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lU'l' liODUCTlON: 

It is generally accepted to be a fact that 

the coarser particles of a cement are practically 

inert, and that it is only the finest particles 

that possess the cementing qualities. Exactly 

what percentage of the whole is active, or possesses 

the cementing properties, is not known. Since 

but few experiments pertaining to such have been 

performed there is consequentlY,little data to be 

found. In the absence of this data one could, with 

a fair degree of accuracy, assume that all part

icles of a portland cement retained on a No. 200 

sieve are practically inert and have little or no 

cementing qualities. It is almost safe to say 

that a considerable percentage of the particles 

passing the No. 200 sieve are also inert and de

void of cementing properties. This percentage 

could be greatly reduced, perhaps, by grinding the 

clinker for a longer time, but whether or not this 

is practicable is a question. 

It seems most probable that if cement were 

ground finer than is required by the accepted 

specifications marked changes in its physical 

properties would result. The resultant cement when 

used in mortars and concrete would also change 
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their physical properties. There would be, perhaps, 

an acceleration in the time of set, a modification 

in tensil and compressive strength, and, possibly, 

a less constancy of volume. Besides this there 

would be a considerable increase in the cost of 

production. An increase in strength is highly des

irable; a rapid setting cecent, however, is un

suitable for some classes of construction; and a 

cement which lacks constancy OI volume disintegrates. 

If, then, some method could be devised whereby an 

increase of strength could be obtained or the same 

strength obtained with a smaller quantity of cement, 

and the disintegrating and rapid setting tendencies 

eliminated some beneficial results might be achieved. 

It is the purpose of this thesis to tryout a meth

od which has been suggested to the writer to accom

plish these results by means of blended cements. 

BLEBDED CEMENT: 

Blended oement is the resultant cement produoed 

by intimately incorporating in a standard portland 

cement finely divided and practioally inert mat

erial such as clay or powdered rock; but no especial 
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attention has been given to the peroentage of 

fineness of the portland cement - - only that it 

pass the standard speoifications. Blended cem-

ents have been used successfully and economioally, 

and are continuing to be favored in the construotion 

of numerous heavy structures. The United states 

Reclamation Service and the Los Angeles Aqueduct 

Commission have made use of blended cements in the 

heavy struotures built by them. 

PURPOSE 0]1 THESIS: 

This referenoe to the use of blended cements 

has been given to oall attention to the faot that 

this produot has been used for some years and ex

perience has shovm that the standard portland cem

ent can be diluted, so to speak, without harmful 

results. It is, then, the purpose of this in

vestigation to determine the effect of blending a 

portland cement, which passes a No. 200 sieve, with 

an inert material, which is itself very finely 

powdered, in an attempt to accomplish the results 

mentioned above. 

NOMENCLATURE: 

Throughout this report the following nomen

clature will be used: 

-5-



Portland cement as received from the cem

ent plants will be referred to as "portland 

cement." 

Those particles of the portland cement pass

ing a No. 200 sieve will be termed tfactive 

particles ll and those retained on a No. 200 

sieve will be termed "inert particles." 

Powdered material to be mixed with the active 

particles will be called the "blend." 

The product produced by intimately mixing 

the blend and active particles will be des

ignated as "blended cement." 

PORTLAND CEMENTS USED: 

~he following brands of portland cement were 

used: 

(A) Atlas portland. 

(B) Lehigh portland. 

(0) Red Ring portland. 

These brands will be referred to throughout the 

report by their respective letters. 

THE BLEND: 

The blend used was prepared by the ottawa Sand 

Company by grinding natural sand until all passed a 

l~o. 65 sieve. 
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THE BLEUDED CEMENTS: 

The blended cements were prepared by intim- . 

ately mixing the blend and the active particles in 

yarying perc'entages which will be described in de

tail later. 

