19.9s 11.55 26 67.14- 4-5*12 
4-g ?;6.5^ 100 21. "̂4- 99,06 

l.gg 
Total 200.00 g. 2%.6*g ' 

Run # 2 , 4- 0.33 0.4-2 
S 2 .53 1.6S 

14. 17. m 10.62 28 64-. 09 4-2.67 
4-G 87.S3 go.57 100 .24-. 69 98.92 

""""Total 200 g. ~# 2W78I Run #3. 4- 0.0 0.0 g 3.04 1.52 1k 11.13 ^ 05.75 fl-io 100 23.30 ' ^ g - 7 5 . 2.50 _ 
~Tc~tal 200 g. 242 .72 

Fineness Modulus (Average) 2*4-309 



# . 0 
8 

0 0 

Screen Analysis (Coarse -/rebate) 
Amount oz. 11.26 13-52 0,23 3,00 

2.77 
0.03 

Sample #1 ~ 27# 
caught cn sieve 
- 0.705* 
- a,ĝ7 
- 13 .'018 
=. 0.175 
- 0,002 26 l4.So 26.931 

pcaught 2.76 35.30 33.50 99.20 99, SO 100.00 100.00 1Q0.00 JpOÔOO 
720.66 

Fineness Modulus. 

7,2066 
Sample #2 - 23# 0 0.0 - 0.00 0..00 5 S-4-6 - 5.52S 2-!+.00 12 I.70 - 12.106 76.SO 4- 14-. 3̂  - 4-. gey 97.OC 0 7.07 - 0.442 99.70 0 c.sc - 0,05 100.00 0 0,30 - 0.C1S 100.00 0 0.15 - 0.009 100.00 

100. Opp 23 0.S2 23.051 697-50 6.975 
Saraple #3 - 25# 

0 0.0 - 0.00 • • 0.00 6 5.95 - 6.372 25.50 12 s.g? E 12.550 75,80 *5 5-60 - 5.35 97.30 0 9.Id - 0.5m 99.50 0 1.27 - 0.cso 99-SO 0 0.4-0 - 0.025 99.90 0 0.4-0 - 0.025 180.-66" ' 100.00 
24- 15.̂9 24.99c 697.so 6.97s 

Average 7•0532 



Unit WEIGHTS OF Sands. JL OU.FT. MEASURE (Wt - 1# l.&Zoz 
1<T' 

CALIBRATION OF MEASURE -.09982 OU.FT. 
SAND PAST 48 WEIGHT SAND AND MEASURE AVERAGE LET. 

# Cz. 
1 1 6.0 

0 1 1 6.0 9# 14>15o2 

1 1 5.92 9S.89#cu.ft. 

1 1 7.56 
10 1 1 7.63 3# 1 5 - 7 7 C 2 

N 7.57 
100.004/cu. ft 

1 1 8.53 

12,65 11 8.85 10# I.0702;. 

20 

1 1 9.30 

1 1 9.60 

1 1 10 .75 

25 1 1 
1 1 1 1 . C 6 

100,86#/ou.ft, 

1 1 10,00 
1 1 9.85 10# 2,0oz. 

101«43#/ou.ft. 

10.20 - ' 10# 2.8502. 

101.9S#/cu.ft 



7 

Ultimata Compressive Load 7 and 26 Day. 

2 « by 4« Cylinders (l-3 Mortar) 

Diatomaceous Silica -#/*?ack Cement. 

0 2 4 6 

W/o - 0.^35 

12.65$ Sand Past 48 
5,480 #1 5,190 #2 6,24-0 #3 5,100 #4 

7 Day 3,P00 7A4-0 5*000 5,200 
6,130 7,370 6,570 6,400 4,CCO 5,080 p,240 5,160 
3,780 7,170 4,390 453'40 

23 Day 8,970 7,360 3,340 ' 5,590 
3,900 3,333 2,250 7,593 6,430 6,543 6,720 5,550 

W - 0,505 
c 

12.65P Sand Past 46 
7,630 1 5 6,030 #6 4,820 #7 6,090 #8 

7 Day 7,510 6,00C 7,600 4,740 
9,500 8,213 6,510 6,130 5 ,130 5,350 5,910 5,5^0 

JLz. 0.6 
c 

p Sana Past 48 

6,070 #9 6,400 #10 9,760 # 1 1 8,900 #12 
7 Day 6,31C 6,460 10,160 7,560 

7,450 6,610 9,200 7,353 , 9 ..960 7,990 8,150 
8,560 11,490 11,430 9,470 

23 Day 10,270 9,000 10,140 12,970 
11 ,500 10,110 . 9,640 10,043 11,240 10,953 12,160 1 1 ,540 

12.65P *and Past 48 
11,070 #13 10,910 #14 12.480 #15 3,630 #16 

7 Day 11 ,130 13,5^0 1 2 , 1 7 0 9,^70 
1 1 , 1 0 0 10,370 11,606 IO.36O 11,670 8,000 3,700 

16,570 17 ,010 12,370 13,200 
23 Day II..17O „ 14,650 , 12,940 16,740 

13,350 13,363 15..c2o 15 .J60 13,700 13,003 10,290 13,410 



1 - 3 MORTAR' 

? N BY 4" CYLINDERA 

Aver. STRENGTH 
Sample /Sand Cement WATER Sand Diatomaceous #/?q.in. 
Ho ~ A*t 48 # c.c, # Silioa(Gtoa»«) 7 Day 2 8 Day 

W/o - 0 . 4 3 5 

1 1 2 . 6 5 1.414 2 0 5 4 . 5 5 0 2 2 9 0 2 7 6 0 

" 2 1 2 , 6 5 n " " 1 3 . 6 2 1 9 9 0 2 3 6 0 

3 1 ' 2 . 6 5 " " n 2 7 , 2 4 1 5 8 0 2 0 3 0 

4 1 2 . 6 5 " « 1 1 4 - 0 . 8 6 1 6 1 0 1 7 2 0 

W/c - 0 , 5 0 5 

5 1 2 . 6 5 . 1 . 4 1 4 # 2 3 5 4 - . 5 5 0 2 5 5 0 

6 1 2 . 6 5 " " n 1 3 . 6 2 1 9 2 0 

7 1 2 . 6 5 " " n 2 7 . 2 4 1820 
8 1 2 . 6 5 " " " 4 0 . 8 6 1 7 ^ 0 

w / c - 0 . 6 

9 0 1 . 4 1 4 2 7 6 4 . 4 6 0 2 0 5 0 3 1 ^ 0 

1 0 0 N N 1 3 . 6 2 2 2 9 0 3 1 3 0 

1 1 0 " " 2 7 . 2 4 3 1 0 0 3 4 - 1 0 
1 2 0 " » 4 0 . 8 6 2 5 3 0 3 5 9 0 

1 3 1 2 . 6 5 1 . 4 1 4 2 7 6 4 . 5 5 0 3 ^ 5 0 4 - 3 1 0 

in. i o C K » n 11 Co -ẑ n n 4«or> 

14 1 2 . 6 5 " 11 1 3 . 6 2 3 6 1 0 4890 
1 5 1 2 . 6 5 " n 2 7 . 2 ^ 3 6 2 0 4040 
1 6 1 2 . 6 5 " 11 40.86' 2 7 0 0 4 1 7 0 

W/c - 1 . 0 

7 0 0 1 . 4 1 4 446 4.46 0 2 1 5 0 3 2 5 0 

7 1 0 " N " 1 3 . 6 2 2180 3 6 3 0 

7 2 0 ! l H H 2 7 . 2 4 2 3 0 0 3 6 4 0 

7 3 0 " " n 40.86 2480 ' 3 6 O O 

7 4 - 1 2 , 6 5 1.414 446 4 . 5 5 0 1 7 4 0 2 9 3 0 

7 5 1 2 . 6 5 « " " 1 3 . 6 2 2 1 2 0 3 2 1 0 

7 6 1 2 , 6 5 " " » 2 7 , 2 4 - £480 3 1 9 0 

7 7 1 2 , 6 5
 n w » 40.86 2820 3 9 9 0 



Tlltimate Compressive Load - 7 and 28 Day. 
2" by 4" Cylinders, (1-3 lortar) 

W/o - 0.542 
Diatomaceous Silica - #/sack Cement. 