PREPAHATIOll OF I.!!HE BLEnDED CE1IENTS & T.hit)~ SP:t;UI1lliNTS: 

The portland cements were first passed thru a 

No. 20 sieve and then placed in moisture proof bins 

and marked. Part of each was used to make the stand

ard tests. The remainder was screenea on a No. 200 

sieve and used in the blended cements as the work 

progressed. A series of 27 tension briquettes was 

then made from each of the standard portland cements 

passing the No. 20 sieve. This was followed by mak

ing 27 tension briquettes of each blende4 cement; 

one series contained 90 percent of the active particles 

and 10 percent of the blend; another 80 percent of 

active particles and 20 percent of the blend; a third 

of .. '70 percent of the acfive particles and 30 percent of 

the blend; and the last of 60 percent of active part

icles and 40 percent of blend. Likewise a series of 

24 tension briquettes containing 25 percent of the 

portland cement passing the No. 20, sieve and 75 per

cent of standard ottawa sand by weight were made from 
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ea~h kind of portland cement. This was followed by 

four series of 24 tension briquettes containing 

25 percent of the blended cements as mentioned above 

and 75 percent by v;eight of the ottawa standard s['~nd. 

The series containing none of the standard sand will 

be called neat briquettes and those containing the 

sand will be called mortar briquettes. .F'rom the 

above it will be seen that 405 neat briquettes and 

360 mortar briquettes were made. 

A like series of compression cylinders two inches 

in diameter and two ~nches high was then made. The 

percentages in the neat and mortar compression 

cylinders were the same as in the neat and mortar 

tension briquett.es, but only 15 speciments were made 

of each series. ~he number of neat and mortar cylin

ders made was 215 each, making a total of 1195 

test specirnents. 

TE;:)'l'S; 

:i.lhe following tests were made: 

(1) normal consistancy. 

This test was made on each portland 

cement and each blended cement. 

(2) Time of Set. 

This test was made on each portland 

cement and each blended cement. 
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( 3) constancy of volume. 

This test was also made on each 

portland cement and each blended 

cement. 

(4 ) Tension tests: 

Tension tests were made on both 

the so-called neat cement and the 

mortar briquette as follows: 

On neat cement briquetts. 

(a) 24 hour. 

(b; 7 day_ 

( c ) 28 day. 

(d) 56 day_ 

(e) 84 day_ 

On mortar briquetts. 

(a) 7 day_ 

(b) 28 day. 

(e) 56 day. 

Cd) 84 day_ 

Note: 

Enough briquetts were made to have three for 

each test. Also enough were made to make a six 

month, a nine month and a two year test on each. 

but these tests cannot be recorded in this report. 



Note: 

(5Y Compression tests: 

Compression tests were made on 

both the neat cement and mortar 

cylinders, which were two inches 

in diameter and two inches high, 

as follows: 

On neat cement cylinders. 

(a) 28 day_ 

(b) 84 day_ 

On mortar cylinders. 

(a) 28 day. 

(b) 84 day. 

The same note applies here as is written uhder 

the heading "Tension tests. tf 

(6) Specific gravity tests: 

The specific gravity of each port

land and blended cement was detelwined. 

In all tests the standard methods and specific

ations as reco~mended by the Association of Am

erican Portland Cement Manufacturers were followed. 

Besides these tests a sieve analysis and a 

chemical analysis of each cement was made; a sieve 

analysis of the blend was also made. 
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SYMBOLS USED: 

Throughout this report the following letters 

will be used to designate the portland cements 

and blended cements. 

A - Atlas portland cement. 

B - Lehigh portland cement. 

a - Red Ring portland cement. 

The lower case letters refer to the portland 

cement from which the active particles have been 

taken, and the numeral folluwing the letter is the 

percentage of blend that was used with the active 

particles to produce the blend cement. Thus "a" 

refers to the active particles taken from the Atlas 

portland cement, and 10 is the percent of blend used 

to make the blended cement. The resulting blended 

cement would then be designated as alOe 
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I?ESULTS. 
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(1) Normal Constancy. 

(a) For ne&t cement briq.uettes. 

Series Per Series Per 8eries Per 
cent cent cent 

A 22.0 B 21.0 C 21.5 

al0 26.0 b10 24.0 cl0 25.0 

a20 23.0 b20 22.5 e20 23.5 

a30 22.5 b30 22.0 c30 22.5 

a40 21.5 b40 21.0 040 21.5 

(b) For mortar briquettes. 

Series Per Series Per Series Per 
cent cent cent 

A 10.2 B 10.0 6 10.1 

al0 10.8 bl0 10.5 c10 10.7 

a20 10.3 b20 10.25 c20 10.4 

a30 10.25 b30 10.2 e30 10.25 

a40 10.1 b40 9':'; '.9 c40 10.1 
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( 2) Time of Set. 