0 2 4 6. 
i fend Past 43 

7,350 #17 7,760 #13 |„,|70 las 7,200 #20 lilio 3,136 }!Mo 7,410 ijffo 7,700 5 ,630 6,415 
10,840 10,590 9,̂30 8,640 9,900 - 9,420 11,030 9,020 
10,320 10,363 10,320 10,110 f,100 9,520 6,860 6,173 

10$ Sand Past 48 8,510 #21 3,480 #22 7,270 #23 6,080 #24 9,080 9,370 ' 6,450 ^ 7,300 9,210 8,933 8,925 6,770 6,830 6,690 12,350 11,400 9,620 8,310 
12,460 12,600 10,930 7,880 11,620 12 ,143 12,080 12,027 10,330 10,476 3,600 8,263 

20$ Sand Past 48 
9 610 #25 g*500 #26 7,580 #27 5,510 #28 \£\W> w 5 6,010 lAso 4,630 9,970 9,973 9,770 8,760 7,535 5,380 5,173 

12,240 10,310 9,700 6,560 11,000 11,010 7,600 5,800 11,020 11,420 10,660 10,750 9,350 1,710 6,690 
25$ Sand Past 48 

7,630 #29 6,250 #31 7,l6C #31 5,720 #32 8,500 6,630 7,040 5,960 8,065 6,740 6,540 6,990 7,063 5,870 5,850 10,490 8,930 8,950 7,150 
10,140 10,480 8,170 9,120 9,800 10,143 11,360 10,250 7,900 8,340 7,4810 7,916 



1 - 3 M o r t o a r 

2 1 1 by 4 « C y l i n d e r a 

W/c - 0.542 
A v e r a g e Streggth 

Sample p-Sand C e m e n t Water S a n d Diatomaceous # / ? o . i n , 
No. P a s t 48 # c . c # S i l i c a ( G r a m a ) 7 D a y 7* D a y 

1 7 0 1.414 2 5 0 4 . 4 6 0 2 5 2 5 3 2 2 0 

I S 0 8 1 . " « 1 3 . 6 2 2 3 0 0 3 1 4 - 5 

1 9 0 " n " 2 7 . 2 * 2 3 9 0 2 9 6 0 

2 0 0 " " n 4 - 0 . 8 6 * 1 9 9 5 2R40 

21 10 1.414 2 5 0 4 .51 0 2 7 7 0 1 7 7 5 

2 2 1 0 » n tt 1 3 . 6 2 2 7 7 0 3 7 4 0 

2 3 1 0 " " " 2 7 2 4 2 1 2 0 3 2 5 0 

24 10 n " » 4 - 0 . 8 6 2 0 7 5 2 5 7 0 

2 5 2 0 1.4-14 2 5 0 4 . 5 8 0 3 1 0 0 3 5 4 0 

2 6 2 0 H n n 1 3 . 6 2 2 7 2 0 3 3 1 0 

2 7 2 0 " n n 2 7 . 3 1 2 3 4 0 2 9 0 5 

28 2 0 " » " 4 0 . 8 6 1 6 1 0 2 0 7 5 

2 9 2 5 1.414 2 5 0 4 . 6 0 0 2 5 1 0 3 1 5 0 

3 0 2 5 n " " 1 3 . 6 2 2 0 3 0 3 1 8 0 

3 1 2 5 " " « 2 7 . 2 4 - 2 1 9 5 2 5 9 0 

3 2 2 5 « " * ' 4 0 . 8 6 1 8 2 0 2 4 6 0 
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ULTIMATE Compressive LOAD 7 A N D 28 Bay, 

2 « BY 4" CYLINDERS (L~ 3 MORTAR) 

W/c - 0 . 8 . 

Diatomaceous Bilioa - #/sack cement. -

70 Sand PAST 48 

8,040 #33 8 , 1 9 0 # 3 4 3 , 4 3 0 # 3 5 8,450 # 3 6 

7 , 6 7 0 8 , 6 2 0 8,.410 8,040 
6 , 5 0 0 7 , 4 0 3 8..820 8 , 5 4 3 8,520 8 , 4 5 3 8 . 2 1 0 8 , 2 3 3 

1 0 , 3 8 0 - 1 2 . , 8 9 0 1 3 . 4 4 0 ' 1 2 , 8 5 0 

1 1 , 6 6 0 1 0 . 6 6 0 1 2 , 2 1 0 . 1 2 , 1 7 0 

1 0 , 5 0 0 1 1 , 0 1 3 1 3 , 3 6 0 1 2 , 3 0 3 1 2 , 6 8 0 1 2 , 7 7 6 1 1 , 0 7 0 1 2 , 0 3 0 

$ SAND PAST 4 6 
3 , 5 9 0 # 3 7 9 , 5 2 0 # 3 8 9 , 1 2 0 # 3 9 8 , 3 3 0 #40 

g,100 8,100 1 0 , 9 6 0 9 , 2 3 0 

8,490 8,460 7 , 9 1 0 8 , 5 1 0 10,220 1 0 , 1 0 0 1 0 , 0 6 0 9 , 2 0 7 

1 0 , 4 8 0 1 1 , 6 9 0 • 1 2 , 1 6 5 1 2 , 7 2 0 

1 2 , 7 0 0 1 2 , 6 5 0 1 3 , 0 3 0 1 2 , 1 2 0 

1 0 , 4 3 0 1 1 , 2 0 3 1 2 , 1 7 0 12,930 1 2 , 7 4 2 1 3 , 6 8 0 1 2 , 8 4 0 

1 2 . 6 5 $SAND PAST 4 8 

8 , 5 1 0 #41 1 0 , 0 1 0 #42 S , 0 o 0 #43 1 0 , 0 5 0 #44 

8 , 6 9 0 9 , 8 3 0 9 , 5 5 0 1 0 , 2 2 0 

8 , 7 1 0 8 , 6 3 6 9 , 3 3 0 9 , 7 2 3 8 , 8 5 0 9 , 1 5 3 9 : 7 9 0 1 0 , 0 2 0 

1 1 , 6 0 0 1 3 , 2 5 0 1 3 , 5 6 0 1 5 . , 1 6 0 

1 2 , 9 4 0 1 3 , 7 7 0 ( , 1 3 , 4 2 0 r 15,200 
1 2 , 4 0 0 1 2 , 3 1 3 1 3 , 4 4 0 1 3 , 4 8 6 1 5 , 5 0 0 1 4 , 1 6 0 1 6 , 9 5 0 1 5 , 7 7 0 

2Q# SAND PAST 48 

1 0 , 0 0 0 #47 1 0 , 3 0 0 #48 1 0 , 5 5 0 # 4 9 . 9 , 1 2 0 # 5 0 

7 , 3 1 0 1 0 , 9 0 0 9 , 8 0 0 9 , 2 5 0 

9 , 4 3 0 6,980 9 , 9 1 0 1 0 , 5 3 6 1 0 , 8 9 0 1 0 , 4 1 3 9 , 1 8 5 

1 4 , 0 7 0 1 2 , 6 3 0 1 3 , 3 9 0 1 0 , 0 2 0 

1 0 , 4 5 0 1 4 , 4 9 0 1 2 , 0 0 0 1 2 , 2 3 0 

1 2 , 2 9 0 1 2 , 4 7 0 1 3 , 1 5 0 ' 1 3 , 4 2 3 1 2 , 2 3 0 1 2 , 5 4 0 1 1 , 3 6 0 1 1 , 2 0 3 

2 5 > Sand Past 4 8 

1 0 , 9 9 0 # 5 1 9 , 5 3 0 # 5 2 7 , 6 4 O # 5 3 9 , 0 9 0 #54 
8 , 4 1 0 8 , 7 3 0 7 , 3 9 0 8 , 2 1 0 

6,140 8 , 5 . 1 3 9 , 4 7 0 9 , 2 4 3 8 , 9 7 0 3 , 0 0 0 8 , 3 7 0 8 , 5 5 6 

1 2 , 5 7 0 1 2 , 5 8 0 1 3 , 4 2 0 1 3 . 9 2 0 

1 1 , 6 0 0 1 2 , 0 6 0 12,130 1 2 , 3 0 0 

1 1 , 0 7 0 1 1 . 7 4 7 1 1 , 0 6 0 1 1 , 9 0 0 1 2 , 0 1 0 1 2 , 5 3 6 1 1 , 0 1 0 12,410 



/ 5" 

1 - 3 Mortor 

2 f f by 4" Cylinders 

W/o-O.g. 

Sa m l e Ho, '^3and Cement Water Diatomooeous Band. r/~ 
Past 48 # o,e. Silica(Grass) # 7 * *r CS'^HY 

3 3 0 1.414 3 6 l c c 0 4.46 2 3 0 0 3^20 
3 4 0 " « 13 . 6 2 * 2650 5530 
35 0 n w 27 .24 « 2630 397C 
36 0 " * 40 .86' w 2560 374-0 

3 7 

>9 

1 0 
1 0 
1 0 
10 

1.414 

it 
tt 

3 6 l c c 

it 
0 4.51 2630 3480 

13.62 15 2640 3780 
27.24 « 3140 3960 
40 , 8 6 » 2870 3990 

41 
42 u 
4 5 
46 

12.65 1.4-14 
12.65 " 
12.65 M 

12.65 n 

12.65 n 

12.65 '* 

36lco 
n 

H 
n tt 

0. 
13.62 
27.24 
4-0.86 
54.48 
68.03 

4.55 2690 3830 
* 3020 419O 
* 2840 4-390 
« 3170 4S90 
" 2910 4056 
" 2890 4130 

^7 
48 
49 
50 

20 
20 
20 
20 

1.414 361 
tt 

0 4,58 2790 3870 
13.62 " 3280 4170 
27,24 « 3240 3900 
40.86 « 2850 3480 

5 1 
5 2 a 

2 5 
25 
25 
25 

1.414 
ft 
« 
*t 

361 
1 3 . 6 2 
2 7 * 3 4 -
40 . 8 6 

4.60 2650 3650 
" 2870 3700 
" 24-90 33CO 
« 2660 386O 







Ultimate Coi^preftivs L o a d 7 £8 D a y , 

2 " b y 4I!
 C y l i n d e r s (i-3 Hortar). 

Effectiv3 W / c - Q , i 
D i a t o n i a o e o n s Silica - # / s a c k O a ^ e n t . 

2 4 6 

0$ S a n d P a s t 4 8 

g,040 # 3 3 9 , 5 0 0 # 5 5 8 , 5 * 0 # 5 6 7 , 3 5 0 # 5 7 
, 6 7 0 , 9 , 0 8 0 _ 8 , 9 4 0 7 , 9 9 0 
,500 7 , 4 0 3 8 , 0 C C 8 , 860 8 , 8 6 0 8 , 7 8 0 7,770 7,703 

1 0 , 8 8 0 12,050 11,480 11,490 
1 1 , 6 6 0 1 2 , 7 0 0 1 1 , 9 8 0 11,450 
1 0 , 5 0 0 1 1 , 0 1 3 12,375 1 2 , 9 3 0 1 2 , 1 3 0 1 1 , 2 6 0 n , 4 0 0 

1 0 $ S a n d P a s t 4 8 

.8,590 #37 8 , 5 9 0 # 5 8 9,640 #59 9 ^ 7 0 #60 
8 , 3 0 0 8 , 4 9 0 8 . 6 6 0 8 , 8 6 0 
8 ,490 g,460 8 , 5 4 0 8 , 4 8 0 8 , 9 2 6 3 , 8 4 0 9 , 0 5 6 

1 0 , 4 0 0 1 1 , 6 8 0 1 3 , 6 6 0 1 3 , 3 2 0 

1 2 , 7 0 0 1 1 , 0 1 c 1 2 , 9 7 c 10,460 

1 0 , 4 3 0 1 1 , 2 0 3 11 ,520 11 ,403 1 3 , 5 3 0 13,386 12,740 1 2 , 1 7 3 
1 2 6 5 $ S a n d P a s t 48 

8 , 5 1 0 # 4 1 8 O 2 0 # 6 1 1 0 , 0 6 0 #62 9 , 6 1 0 #63 
8 ,690 9,430 9 , 0 6 0 9,780 
8,710 8 , 6 3 6 9 . 400 9 , 2 5 0 9 ,020 9 , 3 8 0 9,24c 

11,600 12,170 i£,Ro 12,150 
8,710 8 , 6 3 6 9 - 400 9 , 2 5 0 9 ,020 9 , 3 8 0 9,24c 9,5^-3 

.1,600 12,870 1 4 , 1 4 0 1 2 , 1 5 0 
1 2 , 9 4 0 10,610 14,060 1 3 , 8 1 0 
12.400 1 2 , 3 1 3 11,380 1 1 , 6 2 0 13,940 1 4 , 2 4 6 1 1 , 9 9 0 1 2 , 6 5 0 

2 0 $ S a n d P a s t 48 

1 0 , 0 0 0 #47 9 ,600 #64 6 , 2 5 0 # 6 5 9 , 0 0 0 #66 
7,51c 8,200 s;c1o § ' 7 0 0 
9 ,430 6 , 980 1 0 , 2 6 0 9 , 3 5 3 8.640 8 , 6 4 0 9,150 9 , 2 8 3 

1 4 , 0 7 0 13,260 1 4 , 1 2 0 14,410 
10,450 l i . 9 2 0 1 2 . 0 6 0 1 1 . 1 6 0 
1 2 , 2 9 0 1 2 , 4 7 0 1 2 , 3 4 0 1 3 , 5 0 6 1 1 , 8 9 0 1 2 , 9 5 6 1 1 , 4 4 0 1 2 , 3 3 6 

2 5 $ S a n d P a s t 48 

6 , 1 4 0 # 5 1 9 , 2 3 0 #67 .8,310 #68 7 , 6 2 0 #69 
1 0 , 9 9 0 7 , 3 2 0 7 , 6 0 0 7 , 8 5 0 

8,410 8 , 5 1 3 8 , 5 8 0 8 , 3 7 6 7,640 7 , 8 5 0 8 . 3 3 0 7 , 9 3 3 
1 2 , 5 7 0 13,740 1 2 , 3 2 0 14,240 
1 1 , 6 0 0 1 4 , 8 3 0 1 . 4 , 7 1 0 12,640 
1 1 , 0 7 0 1 1 , 7 4 7 1 2 , 2 7 0 1 3 , 6 1 3 1 3 , 5 1 5 13,44C 



1 - 3 M o r t a r 

2" HJ 4 M C y l i n d e r g 

Effective fl/o - 0 . 8 . 
A v a r a g e S t r e n g t h , 

P a ^ r - i e ^ 8 a n d Cement W a t e r D i a t o m a c e o u s Sand #/Sq,in 
No. P a s t 4 8 # c.c Silica(Grams) # 7 D a y 2 8 D a y 

3 3 0 1 . 4 1 4 3 6 1 0 4.46 2 3 1 0 3^-20 
5 5 0 « 3 8 3 . 3 1 3 . 6 2 11 2 7 5 0 325© 
5 6 0 " '406 2 7 . 2 4 " 2 7 3 0 3780 
5 7 0 " 4 2 8 . 5 4 0 , 8 0 , ! 2390 354-0 

3 7 
5 8 
59 
60 

1 0 
1 0 
1 0 
1 0 

1.414 
H 

n 
« 

361 

428 .5 

0 
1 3 . 6 2 
2 7 . 2 4 
40 . 8 6 

4 . 5 1 
IT 

I ! 

I I 

2 6 3 0 

2650 
2 7 7 0 
2 8 1 0 

3 4 8 0 

3 5 5 0 
4160 
3780 

4 1 

61 
62 
63 

1 2 . 6 5 
1 2 . 6 5 
1 2 . 6 5 
1 2 . 6 5 

1.414 

tt 
n 

3 6 1 

428 .5 

0 • 

1 3 , 6 2 
2 7 . 2 4 
4 0 . 8 6 

^.55 2690 
2870 
2 9 1 0 
2970 

3 8 2 0 

3 6 I O 

4^30 
3 9 3 0 

11 
20 
20 
20 
20 

1.414 3 6 1 

4 2 8 

0 
1 3 . 6 2 
2 7 . 2 4 
4 0 . 8 6 

4.58 2790 
2 9 1 0 
2690 
2 8 S 0 

3 8 8 0 

4 2 0 0 

4 0 3 0 

3840 

51 

69 

25 
25 
2 5 
2 5 

1.414 
ft 

361 

4 2 8 4 0 . 8 6 

4.60 
ii 

ti 
it 

2650 
2600 
2440 
2 4 6 0 







t 'ltimate Cozx reasive Load 7 and 28 £ay 

£« by 4 5 1 Cylinders ( l - 3 Mortar). 

W/o - 1.0. 

Biatomacecus Silica - # / Sack Cedent 

0 2 4 6 

0$ Band Paat 48 

6,91c #70 7,020 #71 7,21c #72 8.270 #73 
7.530 8 , 4 3 0 6,91Q 7,020 7',520 7,420 7,150 7,966 

10,700 11,470 11,800 10,430 10,230 11,210 11,680 12,670 10,460 10,, 463 12,400 11,693 11,620 11,700 1 1 , 6 4 0 11,576 

12 .65$ Pand Past 48 

5,840 #74 7,250 #71 7,900 #76 9,590 #77 
5,330 6,220 7,360 8,550 5,670 5,613 7,020 6,830 8,690 7,983 9,070 10,310. 10,920 10,900 11,550 9,450 , 8.,530 , 13,130 , 13,730 8,500 9,420 11,480 10,310 13,70C 12,576 13,300 12,8o0 

12 .65$ Past 46 

<3# • / o # W/c - 0.3. 
10,000 #45 10,640 #46 
7,560 3,630 10,210 9,390 8,630 9,317 

14,350 11,620 12,660 13,510 
15,080 13,030 14,730 13,286 



F 
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1-2-4 Concrete 

c 
Dlatcmcscus Silica (# per sack Cedent) 

0 2 4 6 
P Sand Pa«t 46 

1 4 , 2 4 0 # 1 2 21,860 '#13 2 0 , 1 1 0 # 1 4 21,000 # 1 5 
16,870 14,t50C 20,440 1 2 , 5 7 0 
2 1 , 3 9 0 1 7 , 5 0 0 2 0 , 7 3 0 1 9 , 0 3 6 1 7 , 7 1 0 19 ,420 1 5 . 2 1 0 1 6 , 7 8 0 
23,420 1 9 , 1 9 0 2 5 , 7 0 0 31,000 
22,990 30,890 2 6 , 8 4 0 2 7 , 2 2 0 
24,510 2 3 , 6 4 0 2 8 , 2 5 0 2 6 , 1 1 0 26:270 27,670 28,630 

12.65$ Sand Past 4 8 

16,900 # 1 19,510 #2 22,110 #3 2 0 , 2 0 0 # 4 
17,930 , 24,610 ( 15,610 r h 2 5 , 8 6 0 

17,415 22,010 22,043 25,120 2 0 , 9 % 21,200 22,430 
2 9 , 3 5 0 35,700 32,560 26,500 
25,440 28,710 33,370 25,850 
23,000 25,930 27,110 3C..506 25,190 30,373 22,720 25,023 

20$ Sand Past 48 

15,540 #19 16,700 #20 21,710 # 2 1 16,930 # 2 2 
19,730 14,570 18 ,680 12,740 

17,635 17,750 16,373 17,850 19,413 13,120 13,263 
22,310 24,390 28,770 27,620 
2 3 , 8 0 0 2 6 , 9 8 0 23,910 20,600 
2 4 , 0 4 0 23,383 28,110 26,493 26,3̂ 0 20,820 23,013 

12.65$ Sand fast 48 

8#/aack ' IQf/sack 

14,850 #5 14,170 #6 
19,390 1 2 , 4 5 0 
15,250 16,496 8 ,810 11,810 
22,880 12,300 
23,400 18,070 
19,730 22,003 19,190 16,520 



U l t i . t , ? < . . : £A9<-ive L o a d . 7 a n d 2 8 D a y . 

1 - 2 - 4 C o n c r e t e . 

E f f a c t i v e W - O.S 

c 

Diatomaceous S i l i c a .'' er s a c k Cement 

0 2 4 6 
i - S a n d P a s t 4 8 . 