Series Inl t lal Set. Final Set. 

A 2hr & 50 mi. 5hr & 20 mi. 

aID OOhr & 20 mi. 5hr & 10 mi. 

a20 Ihr ~ 35 Mi. 5hr & 30 mi. 

a30 4hr & 40 mi. Shr & 30 mi. 

a40 5hr & OOmi. 6hr & 25 mi. 

B 4hr & 55 Mi. 9hr & 00 Mi. 

blO 3hr & 15 l~li· 6hr &; 20 mi. 

b20 2hr & 15 mi. 5hr & 50 mi. 

b30 6hr & 45Mi. 9hr & 35 mi. 

b40 7hr & 35 mi. lOhr & 15 mi. 

C 3hr & 50 mi. 5hr & 55mi. 

clO 3hr & 45 mi. 6hr & OOmi. 

c26 4hr &; 35 mi. Bhr & 10 mi. 

c30 5hr & 00 mi. 7hr & 25 mi. 

c40 4hr & 55mi. 7hr & 25 mi. 
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(3) Constancy of Volume. 

The constancy OI volume was o.k. throughout. 

Each pat either steamed, kept under water or kept 

in the open air did not disintigrate. The steam 

balls also showed no tendencies of disintigrating. 

(4) Tension Tests. 

(a) Neat Briquettes. 

Avg. stress per sq. in. at end of 

Series 

A 

24 hrs. 7 Days 28 Days 56 Days 

317 779 855 758 

84 Days. 

789 

ala 

a20 

a30 

a40 

B 

b10 

b20 

b30 

b40 

C 

010 

020 

030 

040 

322 537 682 666 

2~3 752 695 738 

278 657 771 816 

310 662 754 748 

306 

366 

332 

259 

191 

393 

301 

306 

178 

200 

815 

666 

733 

651 

547 

686 

630 

5g0 

691 

511 
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699 

860 

763 

655 

779 

768 

622 

607 

637 

801 

792 

753 

774 

777 

758 

700 

614 

711 

706 

711 

773 

762 

771 

883 

708 

792 

702 

711 

745 

681 

703 

607 

644 



(b) Mortar Briquettes. 

Avg. stress per sq. in. at end of 

Series. 7 Days 28 Days 56Days 84 Days. 

A 186 289 325 346 

alO 338 427 461 508 

a20 272 405 459 417 

a30 225 358 394 440 

a40 202 341 360 373 

B 197 339 369 384 

bl0 297 425 445 461 

b2D 277 418 423 448 

b3D 249 334 396 414 

b4D 195 321 343 372 

C 232 374 383 471 

cl0 274 322 383 461 

c20 266 422 418 462 

030 258 362 408 414 

c40 195 365 359 407 
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(5) Compression Tests. 

Avg. stress per sq. in. at end of 

l~eat Briquettes Mortar Briquettes. 
Series 

28 days 84 days 28 days 84 days. 

A 6180 7840 3700 

alO 6120 8000 3370 

a20 7400 7670 3150 

a30 6325 6400 2100 

a40 5650 1830 

B 6360 8250 3400 

blO 6225 10030 2850 

b20 6375 6970 3uOO 

b30 6340 6160 2210 

b40 6280 1925 

C 5580 7330 3900 

cl0 5880 7600 2910 

c20 8100 5900 2660 

030 5640 7060 1580 

040 5450 1583 
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(8) Sieve Analysis. 

A sieve analysis was only made on the 

standard portland oements and the blend. The 

amount used was 1000 grams in each case. 

Retained Blend A B C 
on sieve. 

No. 35 o .605'b o .055a o .OO)'b o .155~ 

No. 48 1. 20'i~ o .O5~:~ 0.011& 0. 205~ 

No. 65 3.30c;h I o .OO7~ o. 75~'o 0.50% 

No. 100 11.255;) 2. 905~ 4.48% 2.095b 

Ho. 150 39.507'0 ,9.40% 11.96% 9 .84)~ 

No. 200 26.20)0 9. 005'~ 6.90% 8.42% 

passing 
78 •. OO7~ 75.90% No. 200 17.85)0 78 .80~0 

Total 99. 90~b 100.007b 1 100 .O~o lOO.OO~b 
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TIISCUSSION OF RESULTS 

AND 

CONCLUSIOnS. 
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DIS(;USSIUlJ UF HE:-)ULTS: 

From the time value curves of the neat ~ension 

briquettes it will be noticed that, at the end of 

84 days, none of the blended cement briquettes were 

as strong as those made :from the standard port

land cements; but on the contrary in the mortar 

briquettes the blended cements are in general 

stronger. This is especially noticeable in the 

mortar briquettes of blended cements made from 

the Atlas and Lehigh portland cements; but in 

those made from the H.ed Ring portland cement only 

the cl0 increase while the remaihder decreased. 