1 6 , 8 7 0 # 1 2 15,890 #16 1 7 - 0 8 0 # 1 7 1 6 , 6 3 0 # 1 8 

1 4 , 2 4 0 16,0^0 1 5 , 3 6 0 1 7 , 5 0 0 
2 1 , 3 9 0 1 7 * 5 0 0 23;510 1 8 , 4 7 6 li;570 1 6 , 3 3 7 1 7 , 8 6 0 17-330 
2 3 : 4 2 0 2 7 , 0 0 0 £6,540 2 6 , 8 8 0 

2 2 . 9 9 0 2 6 , 9 2 0 2 7 , 0 2 0 2 3 , 2 5 0 
24 ,510 23,64c 2 1 , 0 0 0 2 4 , 9 7 3 2 6 , 7 7 0 2 5 , 6 7 0 25 ,933 

1 2 . 6 5 $ S a n d F a s t 48 
1 6 , 9 0 0 # 1 1 7 , 0 8 0 #7 1 7 , 3 0 0 # 8 1 3 , 2 0 0 #9 
1 7 , 9 3 0 1 8 , 8 9 0 1 4 , 6 0 0 1 5 , 1 2 0 

1 7 , 4 1 5 2 0 , 2 4 0 18.736 1 7 . 1 8 0 1 6 , 4 2 6 1 1 , 4 9 0 1 3 , 2 7 -
2 9 , 3 5 0 3 0 , 8 3 0 2 7 , 8 4 0 24,050 
2 5 , 4 4 0 2 5 , 7 0 0 33 . 370 . 2 1 , 0 1 0 

2 3 , 0 0 0 2 5 , 9 3 0 2 8 , 3 6 5 2 5 , 0 5 0 2 5 , 4 2 0 2 2 , 5 5 0 2 2 , 3 3 3 

2 0 $ S a n d P a s t 48 

1 5 , 5 4 0 # 1 9 1 4 , 3 7 0 # 2 3 1 2 , 6 7 0 #24 1 3 , 3 3 0 '#25 
1 9 , 7 3 0 1 9 , 1 3 0 14,470 1 8 , 9 3 0 

1 7 , 6 3 5 1 3 , 7 1 0 1 5 , 7 3 6 1 8 , 9 5 0 1 5 , 3 6 3 1 3 , 3 5 0 1 3 , 4 0 3 
2 2 , 3 1 0 2 4 , 6 0 0 3 0 , 8 0 0 2 8 , 6 2 0 
2 3 , 8 0 0 2 1 , 5 6 0 2 5 , 5 4 0 
2 4 , 0 4 0 2 3 , 3 8 3 2 5 , 0 0 0 2 3 , 7 2 0 2 2 , 9 7 0 2 6 , 8 8 5 23,670 



1-2-4 Concrete 
3i3' B Y 6|" C Y L I N D E R S , 

Quanti t ies for Mixes r - ' . r : " ~ . _ta 
M I X L O % S A N D C E M E N T W A T E R B A N D G R A V E L P I - : ac*. J ^ . i * . 

P A S T 4 G | O O # # 1 " v . • > • 

1 2 

1 5 

0 

0 

w 

0 
TT 

11 

IF 

1003 
IT 

IT 

N 

8 .14 
»? 
N 

N 

17.8 
n 
n 
IF 

0 37.2 
74,4 

1 1 1 . 6 

1,970 
214C 2190 
1 8 9 0 

2660 
2 9 4 0 

2 9 6 O 

3 2 1 0 

1 
2 

i 
12.65 

« 
f! 
tt 
1! 

3 .86 
»I 

IT 

N 

tt 

!L 

1 0 0 5 
it 

11 

TI 

t! 
F! 

8.27 
11 • 

TI 

A 

TI 

tt 

17.8 
TI 

n 
it 
N 

FL 

0 
37 . 2 
74 .4 

I L L .6 
1 4 8 .8 
186.0 

I 9 6 0 

2 4 8 0 

2,360 
2,520 
I 8 6 0 

1330 

2,920 
3420 
2820 
2 4 8 0 

1 8 6 0 

20 21 22 

2 0 * 

V. 

N 

3 .86 1005 
IS 

FT 

FT 

8.35 « 
n 
F! 

17 .8 
N 

tf 
IT 

0 37.2 
74.4 

I L L .6 

1 9 ? 5 

1840 2190 
1 4 9 0 

2 6 3 0 

2980 2970 
2 5 9 0 

12 
1 6 

11 
0 0 
0 

c 

3,g6 
tt tt 

1005 
1666 1127 
1 1 8 8 

8 , 1 4 
II 

is 
TI 

17.8 
FT 

TT 

FT 

1:1 
111 .6 

1970 
2 0 8 0 
1 8 4 0 
1 9 5 0 

2660 2820 
3 0 1 0 2910 

1 
7 
8 
9 

12.65 
11 

TF 

FL 

3. So 
ti 
TT 

tt 

1C05 1066 1127 
118S 

8.27 n 
TI 

« 

1 7 . 8 « 
TT 

TI 

0 11, p 
744 

1 1 1 . 6 

I 9 6 0 

2 1 1 0 
1 8 5 0 
14-95 

2920 
3 1 9 0 

2 S 6 0 

2 6 3 0 

19 
11 
25 

2 0 

it 

IT 

!F 

3.86 
II 

TI 

n 

1005 1066 1127 
1 1 8 8 

8.35 
t! 

tt 
1! 

17.8 « 
it 

IT 

0 37.2 
74 ,4 . 

1 1 1 . 6 

1 9 8 5 1770 1730 
1 3 1 0 

2 6 3 0 

2 6 | 0 
3030 2920 
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Percent 28 Day Strength at 7 Days. 

; - Mortars -

f Admix Water Cement Ratio 

' P A R sack 0 . 4 3 3 O . 5 0 5 0 . 5 * 2 0 ,60 0.80 I f f 0.8 1 .0 

0 i Sand Past 48. 
7 8 . 5 6 7 . 3 67-.1.'. 6 6 . 6 

8 0 , 7 6 o . 2 7 2 . 2 53.2 
7 8 . 6 6 8 , 3 6 7 . 5 6 9 . O 

1 0 $ Sand Past 48 

0 7 3 4 7 5 o 7 5 . 5 
2 7 * . 0 6 9 , 8 7 * . 7 
4 6 3 . 3 7 9 . 2 6 6 , 6 

6 8 0 , 7 7 2 . 0 7 4 . 3 

0 

1 0 

1 2 . 6 5 $ S A N D Past 48 

S3 ( ' J ' J Jl»J> 
2 84 7 1 . 7 7 9 . 5 j 6 . 0 . 
4 ' 7 g 6 4 . 7 6 5 . 7 6 3 . 5 . 
6 oi|. 6 4 . 8 7 - . 5 7 0 . 8 . 

2 0 $ Sand Past 48 
0 8 7 . 6 7 2 . 0 7 2 . 0 
'2 8 2 . 1 7 8 . 7 6 9 . 4 
4 8 G . 5 8 ^ . 0 6 6 . 7 
6 7 7 . 5 8 2 . 0 7 5 . 0 

2S$ Sand Past 48 
0 7 9 . 7 7 2 . 6 7 2 , 6 f 6 3 . 9 7 7 - 5 6 C 7 

4 84 . 7 63 . 9 5 7 . * 

6 7 4 . 0 6 8 . 9 , 5 8 . 2 



-for t a r s 

Percent S t rength 28 Day, 

#A4mix Water Cement R a t i o 

Par Sack 0 , 4 3 5 0 . 3 4 2 0 , 6 0 . 8 E f f 0 . 

0 $ Sand Past 48 

0 1 0 0 1 0 0 100 100 
2 98 • 1 0 0 1 1 2 1 1 3 
4 92 109 1 1 6 1 1 0 
6 79 114 109 1 0 3 

1 0 $ Sand Past 48 

0 1 0 0 1 0 0 100 
2 39 109 1 0 2 
4 86 114 1 2 0 
6 68 1 1 5 1 0 9 

1 2 . 6 5 $ fend Past 48 

0 1 0 0 " : 100 100 100 
2 86 1 1 3 1 0 9 95 
4 7 4 94 1 1 5 1 1 6 
6 62 97 128 1 0 3 
8 1 0 6 
1 0 1 0 8 

2 0 $ Band Past 48 

0 1 0 0 1 0 0 1 0 0 
2 94 • 103 108 
4 82 1 0 1 1 0 4 
6 59 90 99 

2 5 $ Sand Past 48 

0 1 0 0 100 1 0 0 
2 1 0 1 1 0 1 1 1 7 
4 82 1 0 7 1 1 7 
6 7 3 1 0 6 1 1 6 



. Concrete 
1 -2-4. 

28 Day strength Percent Rtrengfh 

t 7 Days 28 Day 

Water Cement R a t i o , 

0 .8 ' tit, 0,8 C.8 • I f f . 0.8 
0$ Sand Past 48 

7*.o 7*.0 100 100 
72.3 73.7 111 106 
7 l r .O 6l,2 111 113 
55-0 66.4 121 110 

12.63$ Sand Past 4 8 

67.2 67,2 ' 100 100' 
72.3 66,2 117 109 
69.O 64.8 117 9 8 
89.3 57-0 97 90 75,0 # 
71.5 & 

20$ Sand Past 4 8 

75.5 
0I.7 
73.8 57.7 

754 100 100 
66.4 113 102 
57-2 1 1 3 115 51.8 99 111 



Procedure. 

IS SHOWN IN SAMPLE CALCULATIONS ALL materials USED IN the 
various MIXES WERE CAREFULLY weighed TO HUNDREDTHS OF AN OUNCE 
WITH the exception of the admix which WAS weighed to hundredths 
OF a GRAM. One CUBIC ON;, OF WATER WAS taken AS equivalent TO 
ONE GRAM without temperature corrections. 

The sand and admix were FIRST MIXED, after WHICH the cement 
WAS ADDED AND THE whole AGAIN CAREFULLY mixed; IN THE CASE OF 
concrete THE coarse aggregate was added and mixed well with the 
other materials. The water was added IN a crater formed in the 
thoroughly aixed dry materials and the edge MATERIALS worked 
toward the center, after WHICH the mixing was continued for about 
two &inute§. For mortara ALL mixing wae done by thorough kneading 
by hand and the concrete WAS turned with a blunt end trowel. 

The fixing was done in a galvanized iron pan and before 
adding the water TO the materiale the pan was wet to take oare 
of the water which THIS process would ordinarily take from the mix. 

The mortar mixes .wre carefully di-sd laic sue 2" by 4" 
MOULD®, consisting of slit roe havin G an average in~sr nal 
DIAMETER AS used of £.0245 inches and an average cross section 
AREA OF 3.22 sq.in. RV,DAI.\, wa* DM'. I~> f<„ur LIY^R^ ai; -w'-NITY 
five strokes -;.9S layer VVIIH"Vce sz~a fcicn of «ae .v-tter *• ixes 
which were RAIINSD ENOUGH to insure AGAINST ENTRAINED AIR and 
01her .I 0 aSIBLe v.j.ic?. 

The concrete mixes were roddsd in four layers OF TWENTY 
five strokes PAR LAYER INTO 3"i" BY 6§ n carton moulds, the re­
sulting cylinders HAVING an average diameter of 3'3& inches and 
an average cross section OF SQ.IN. 

THE CYLINDERS WARE placed in water APPROXIMATELY TWENTY 
FOUR HOURS AFTER MOULDING AND allowed TO REMAIN UNTIL WITHIN an 
HOUR CF BREAKING at SEVEN AND TWENTY EIGHT DAYS. 

BEFORE breaking ALL CYLINDERS were CAPPED WITH PLASTER OF 
PARI© to INSURE FLAT ENDS. A Hlehle TESTING MACHINE OF 100 ,C00# 
.CAPACITY WAS USED FOR BREAKING AND THE load APPLIED THRU A ball 
AND SOCKET JOINT consisting OF A 1 INCH steel BALL RESTING IN 
two SPHERICAL SEATS. The rate OF travel of the MACHINE head was 
O.165 inches TER MINUTE, UNLOADED. 

SAND USED IN tests commonly KNOWN AS "Rollc", COMAS FROM 
THE FORT VALLEY SECTION CF GEORGIA; IN A TEST FOR ORGANIC matter 
THE RESULTING solution IS COLORLESS. 



Determination of Quantities. 

Mortars 1-3 
As©urns for all mixes of 6-2x4 cylinders 

78 cu.in. Sand and 26 cu.in.cement. 
$ Sand 

Past 48 Wt. Sand Wt. cement. 

0 75 (98.89)-4.46# _26 (94) - 1 . 414# 

1728 =4# 7.36 02. 172̂  - 1#6.62 03. 
10 78 (100.00) - 4.51# 1#6.62 c z . 

172T - 4# 8.1b os. 

12.65 78 (100.86) - 4.55# 1#6 .62 02. 
T7M - ¥r 8.8 cz 20 78 . (101.43) - 4.58# 1#6.62 c z . 
172% r 4^6.28 o z . 25 _7_8 (101 .98) - 4.60# 1̂6.62 os. 1728 - 4 #9.60 OS. 

Weight of Admixture (Diatcmaceou3 Silica). 
Assume for calculation 2#/ Sack Cement. 

_ | (1.414 - 0,0030085# - 0.0*8136 os ~ 13.62 grams, 

It.Admix per Wt. Admix for each 
°ack cement. 6 cylinder mix (grams) 

2 13.62 
4 27.24 
6 40.86 
8 54.48 

10 68.10 



San^le C a l c u l a t i o n * f o r l i x e s . 

- Mortars-* 

1 0 $ R A N D P a s t ^8 mesh . 
Wt R e q u i r e d f o r 6 c y l i n d e r s - 4 , 5 1 # 

« « « 2 4 c y l i n d e r s - 16.04# 
18.0k (0.1) - l . S 0 4 f Amount p a s t !&< mesh . 
f i > 0 f e T 2 k | C O | = P | l t 2 l § # m 3 8 > x add 1 . 8 0 4 # , 1 0 0 $ 
P a s s i n g 48 mesh. 

2 0 $ P a s t 4c mesh , 
I t r e q u i r e d f o r 6 c y l i n d e r s - 4 . 5 8 # 
" « - " 24 " - 1 8 , 3 2 # 

Take 1 7 » 5 # unseized s and - 1 2 . 6 5 $ p a s s i n g 46 mesh , 
1 . 7 . 5 ( 0 , 1 2 6 5 ) - 2 , 2 1 5 # massing 48'mesh. 
1 7 , 5 - 2 , 2 1 5 - 1 5 . 2 S 5 # , 0$ Past 48 mesh , 
1 5 , 2 8 5 + 0 , 2 0 1 X . Where 3U T o t a l w t . c o n t a i n i n g 20% past 

% 1 5 , 2 8 5 - 1 9 . 1 # 
.60 

1 9 . 1 - 1 7 . 5 - 1.6#, 1 0 0 $ p a s s i n g 4 8 . m e s h . 
T h e r e f o r e 1 To 1 7 « 5 # u n s e r v e d add 1 . 6 # p a s s i n g 48 mesh . 
Hcte: Only 1 6 . 3 2 # o f t h e t o t a l 1 9 . I * t o b e u s e d . 

2 5 $ P a s t 4 8 meah, 
Wt R e q u i r e d f o r 6 cy l inders ~ % , 6 # 

" r " 24 c y l i n d e r s ~ 1 8 . 4 # 
Take L 6 # unssived s a n d , 1 2 , 6 5 $ p a s s i n g 4 8 mesh , 
1 6 ( 0 . 1 2 6 5 ) - 2.024#, p a s s i n g 48 m e s h . ' 
1 6 - 2.024 - 1 3 . 9 7 6 # ^ $ Paet~48 mesh . 
1 3 . 9 7 6 4- 0.25S - X . Where X - T o t a l wt. c o n t a i n i n g 

1 3 . 9 7 6 - X - 1 8 . 6 3 # 2 5 $ P a s t 48 mesh . 

1 8 , 6 3 - 1 6 ~ 2.63# P a s t 48 m e s h . 

T h e r e f o r e : To L 6 # unseized add 2 . 6 3 ! p a s s i n g 48 mesh , 

l o t e * . Only 1 8 . 4 # o f t o t a l 18.63# t o he u s e d . 



B asm la Calculations 
- M o r t a r s -

W a t e r . 

F o r w a t e r cement R a t i o - 1 , 0 0 

F o r 6 c y l i n d e r s 4.46# S a n d 10$ s a n d p a s t 4 g 

2 b ( 1 , 0 ) - 0.01504 o n , f t w a t e r . 

1 7 2 8 

6 2 . 3 5 5 (0.01504) - 0 . 9 3 7 8 1 . 

A l l o w i n g f o r 1$ A b s o r p t i o n b y s a n d 

4.46 ( 0 . 0 1 ) - 0 . 0 4 4 6 # 

0 . 9 5 7 8 . , ( 2 8 . 3 5 ) :.Ci6) p l u s 0 . 0 4 4 6 ( 2 3 . 3 5 ) , ( l 6 ) -

4 2 5 . 3 g r ams p l u s 2 0 . 2 g rams 4 4 6 grama 

Wate r cemen t R a t i o 0 . 8 
4 2 5 . 3 M.TJ1US 2 0 . 2 - 340.3 -o lua 2 0 . 2 - 3 6 l g rams 

1 0 

Water cemen t R a t i o 0 . 6 
425.1 X 6 } _ rdus 2 0 . 2 - 2 5 5 . 2 t>lus 20.2^. 2 7 6 grams 

1 0 

N o t e * V a r i a t i o n i n w e i g h t s o f s a n d s w i l l a f f e c t w a t e r 
i n any c a s e l e s s than 1 gram, t h e r e f o r e t h e 
a b o v e quantities w i l l b e used f o r a l l m i x e s . 

2 0 5 g w a t e r 
JL - _ 2 0 5 r L _ 2 0 , 2 . - 435' 

c T 2 5 7 3 

2 3 5 g w a t e r 

c 4 2 5 . 3 

y * 2 3 5 . 2 0 . 2 - 0 . 5 0 5 . 

4f 
W 260- 20.2 - 0 . 5 4 2 . 

c 4 2 5 : 3 



S a m p l e C a l c u l a t i o n s 

3i X 6 | C y l i n d e r s 

1 - 2 - 4 M i x 

Assume 497 c u . i n . m a t e r i a l s m e a s u r e d s e p a r a t e l y (6 c y l i n d e r s ) 

71 c u . i n . cedent 
1 4 2 c u . i n . sand 
2 8 4 cu.in. gravel 

71 (9*0 - 3 . ^ # . 3 | 1 3 - 8 o z . C e m e n t 

(58.69) - S . 1 4 # - 8 # 2 .24 0 2 , ( ; : - n d p a s t 4 6 ) 

1 ^ | _ ( 1 0 0 . 8 6 ) ^g.27# - 8 # 4 . 3 2 c z . (12.65$ s a n d past 4 8 ) 

lM_ ( 1 0 1 . 4 3 ) - 8.35# - 8#5.6 oz (20$ s a n d pas t 48) 

( 1 0 8 . 3 0 ) - 17.8# - 17# 1 2 . 8 oz g r a v e l 

A l l o w i n g l / v ' } " b y w e i g h t , a b s o r p t i o n f o r sand and ona h a l f 
o f 1$J by w e i g h t , absorption for g r a v e l . 