In all the compression tests there was a de-

crease in strength in all blended cement cylinders 

either neat or mortar. 

iJ..·his is indeed unfavorable, for, mf the 

same results were found in tests on concrete 

cylinders, it would be unwise to use blended 

cements, because a slight increase in tensil 

strength would be of no benefit and a decrease 

in compressive strength would weaken the one 

good quality of concrete. 

CONU.LUBIONS: 

There were no disintigrating tendencies 

and the time of set although it shortened in a 

-22-



Iew cases lengthened in the majority of the series 

thereby producing the two of the desired results. 

The tensil strength decreased in the neat bri

quettes and increased in the majority of the tests 

in mortar briquettes. The compressive strength 

decreased in all tests. 

-23-



A P PEn D I X. 

(. Tabulated Results & Curves.) 
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MATERIALS TESTING LABORATORY 

MISSOURI SCHOOL OF MINES 

RUNNING LOG 
Compression Tests. Exp't No .................... 

(neat Bri quett s • ) Time 4 Weeks. 

Weight Ht. iDia. Load at Ultimate Avg. ult.1 I:.vg. u: 

Series. in grms, in. in. 1st crack Load Load stress. 

A 221 1.95t 2.00 1650U 17210 
I 

221 1.98: 2.00 17470 22640 
.231 2.00,2.00 12700 18400 19417 ,6180 

I 
alO 232 2.02i 2.06 11100 21940 

232 2.081 2.07 10000 21600 
I 

225 2.00\ 2.03 9100 14200 19247 j 6120 

I 
I i 
I 

8.20 238 2.0~ 2.11 17500 21890 
237 2.0 2.-07 14500 21710 

I 

236 2.021 2.03 23000 26060 23220 7400 
! 

I 
I 

8.30 228 1.98j 2.00 14000 20690 

230 I 2.00 2.00. 12600 19430 

218 ·2.00 1.98 14000 19630 19883 6325 .. 

I 
a40 220 . 2.0211.97 omit omit 

1 
220 2.001 1.97 12940 14630 

229 2.0q 2.02 20920 20920 17775 5650 

Date .............................................................................. : .. . o b8~:~:r8 { .••..••••••••••••....•.••••••••••..••••••••.••••• , ••••.••••.••.••••••••• : .... ~.... ..... :~.~ .. =:~ .. :~.: .. , .. ::= 



MATERIALS TESTING LABORATORY 

MISSOURI SCHOOL OF MINES 

RUNNING LOG Compression Tests Exp't No ................ 

(Neat Briqu~tts. ) Time 4 Weeks. 

Weight lit. Dis. Load at Ultimate P.vg. ult. Avg. 
Ult. 

Series. in grIlJ.$. i.J::1.~ in. Istcr~ck Load Load ; stress· , 
B 231.5 2.00,2.00 14830 16550 I 

231.5 2.0012.00 17820 21500 
232.0 2.00;2.00 13090 21930 19993 6360 

! 

I 
bl0 208 1.9Et 1.99 12860 19000 

I 2:t.l 1.9f 1.97 7000 19650 

213 1.96 2.00 17500 20070 19573 !6225 

I 
I 

b20 215 .2.01 1.97 13850 19680 I 
214 2.02 1.96 14570 18420 I 
216 2.03 1.96. 20380 22100 .20067 6375 

b30 225 
l 

2.0012.00 16800 21310 

227 . 2.00\2.00 13700 19400 

225 2.001 2.00 18700 19220 19977 6340 

I 
i 
I 

b40 219 2 .O~ 1.99, 21050 22000 

229 2.0~ 2.02 17640 17640 

227 2.0~.2.02 19530 19530 19723 6280 

I 

Date ................................................... · ... ·· .......... ······ ....... .. 
Obse4r7vers { ••• ~-,----......---------------~--~----~:-----:---:----:----. - -FormuO-J-16-JOOO.P. P. & S. Co. 