8.27 (.01) - . 0 8 2 7 # 

17.8' C.005) - .0890! 
71 (62.35) (0.8) - 2 , 0 4 8 # 
1 7 2 8 

T o t a l w a t e r 2 .22#. 

2 . 2 2 (16) 28.35 - 1003. grams 

2# / s a c k cemen t 3 . 8 6 x 2 - 0 . 0 8 2 # - 3 7 - 2 grams 
It * — _ s. » . 

1728 

Water 

I - 0 . 8 

c 

D i a t o m a c e o u s S i l i c a 

1 1 1 . 6 g , 

1 4 8 . 8 g. 
1 8 6 . 0 g. 1 0 # / n « 



A b s o r p t i o n o f Dlatotcaoeous S i l i c a , 

Fro/u e x p e r i m e n t s s a d s w i t h 20 gram s a m p l e s o f diatomaceous 
s i l i c a i t i s t h o u g h t t h a t the m a t e r i a l i n i t s room d r y c o n d i t i o n 
w i l l a b s o r b w a t e r t o lo5p a t i t s w e i g h t . T h i s q u a n t i t y was 
a r r ived at by determining t h e minimum amount o f w a t e r required 
t o f o r m the 20 grau i» ;• l e i n t o a b a l l w h i c h m i g h t be h a n d l e d 
w i t h o u t crumbling. 7-t a 20 grata samr-le t h e w a t e r a d d e d , t o 
p r o d u c e the c o n d i t i o a .-.enticned, was 33 grams. 

- M o r t a r s -

Water f o r Ef fec t ive W/c - 0 . 8 

O r i g i n a l w a t e r Diatomaceous Water f o r 
f / c ~ 0.3 filioa I f f . W / c - 0.8 

361 g 0 361.0 g 
3§1 13.62 g 323.5 
361 27.24 406.0 
p 6 l 40.26 428.5 

- Concrete 7. 
1005 g 0 1005 g 
1005 37.2 g 1066 1005 74.4 1127 1005 111.6 nag 
1005 i4s,g 1249 
1005 1 8 6 . 0 1310 

Unit W e i g h t - C o a r s e Aggregate. 
Wt.a ^ c j - . t e Wt. Measure l e t I t . 
and "ea^ure 

114.5 # 6.53 # 107,97 # 
115.0 6,53 108.47 
115.0 6.53 108.47 

Average 106.30# - 1 0 8 # 4.8 c z . 



Y i e l d - i . > o r t a r * s a n d C o n c r e t e 

T : . 5 r l

, r : i * t l t ^ j . - 1 : 1 i a r v a r i o u s u . i x e s c o n t a i n i n g 

v a r » I n - , . t „ • > . ! * x t ^ . - ^ l i ' o a t h e a b s o l u t e v o l u m e 

: T e l l - . A t a - i a l s ^ c t c ^ n . . . l a t : t * e a i x w i l l b e c o m p u t e d a n d 

t n e t o t a l c o s c a r e d w i t n t n s a c t u a l y i e l d , 

. ^ n y ' t . i e a o r t a r a i x o s » , s p e c i a l l y w i t h d i a t o m a c e o u s 

- i i i c a a n i r - c e m e n t r a t i o l e s s t h a n 6 . 8 w e r e r a t h e r d r y 

a n l v c i a s , „ i a i . . t b e e x p e c t e d t c « x i * t ; t h e c o n c r e t e m i x e s o n 

a w a t e r - c e m e n t r a t i o o f 0 . 8 c o n t a i n i n g a o r a t h a n 4?? a d m i x 

o a r s e o r v p o e t u t " ' T - * . « < ' - i ~ s " t i o j ^ ' l ; ; a t h e s u r f a c e , 

O n l y t h c ^ - * * * * . 4 3 , as* I i r o c a > ' t i ~ 0 y i ^ l d r i n w h i c h 

t h e r e - . - a - ! - . ^ f i c i o a t - . T a t e . * ; c 0 i v * a , c ' - a ' U c - I ' l , w i t h o r 

• v / i t h . u t d i a t o m a c e o u s s i l i c a . 

T h e ? x - o i f i c j ' - i v i ' s y o f t h e s a n d , a n d g r a v e l u s e d w a s 

f o u n „ t o a v e r s e - a t o - e e t e s t s o n e a c h o f t h e s e a g g r e g a t e s 

2 . 6 5 3 \ l 1 . 6 4 : ; l v o l y , T h d _ v * . c s i f i o w r a v * i y o f 

d i a t . t 3 e - j - 5 » i l i 3 r a s ^ i ^ w n b y r ^ v i a y - * C i i ; . o t iz 2 . 1 J . 

T h e * v V i i o i 0 . / i t y u ' c a ^ ' ; u s j 1 - ^ n c r t j . , / ! 1 1 ' b e ? 

t a i c e n < * s . 1 • 

Y i e l d - C o n o r s i s M i x e s . 

" T i x W o . l 

2 J 6 ( 1 7 2 S ) - ? 4 . 1 C c u . i n . 

3 . 1 4 " ( 6 2 . 3 5 ) . • 

a n d g . g j ( 1 7 2 8 ) - 8 6 . ^ 0 c u . i n . 

O f ( 6 2 . 3 5 ) 

• r a v e l I J a S ( 1 7 2 8 ) - 1 8 6 . 5 0 o u . i n . 

2 7 £ 4 ~ ( 6 2 . 3 5 ) 

W a t e r I C C . 5 ( C . C 6 l 0 2 ) - 6 1 . 3 o n , i n . 

T o t a l 3 6 8 . 4 c u . i n . 

N o . l m i x f i l l e d 6 m o u l d s 6 | n h i g h w i t h 2 " , m e a s u r e d 

i n a s i m i l a r m o u l d , r e g a i n i n g . 

C r o s s a s o t i o n a r e a o f a ^ o u l d o ( A v e r a a s ) . 8 . 8 8 s q . i n . 

A c t u a l v o l u m e - 4 1 . ( 8 . 8 8 ) - 3 6 4 .CO c u . i n . 

3 6 8 . 4 - - 3 6 4 . 0 2 . 4 . 4 c u . i n . u n a c c o u n t e d f o r . 



4<( 

A b s o l u t s V o l u m e s - ( c u . i n ) 

Ceden t f a n d G r a v e l T a t a r u I « . t o a T o t a l A c t u a l ;d:ru.s 
f i l l c a A c t u a l 1 3 4 . 1 g o . 5 1S6.5 6 1 . 1 C 3 $ g . . 4 0 364.0 4 . 4 C 

7 " " B 61.0 1.06 1 7 3 . 1 6 36^,5 4 , 6 6 

g « " " 6 ^ . D 2 . 1 2 377 . B 2 3 7 5 . 0 

> n " 7 2 . 5 3 2 2 . 7 5 3 7 5 - C 3 o ? 

1 0 " « " 76.0 4 , 2 4 3 S 7 . 3 4 3 3 3 , 0 2 . 3 4 

1 1 « • « gc.o 5.10 3 5 2 . 4 0 360.0 3 . 4 
Tbs a b o v e y i e l d s were o b t a i n e d f rom c y l i n d e r s i n w h i c h t h e 

c o n c r e t e was r e d d e d t he same nu.d>ar o f t in.es i n f o u r l a y e r s . 
W h i l e t h e r a i s a d i s c r e p a n c y b e t w e e n the a c t u a l and t h e o r e t i c a l 
y i e l d s i t amounts t o . a maximum o f o n l y 1.25$. I f , t h e diatoma­
ceous s i l i c a increased the y i e l d by only the a b s o l u t e volume 
a d d e d i t w o u l d se^m t h a t a l l v a l u e s i n t h e l a s t column eaould b e 
t h e B8Juas t he maxi/i.um d i f fe rence i s 2.06 c u . i n , and o n t h a t b a a i s 
the maximum i n c r e a s e i n y i e l d f r o a t h e admix i s only. 0 . 5J$>, 
t h e r e f o r e t a k i n g i n t o c o n s i d e r a t i o n e x p e r i m e n t a l e r r o r s t h e above 
v a l u e s seem t o l e a d t o t h e c o n c l u s i o n that the admix d o s s i n ­
c r e a s e t h e y i e l d b y o n l y t h e a b s o l u t e v o l u m e o f t h e a d d e d a r t e ­
r i a l . 

Y i e l d - M o r t a r s Mix Ho.67 
D i a t o m a c e o u s S i l i c a 13.62 ( l72g) . ^ u . 

- and 4.60 J172J} . , 
2.65 (62.35) = 4 6 . 1 c u . i n . 

C e - e n t j J J ^ l Z g g ^ . „ 1 2 > 5 o u . i . n . 

7.14 (62,35/ 
r a t a r p e l (0.06102) - 22.00 o n , I n , 

£ 0 . 6 . 7 mix f i l i a l 6 moulds 4 n
 h i g h w i t h L p 1 1 measured i n a 

s i m i l a r mould r e m a i n i n g . 
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6 5 

8 4 . 0 
5 4 , 4 - 0 . 6 

7 0 

7 1 

7 2 73 

1 2 . 5 
t? 