MATERIALS TESTING LABORATORY 

MISSOUllI SCHOOL O:F MINES 

RUNNING LOG 
Compression Tests. Exp't No ....... 

(neat Briquetts.) Time: 4 Weeks. 
, ! 

Vleight lit. I Dia. Load at Ultimate Avg. ult.: Avg. u: 
; 

Series. in grms. in.. I in. 1st crack Load Load ; stress 
j 

i 

C 225 1.961 2.00 11100 14270 
238 2.0011.98 20740 20740 

226 1.96j2.02 15670 17670 17560 5580 
I 

c10 235 2.0512.05 15000 18150 

236 2.03,2.05 12400 15370 

237 2.07'2.05 13000 21970 18497 \5880 

j I I ., 
f 

c20 218 
I 

2.001 1 .97 29280 I 232 2.0012.02 16000 23570 
1 

229 2.001 2 •00 23460 23460 25437 8100 
1 

I 
I 

c30 227 2.0012.00. 13500 18260 
221 2.0111.98- 14020 16500 

226 2.0~ 2.00 17620 18400 ' 17720 5640 

I 
! 
I 

040 232 2.0~ 2.02 15060 15060 
! 

16900 17330 231 2·°1 2.01 

221# 2.0~ 1.99 17300 18990 17130 5450 

# broken on end. 

obser:'4d ••••.•••••••.••••.•••••••••.•••.••.••..••••••••••••.••••••••••••••.••••••.•.. ~~ ......... : ........ ~.: .. ~.: .... : .......... . Date .............................................................................. .. 

F'0l'In UO-l-16.1000 .. P. P. & s. Co. 



MATERIALS TESTING LABORATORY 

MISSOURI SCHOOL OF MINES 

RUNNING LOG 
Compression Tests. Exp't No •....... -." ................. 

(Mortar Br~quetts.) Time: 4 Weeks. 

Weight lit. ~Dia. Load at Ultimate Avg. ult., Avg. 

i nIt. 

Series. in grms. • j. 
1st crack Load Load J.n. ! In. stress. 

A 258 2.051 2.06 13060 13060 
239 2.031 2.00 10560 10560 

244 
I 

2.021 1.99 11240 11240 11620 : 3700 
I 

. 
I 
1 
J 
i 
\ 

a10 240 2.oel 2.00 
I 

9450 9450 

256 I 
2.10, 2.02 10960 10960 

254 2.091 2.02. 11400 11400 10603 i ,z,370 
i 

I 
I , 
; , 

a20 246 2.0~ 2.00 11000 12010 

242 2.04t 1.97 9000 9000 
! 

1

3150 243 2.0~ 1.98 8690' 8690 9900 
! 

! 
t i 
I I 
i 

I a30 236 2.09! 1.98 7710 7710 

254 
i 

2.091 2.03 5520 5520 

243 2.101; 2.00 6550 6550 .6593 ! 2100 
j 

! 

a40 240 2.oel 1.99 5090 5090 

236 2.'0611.97 4760 4760 
l 

252 2.12 2.02. 7420 7420 5760 
1

1830 

I 
i 
I 

Date ...................................... · ...... ·····.............................. Obs:rZge:s{ ••••••••••••.•••••••.•..••••••••.•••• ~........................................._: ___ ~ __________ _ 
Form UO-~-16-~OOO.F.P. &S.CO. 



MATERIALS TESTING LABORATORY 

RUNNING LOG 

Series. 

B 

blO 

b20 

b30 

b40 

MISSOURI SCHOOL OF MINES 

Compression Tests. 

(Mortar Bfiquetts.) 

Weight 

in grms. 

252 
256 

257 

235 

233 

247 

252 

252 

237 

241 

251 

254 

251 
237 

248 

lit. Dia. 

. in. in •. 