46. 8 
tt 

ft 

tt 

27.2 
tt 

0 
0 . 4 
0 . 8 
1.2 

S o , 5 

8 6 . 3 

8 7 . 7 

S4 . 5 
8 6 . 0 

8 6 . 5 

8 6 . 5 

2 . 0 
0 . 9 
0 . 8 
1 . 2 

4 1 
6 1 

6 2 

6 5 

1 2 . 5 
S! 

4 7 . 4 
fl 

2 2 . 0 0 
tt 

tt 

tt 

0 
0 . 4 
0 . 8 
1.2 

8 1 . 9 
8 2 . 3 

8 2 , 5 - 0 . 6 8 1 . 9 
8 2 . 3 S 2 . 8 - .5 
8 2 . 7 8 2 . 5 0 . 2 

8 2 . 1 8 3 , 0 0 . 1 

P r o a t h e a b o v e o c i f i o a r i a o n s of t h e o r e t i c a l y i e l d b a s e d on 
a b s o l u t e v o l u m e s of the materials entering the a i x and the 
a c t u a l volumes t h e same ccnolueione arast b e reached a s t h o s e 
set f o r t h on t he a n a l y s i s o f c o n c r e t e y i e l d s . The diatomaceous 
s i l i c a as an a d a i x a??-;ears t c a f f e c t the y i e l d only b y t h e 
aa.ount of t h e absolute volume o f t he added material i f t h e mix, i s sufficiently wet t o b e e a s i l y w o r k e d i n t o t h e m o u l d s . 



D i s c u s s i o n o f R e s u l t s 

: / v"1 1 " : : ? r . : • . - j . - P- a- -. .' rp ? - \ ' ng 

.'..v - ̂ r.̂ p., / " >." ~ Jl..<- -r v ." y J,- ; , I a" i »-
revive*, tii * i~ ' T T rt?* "-T*y t~uo d'-"* a~ ~V/,vn --r ~he *̂-73« 

a . ^ V I . 1 t (: • ^ r . t,- . *s J \ -c : sister 
in t"" u J *1 cJ / J . " ' an- 2J J i r . - • -u t i - I .< - -hirs a iar .or 

.r>t tr.cn -t e.: - B J , S c ;>.-: ; * *• l y 1 v. t he r-. I . « 1 

n" - <• , . .* d - ; - " . ; : c. - ~ th_n C ' T . . ... :-r V. -ck 
d-c U C E I . ' x-ilc it fas ncc ax^eetsu that tr ai*i ti^n od 

oicttô 'j-cŝ ,JC cilice to mixee already too low in #at»r tc ̂ V'-
„uco i. CV-.i. uui oitainaelc ^tr^igto v/oul^ rV.r..*f it, it wa- dc:-ircd 
to sec ju-t what wi'fcct t c adliuion cd tno material '.*;.,ula 
»,i i - i . '.niilj t.-o re cults on br a\in^ tn.< cylinders variea more 
tnaa a r~a-cnd.bl; atwunt in e ir st-nc-w ? ia was Tcund tnat 
,.7en on a earuiul roo^joi T D E A C T W C variations lere liatlo to 
-ccur ana taccw va-iati n= a^.arci ie ccour <„crc frequently in 
tn: aivos . ta: ij- (̂ f icicx^ in 7/ater. 

it a vvatui cement ratio od v . b E I , ctrjautd at 7 u.aja xor 
beta 0 _-roont 1 2 . o 5 r > tae natural sand contaiuj.iig x-.obr 
ii..e ar-ciolwSj variua< directly in „.ro. ,,rci„n tc ta<s ..eî nt of fdj d"I J a " J, . .N i • a u , a.'«cl. an J CI..n 1 s..:... - , S A "be 

I . v , :otly -1 ~> . V t N • C T'^. V . ;n I : . . . --no. : r.t -dnir^ 
n- 'ino 'title's at t » V E N i" y j , ^ - , ; 1- .y t .dx 
. ̂  tb v a - 1 z n -I.*n'n„ nc . 'ne , - I . : i ;i ; ir .CR^ in "F^fc 

J O . v ; I I - co "d. o.̂ oej = . *x , I F 1 i : L\,^> B I> its. „'.t 
:" „.r 1 . 1 . I J - d , \:.'_-/' fins c . r "ii..le = R , ? ^ni ia 
*ner ^ 1 C -n_td j,t A . .-" -^cV "\ r -

C E J.' d. C nt. 
w twr . r- i a c i : "" . ' ' , P • . « ^ v ? ' .* 

/ . " . V X S s v«i 1 - J. . ." , <,-'x er « a c > i T v a r y N : - • ' obo •-• V o t 
c a t i c f r r . > i O B L M L N R B I . - + r.. '^:b. i t K a ^ s t b a t t be 
5

7 n - I c t t a . i n " n j n. 02 ^ r ' iV. 13« a l e c . . a \ i -u. c. 
^," :-i I' . J C U ; ; c a rar s.»c"r "I ; ':. :r 1 1 . ' 5 ^ f-"rr , - j tr r>l3s 
t r.e . d . I U , . -Vu3 . b3 2" ^ eb. '.1 ;> .... -cir- i n c r e ^ s f i n 
- t r - n p t b f - u n ^ -for : ^ " i n s y - r t f r l c ^ 1-'^ an J

 l ? . F ^ F 

J-.' J „ , - , . , , i.. i „ -1 fj-

F o r m o r t a r s V*i tb . a w a t s r .ceraent " a t l „ ;T * . € «b<u / a x e s 
w i t h 1 2 . 6 5 ' L T f i n e ^ a r t i c l e s wore a l s o r e ^ t . i a ieh : > ' nd 10# 
aa?.:ix as the a t - r sngth i n c r e a s e d up t> rf' „ * - ' • . o J i t was 
w i s n e d t c d e t e r m i n e t h e e f f e c t o f a ^ r e - t ' s r a . < . ' U I ^ . 
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53 
XA JW ~ s z "< * . » A . . <JO * C''A 

.A ^ A : . . A - . ' W« . - W : - C R.LA 
* I I U I C R ^ ^ I « . R t JI*^ ... «./. I A . „ . ; 'R* . . . W T** . » I T • 4% 

' 3J.:; TB . I C , I~.. CA ' -la- . < ' 1 , D <s . . H - I C " #--er 
- ^ -A CLR. " R I / . A • . A - . T - A I A I U „ O -

ii -'tn^u I . O N ^ O , J X X . J P . ; A R I C O N 
<. - - - * .* N - A I . - A — ? I ^ J. N ,_ S A- OE ;«L ..J. 

..: I. • - > « . . . . . ... •• ..- r r- ,.. . . .. ..: -
T> P »' - - 0 , ; *̂1>^ ^ « ,* T * -4. • ..• I ' I „ ° 1 tv IF \. C V - WU 

! . w"' V ' - I T ; t :E&RAIE a t i c 1 »-- t- ' ; I • - *"3 
i,i t i I , ii, . - .. . . : :i "AT " y . ..J ' . a h . <.s 

i V~.t. v -r.- ' 0 . ' ; I ;-j ^,13. a l l ^ f . •' c ,> a J. ^ ~H:. „ u i :i„n 
a i x c • ; • r-3 " f ";rs~t-Wrt i ' l v - r | a £ c v - ~ C t r . ) C"? -fine - a - T I -

: . i • ,2. tl-en. . v i . I . ^ . " 5 _'" ,r . wl.; '.I'^u ^ l ' . C ; o 
- " : o r v i . W S i t T .1\ T VJC - 1

 ( J.\ v t*a, ^ r 1: rr. -JL l a 
V T J T ^ - c h . in a l l Oa«sv.3 -WA0 3 C sCa J.;, R . I I I C v u i a i c k ^ i n .Caol i 
c a... '"\ r Ov .1 ir . a n - : . a*'-t " " ^ a i-' „. \ -:^s--c, \ **\ ^ jy 3 

... i.v cc no . . l i e d a a^xa-, ce 1'' •? ' ck t'* . ' <>'SJ -« O C R -
* - : n - a , . , ~ . . n . . . : n r ^ . . . t ? . ^ . - 5 ....a.-, c-. _ « 1... an^ x ^ . 5 ~ a 
LINES R X L . 1 „ . . ; e " ".a C"a,' „ v r . . a i ^ t s l a c 
i r :t t%ast*^ 1=- f o r 1 ^ ' ; for 1 ^ \ . " . C . C 5 l 6 " ; 
C c : 2 j r a "t . v . L - 3 _ v a t ; . c r 
f r o - t1^-' -t-u— c - r . t c f - t r a r j t r t * ^ a d : i x t c i l l . :^*a^ -nl the 

R X I R U 1 I R J C I . \ S A - C T I ' ^ . ..CR -R - 7 , 

As a w a t e r ceaent -ratio o f l . a tCs a a r d x a c a e a r s a t 7 
. y : 5." i n c r ^ a - : ^ td <̂ tr _ th d r o c t l ^ " i n r : 1 .,Jii..r> t " l in t 

. 1-. f - " a * o ild y " -y-..nd = 3 _ r o - T W R . a a a n t s 
rtero n o t v.?e:!> tli v incre^so _T.r , 6 c / f i a i ^ . .v t io lo ...dnd 
:• «- > ~ ; . _ , _ _RR c ; : r „ t i . 0 i t * C 3 S in ;Co c . . . u f 
" , " : • . . i ' - H s l o * . ' t 2C . y ? a:.. .... JUUU. -I.a..d,V co - - Jo i 
•joal . „ _ ^r.c in ^ o a o r a l 5 0 X o i t a .* ...i v an k a .J.\\i ',aai 
' C o r a - J l a ^a:. . tr- 4 : > o / C, * t w 1 2 . Sp." , x u ic lo . i a 
: a i : "I > i ror^CT-a ' i ' • . ^ r ^ ^ r c l y d i e C ^ ^ 0 . ,r„ t i o n 

,o V( v- ^" . ix ;o . r a 3 l o . o r l n ^ o " t a c t a - u .̂r 
r _c Mve . UW." eo. 'K.nt ' c a t i o . 

7 u J « t *e ~d"itiun uC iat* ACTOOVA" " M l o a t o concretes 
with , water o o a e n t r a t i o o f V . 6 a a p e a r « t o tae b e s t a d v a n t a g e 
w i t h 1 2 . 6 5 . *inc <r cic3 3 . „ c 4 ' ex cv . Thai, che admix i s 
adds.: U _ -ra c l * C i a ^ r t i o i o - r a, i t I V V " , t a c t i c a l l y 
the ea.I J c ? ? c t a. t o - Jlx! I*U.< ? 4'- _ 3 ^ 0 ? , t i e Oa sana 

p a s t 4& t o ; a s n o « - -\ .all-r r >te ut 0 3CI.a, I "^ l a s t r e n g t h . 



*t £ f .-**y«* tVs nsx li'Tei'^ i r •- +T "* : i " , t > i * --"htaia^d 
* ( . _ ^ d<? « t • "sr - s . » 3 l - 4,r P a t •-cc* eaeV ,Fc>r 

r '• . - s t 4 8 , w ^ ^ • 2 " "
 : ' i n - 3 - ^ * ~ a « o "d-•• „-n 

i n o r 3 e » . 3 s uv t c }w xi&x s a c s , f e e maximum i n c r e a s e , oy u s e 
o f t o e a i . i X j in s t r o n s i t n a t i d c ciaya f o r Cd' t a s t 4 8 i s icl^.j 
f c r i - . o ^ / i . j . 7 ; * ana f o r ^ O p , i " 5 % ; t h e r e f o r e i t w o u l d seem 
t c se U 3 s d t o t o o b e a t a d v a n t a g e i n « i A e e &he s a n o 
c o n t a i n i n g no p a r t i c l e s p a*t a 4 > < mesa , 

A * 7 v ; w w V s , wit a an e f f e c t i v e w a t e r c e m e n t r a t i o o f 0 . 8 , 

t • >diit1rn ^ *: ?*n u n t i i n i n and 1 > . 6 5 $ 

f - n ^ „ - r 13 el 3 * _s. e-. r t o _i^e d o o - n t t j s ue r . • ' " t s i n 
- ' trr-upta r̂ -..-n m - x j T O n : p or sac>. Tie art-sees ccnt'dning 

2 0 $ s ane •-•ast 4 8 a r e a e o r e a s e d i n s t r e n c t a bv anv a d d i t i o n 
cf t l v . ad,-dx a n d ^ i n . -o,,>rtion bo the. n . v a m t o a a v d . tt 2S 
v J . y a 1 " n-5 2 1 " s t is asfc 4 c _: V ( v re rely she *.'...e 
e e - r d t s vifch u , r a x i w i . i ^ t ^ ~ o _ t b a t 4 ' ' - e x ob; the ^xes 
c o n t a i n i n g 1 2 . 6 5 " - p a s t 4 8 a;esh alve a maximum s t r e n g t h a t 

2 » ,r~-1 >->.cL. Tnv inOiease xn ^-tr en^tn b y t h e a d d i t i o n o f 
t h w &lhix 1; f o r ' t r ... a - t 4 ? , ' 1 Per 1 1 . b ^ , b ' - r d 
fcr 2 " , ' , 1 5 ' 5 l^v-reTcr i t » ~ j ! . i s i u . i r bw „dv ut" a u ^ t o 
use txia admix in all m i x e s f c r added strength but w o u l d b e 
fcf g r e a t e s t b e n e f i t when used w i t h 20% *oast 4 8 . 

3 ' r o i , . t b s t v b u l t e d d a t a f o r -.ortar o n p e r c e n t 2 d day 
s t r e n g t h a t 7 d a y s i t appears tnat t n e a a a i t i o n of t h e a d -
s i x aas no p a r t i c u l a r l y consistent effect, nowaver i t is 
rea-aily seen tnat tne low water cement ratios give a c o n -
- i ' rdoiy D r . ^ t „r r a t i - J - t r n ^ t 3 d . t 7 day i , t a a n ,-npn t n e 

r w t i v , i s i i a a a s 1 . 0 , T, e fcr_;,it3ct v a r i a t i o n a^e.rs a t 
an effective T a t a r o e s o a t ratio of 0.8 ^nere tne average * d t h 
1 0 p f i n e p a r t i c l e s i s Jz.&v a n a witn zfyc s and p a s t 4 8 mem 
i t i -? 5 0 .S > . . T.-v? uigiect 26 d a y s t r e n g t h a t 7 i a y r w a 3 cb-
t v ine ; *ita a w d t ^ r cj^enc r a t i o o f 2 . 4 5 5 * a v e r y ary ndx, 
i t a v e r a g i n g d 5 ^ . 

For c o n c r v s t c j c tnerc cars a t t h s w a t e r c e m e n t r a t i o 
of 0.8 to ee no c>.nristent v a r i A u i j n i n 2 8 day s t r e n g t h at 
7 d a y s b u t j . c 6. e e f f e c t i v e r a s i e a f 0 . 8 t h e v a r i a t i o n a s 
shown by a g r a p h c a n wisnout g r e a t e r r o r b e s a i d t o b e i n 
i n v e r s e pr^vrtion t o tu_ iuut-unt o f a d d e d .admix . 

From c a r e t u i C v X p a n on. : wf ta= xe^vi t . on ..w-tc • t , and 
concrete at trie water cement; ratio of u.S ana tne effective 
r a t i o of 0 . 6 trusrw a^ectr t w b e n%j ̂ r—mictions p o s s i b l e f ros t 
c o m p r e s s i v e to d : v n t^rt-a*a-, to «\-^t a., ^^.nt u ; u . ^ . Ix 
s h o u l d be u . v d i n t h e e n c r e b ^ s i x e s a o r a s t c tne aaaed 
s t r e n g t h w h i c h tne admix m i g h t be e x p e c t e d t o produce. 
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to ia»ure workability thao i-r*edeadly tn„ IJU«- increase 
in strength may b e expected witn sands oitner low CR nigh 
in fine particles. ^x imua increased s t r e n g t h for mortars 
was 55% but as this was in a very wet mix with 6# admix per 
sack it was in part a c c o u n t e d f o r by the absorption of 
water by the admix and the consequent l o w e r i n g o f t,3 r. .,1 
ptfater cedent ratio. I t i s t h o u g h t THAT t h e a o s t l o a i o a l 

c o m p a r i s o n is cn the e f f e c t i v e w a t e r c e m e n t r a t i o of 0 . e 

and the maxi.aivn increase was f o u n d to be 20f. 
On f'O c o n c r e t e teats >?ith a a., fc -J •; caaient rat j o cf 
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Conclusion 

>„ «.",' " j ' i f . v J i l » \ ._ 1- - , . > v. '' V." . W _ , J — v - i c —. n - -
a, ...laSvo^OovU.-* s * i l i o « ^d^iX vnlV ^ o e o l ^ c u ' / 0 i . , . . . . . 0 

. C 3. w i w i . G«Jx 1 T . - 'U u w i» J. X 1, J -/ - -".-». j -'1.; J w . 

T _ ^ r ' ^ 1 ' i ^ n o :-f SGi>-n,ta a~ . - t w i n e d I ; r * c tb 
m o r t a r s and c o n c r e t e a p p e a r %o da i n d e p e n d e n t o f t o e 

r i r t i c n ~ :" d ' e ~ .• e j i t c f i " ^ . x : i z l ^ < i n i h - s a id ; 
tnu <s Lis, r : v i n _ p., r r i 0 i r>u ,± 1 1 : c^w or ^ i . v * * e - ^ e 
r o u l d s h e * 0rc^ter /cc i r e s e c n t e i n 4 p__ a^ni* r e l a ­
t i v e l y l o w i n f i n e p a r t i c l e s . 

C o n s i d e r i n g t h e c o s t f o r o b t a i n i n g a d d i t i o n a l 
strength i n c o n c r e t e b y t h e u s e o f d i a t o m a c e o u s s i l i c a ; 
it i s shown t h a t h a l f o f t h e c o s t i f ex j a d e d f o r cement 
w o u l d p r o d u c e a p p r o x i m a t e l y t h e ssuiie results, considering 
t h e admix t o g i v e a maximum i n c r e a s e c f 20fe a t 22 d a y s . 
T h i s must not b e interpreted as meaning t h a t for h a l f t h e 
a d d i t i o n a l c o s t t h e same results c o u l d b e o b t a i n e d w i t h 
a d d e d cement as workability, isrpervicusness to water and 
p r e v e n t i o n o f s e g r e g a t i o n h a v e t h e i r p l a c e and ware n o t 
c h e c k e d i n t h e s e e x p e r i m e n t s , 

Tho w r i t e r w i s h e s to e x p r e s s h i s g r a t e f u l a p p r e c i a t i o n 
t o P r o f . F. C. Snow, Head of" t h e Civil"Engineering D e p t . 
and to P r o f . J . H. L u c a s o f t h e Highway E n g i n e e r i n g D e p t . 
for t h e i r ever w i l l i n g n e s s to g i v e h e l p f u l advice t h r o u g h ­
o u t t h e performance cf t h e s e tests, and f u r t h e r t o P r o f . 
Snow f c r t h e s u g g e s t i o n o f t h e i d e a on w h i c h t h e s e experi­
ments a r e b a s e d . 
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