2.06 2.02 
2.10 2.02, 

2.08 2.03 

2.05 2.00 

2.04 1.99; 

,2.05 2.04, 

2.10 2.01 

,2.07 2. U3 
2.07 1.97, 

.2.10 1.98 

2.10 2.00· 

. 2.12 2.02· 

Load at 

1st crack 

10240 
10830 

11970 

7000 

9020 

9400 

9650 

8900 

8000 

7230 

7220 
6560 

2.0 2.02 6100 
2.0 2.00 5520 

2.0 2.02 6550 

Exp't No ................. . 

Time: 4 W'eeks. . 
I 

Ultimate Avg. ult.; Avg. 

Loa4 
10240 
10830 

11970 

8500 

9020 
9400 

.. 9650 

8900 

8000 

7230 

7220 

6560 

6100 
5620 

6550 

Load. 

10680 

,8973 

·9517 

,7013 

6057 

t 
I 

I ult. 
! Istress t. 
I 
I 

I 

I 
!~400 
I 

2850 

3000 

210 

1925 

Date ......................................................... , ...................... .. Obse~Q.:'{ •••••••• _._ •• _ •••• __ •••••••• _ ••••••••••••••• -•••••••••••••••••••• ___ -_.-_-_~ _______ ~~ _____ -____________ :_ 
F01'm nO-l-16- JOOO-P.P. & S. Co. 



MATERIALS TESTING LABORATORY 

RUNNING LOG 

Series. 

C 

cl0 

c20 

030 

040 

MISSOUlU SCHOOL OF MINES 

Compression Tests. 

(Mortar 

Weight 

in 

258 

260 
254 

251 

239 

251 

249 
241 

236 

grms. 

254 

237 

254 

247 
250 

E34 

Briquetts. ) 

Ht. Die. Load at 

in. Itt. 1st crack 
i 

2.19 2.02 12990 

2.10! 2.04 12540 
2.09 

i 
2.01 11200 

I 
I 

! 
I , 

2.1d 2.02 8520 

2.0~ 1.98 10210 

2.ocl 1.98 7710 

2.0 2.03 
1.98 5740# 

2.03 5720 

2.02 4950 

1.99 6030 

2.00 3930 

2.02 3300 
2.03 5870 

1.9S 4820 

Exp't No •.......... ..... ....... -.......... 

Time: 4 Weeks. 

Ultimate Avg. u1t. Avg. 

Load. Load 

12990 

12540 
11200 12243 

8520 

10210 
7710 8813 

5740# 

,8380 8380 

4950 

6030 

3930 

3300 
5870 

:4820 

4970 

4997 

ult. 

Stress. 

3900 

2910 

2660 

1580 

i . 
1583 

! 
I 

# poorly imbeded in plaster. 
Date.......... ..................................................................... obser~E~~{ .................................................................................................................... : .................. .. 

_ .......... ,. ............ _ ................. _ .............. ~ .............................. ~ .......................... _ ..................... 4 ..................... '"' ... _ .................. ,. ........ _ ......... ~ ...... _ .... _ .. .. 

Form HO-l-16-l000-F. P. & s. Co. 



MATERIALS TESTING LABORATORY 

RUNNING LOG 

Series. 

A 

alO 

a20 

a30 

a40 

MISSOUHI SCHOOL OF MINES 

Compression ~ests. Exp't No ........................ . 

(.Ueat ljri :.J.uet ts. ) Time 12 Weeks. 

r.'eight Ht •. Dia. Load at Ultimate Avg. ult.: Avg. 
ult. 

in grms. 

228 
238 
237 

234 
235 

219 

236 

236 
238 

220 
219 

234 

in. , in. 1st crack Load. 

2.00; 1.98 17200 
2.oli 2.00 17250 
2.04 1.98 27240 

2.04; 2.02 8900 
2.05; 2.04 21650 

2.00: 2.00 9110 

2.06\ 2.03 15400 

2.051 2.03 11300 
2.06: 2.04 12100 

2.00i 1.97 9160 
2.00: 1.98 10770 

2.02, 2.00 8430 

L 

19820 
22150 
27240 

19950 
28070 

27330 

20000 

22440 
29820 

20240 
21150 

20490 

Load. . stress 

23070 7840 

25117 r 8000 

24086 7670 

20620 6400 

L 

Date ................................... ···.···.······· .............................. . 
\ ........................................................................................................................................ . 

Observers"} 
-52- t ................................. _ ................................................................................ ----.. ---... -.. -... , 

Form UO-l-16-l000-F.P. & S. Co. 



MATERIALS TESTING LABORATORY 

MISSOUUI SCHOOL OF MINES 

RUNNING 1 .. 0G 
Compression Tests. 

Exp't No ..................................... 

(Neat Briquetts) Time 12 Weeks • 

\'/eight Ht. i .Dia .Load at Ultimate Avg. ult. . Avg. 

, ult. 
Series. in grms. in. in. 1st crack Load. Load stress. 

B 234 2.ooi 1.97 31620 31620 
237 2.0~ 1.98 20080 25800 

I 
'i 

236 2.0Oj 1.97 12100 20410 25943 8250 
i 

i 
I 

I 
bl0 215 1.9~ 1.98 17460 33880 

215 1.9~ 1.96 23870 30010 

215 20°1 1.98 20010 33500 32463 10030 

I 
I 

b20 230 200~ 2.02 7680 15350 

216 2.0 1.99 19030 25540 
217 2.0 1.98 15260 24830 21907 6970 

I 
I 

I , 
I , 
1 

b30 227 2.0212.00 16460 21980 

228 2.04!2.01 15970 22080 

229 
i 

2.0412.02 12100 14420 19393 6160 
I 

i 
I 

b40 

Date .. ~ ............................................................................. . { ............................................................................................................................... ; ........ . Observers 
-53- ......................................................................................................... ----.--.----.---.. -........ -. 

Form. UO-~-16-~OOO.F. P. & S. Co. 



MATERIALS TESTING LABORATORY 

RUNNING LOG 

Series. 

C 

cl0 

020 

. 030 

040 

Dat~ .... --- .. 

Form UO-~-16- JOOO-F. P. & s. Co. 

MISSOURI SCHOOL OF MINES 

Compression ~ests. Exp't No ........... . 

(lJeat Briquetts.) Time 12 Weeks. 

Weight lit. :])ia. Load at Ultimate iiVg. ult. 'Avg. ul' 

in grms. in. ~ in. 1st crack Load Load 
stress 

227 

224 

229 

238 

239 

239 

222 

221 

219 

219 

218 
237 

2.00 1.98 
I 

1.98 1.96 

2.00 1.96 

2.06 2.04 

2.04 2.04 

12810 

13110 
17870 

16710 

6470 

2.04 2.02 10640 

2.01.1.98 14360 
2.00:2.00 9300 

1.99 1.99 14850 

2.01:1.96 

2.01;1.97 
2.09; 2.02 

I 

18110 

13550 
24710 

20910 

19541J 

28610 

26120 

20250 

25410 

25340 

1{)060 

17140 

18110 

23770 
24710 

23020 I 7330 

23927 , 7600 

18513 5900 

22196 .7050 

Ob8er:54~{ ................................................................................-~ ... _=. __ =_~ __ :~ __ : __ ._ 



MATERIALS TESTING LABORATORY 

MISSOURI SCHOOL OF MINES 

RUNNING LOG Exp't No •................... 

Date ...................................................................... , ........ . 
o .. s~ { ••••.•.•...•.•...••...••••.••••••.•••.•••••.•...••••••••••••••••••••••.... ~~ •. : ......... ~ •.. ~~ •.• ~~=: ..... = .. = 

Form UO-l-16-JQOO-F.P. &S.CO. 



MATERIALS TESTING LABORATORY 

MISSOURI SCHOOL OF MINES 

RUNNING LOG Exp't No ..... 

Date ................................ ·.················ ................ -- ... -.-.- ..... . { ................................................................. -.................. _ ....... _ ..... __ .. _ .................... . Observers ............ . 
-66- ............. ~.~ .... -- ... -.. -.. -...... -.............................................. _ ................................................ _ ....... __ ................................... .. 

Form UO-J-16.JOOO-P. P. & S. Co. 



RUNNING LOG 

MATERIALS TESTING LABORATORY 

MISSOURI SCHOOL OF MINES 

Compression Tests. 
Exp't No ....... . 

Date.--.--_ .................................. __ .... __ ... __ 0-.- .. -.----- ..•... -.. . ObSClr:57~ { •••.•.•.••••.••••••••••••••.•••••••..••••••.•••••••••••• : •• '..............~ ........ :.~ ... : .... : .... : ... . 
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