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Introduction : 

This p ro jeo t  consisted of  (a) the  pneparation of rook 

apeoirnens f o r  labora tory  t e e t s  t o  determine i ts s u i t a b i l i t y  f o r  

bui ld ing atone, and (b) the performanoe of the  labora tory  t ee ta .  

The procedure given i n  the  3.S. Bureau of Standards Technical Paper 

0 123 was followed wherever p rmt io sb l e .  

ROCK PREPBBBTIOEI. 

Types of Work Done: 

A. S a ~ i s g  t h e  Specimens. Three bloaka of  quarq stone ahoaen 

i n  such a manner ae t o  be represen ta t ive  of the  quarry face were 

provided by the operators.  These blocks had been roughly dressed by 

hammer and c h i s e l  a t  the  quarry, and each w a s  approximately 12"x , nl~n-.L' 
*- L4L2" x 10" i n  s i ae  when received at  the  laboratory.  The blocks were 

G>JJdeaienated 80.8 - 1, 2, and 3, and t h l a  c l a s e i f i c a t i o n  mas c a r r i e d  

a&*ve~ t o  t h e  smaller speoimena. Uoking m o r e  speciti l lzed e~uipment ,  

the  bloaks were quartered with an ordinary ea rpen t e r r a  oross-eat 

hand saw a s  shown i n  Diagram 1, cuts  "aw and "bW. 9 3 0  elaba approx- 

imately 12" x 4" x 1" were secured from Blook E0.3, and one each 

f r o m  Blooka Bo.5 1 8na 2 by cu t  "ow. The average r a t e  o f  an t t i ng  

DIAGRAM I -+ ,sO 
L.-. ;/b 
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by this  method w a s  about 1" per hour, exclusive of  time spent  in  

f i l i n g  the  saw, shoring up the  stone on the  work bench, and o ther  

a o t i v i t i e s  ino iden ta l  t o  the task.  Thie cu t t ing  speed was a a i d  by 

employees of a l o c a l  monument works t o  be about the  same a s  t h a t  

of  s imi l a r  work done i n  t h e i r  shop. The ehop pr ice  f o r  such work is 

$1.50 per  hour. 

?henquarter-blooksn were next placed i n  a l a rge  power hack saw 

taking s tock  up t o  6" x 6". Eight  specimens 4"x4"xln i n  s i z e ,  and 

f i ve  specimens 2$= x 25" x 229" were roughed out on t h i s  machine 

f r o m  each quarry block. Thir ty t o  f o r t y  minute8 were required  t o  

make a 4" t o  5" cu t  by the 17" haoksaw blade running at  90 s t rokes  

per mlnnte. These cu t s  were maae a s  s h o w  i n  Magrsm 2 t o  ob ta in  

rook f soes  i n  t h e  th ree  planes of the  block. The rough specimens 

f r o m  Block Eo. 3 were t hea  plsoed iz e olvhe mitre box and trimmed 

t o  s i z e  with the  hand saw. The piece8 from Blocks Ro.8 1 and 2 

were trimmed t o  s i z e  on the  power saw and on a coarse emery wheel 

a t  a considerable saving of time. Trouble was experienced i n  both 

the  power and hand sawing from the f a c t  t h a t  the  stone shearedl o f f  

cons i s ten t ly  about Gn t o  1/8" from the bottom of  the  cut o r  kerf .  

This was not se r ious  i n  the case of the 4" x 4" x 1" specimens 

(blocks f o r  pol ishing)  because only one t m e  surface  was wanted. 

In the cppe o f  the cubes,however, th i s  breakage m 3 e r  the saw 

oaused a ooneiderable waste of stone and dupl ica t ion of e f f o r t  
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because it was neaessary t o  obta in  a l l  six faaea a s  nearly t rue  

a8 possible.  The d i f f i c u l t y  w a s  overcome by sawing i n  such a 

manner t h a t  the shearing produced a rough r i m  o r  l i p  a t  the bottom 

of the out ( Diagram 3 ), t h i s  l i p  subsequently being ground o f f  

f l u s h  on the  emery wheel. 

DIAGRAM 3 -- 

Information obtained from t h e  Engineering Department of the 

Universi ty of  Wisaonsin indicated  t h a t  oy l ind r ioa l  specimens would 

give 3 s t t e r  r e s u l t s  i n  the  oompressive s t r eng th  t e s t s ;  henoe t w o  

stone cy l inders  each 1' 7{aW i n  diameter by 2" high were preparea 

from each quarry block. Thess cyl inders  o r  cores  were d r i l l e d  out 

wi th  a tubular  b i t  threaded f o r  attachment t o  a d r i l l  press  chuck 

and s l o t t e d  so  t h a t  g l a a i a l  quartz  sand wet t o  a semi-fluid oon- 

d i t i o n  could be fed to the  c u t t i n g  edge o f  the b i t .  The rough 

oores thus  produced were then placed on the t a b l e  of a grinding 

l a t h e  and t h e i r  ends ground off  plane a t  r i g h t  angLeS t o  the axie 

of the cyl inders .  

OBSERBSICIONS 

1. Blocks X 0 . s  2 and 3 seemed quite  hard under the saw 

and cut  very slowly. 

2. Slock Yo. 1 seemed re la t ive ' ly  s o f t  under the saw and 

cut  f a i r : l y  rapidly .  

3. The use o f  coarse carborundum un8er the saw blade d i d  
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not appreciably speed cut t ing .  

4. Total time required t o  saw 24 speoimena 4" x 4" x lW, 

16 speoimena 2+" x 2 P  x 2+", and 4 specimens 12" x 4" x 1" wae 

about 180 hours. This includes a l l  a c t i v i t i e s  inc iden ta l  t o  the 

sawing. 

B. Grinding: 

A l l  the speoimens with the exception of the  12" x 4" x 1" 

s l a b s  were ground t o  smoothness on s t e e l  l a p  wheels. S ix  of the  

@* oubes were prepare4 f o r  compression s t rength  t e s t s ;  t h r e e  

cubes were prepared f o r  absorption and apparent speo i f io  g r av i ty  

t ea t s .  Twenty-three of the  4" x 4" x 1" &&a blocks were ground 

i n  preparat ion f o r  polishing. Grinding technique f o r  eaoh t ~ p e  o f  

speciman is describe& beiow. 

1. Compression cubes: Each face of the cube w a s  ground with 

coarse,  med ia ,  and f i n e  g r i t s  on the l ap  wheel, then rubbed by 

hand i n  B: 303 powder on a g l a s s  p la te ,  and f i n a l l y  g i ~ a n  a semi- 

po l i sh  by buffing on a smooth s t e e l  l a p  wheel lubr ica ted  wi th  

water. The two opposite faces  which ware most near ly  p a r a l l e l  as 

determined by t e s t i n g  w i t h  outside c a l i p e r s  were then ground t o  

a plane surface by t e s t i n g  on a g l a s s  p l a t e  u n t i l  a l l  edges r e s t e d  

in oontaot. The s e l e c t e a  faces  were marked ao t h a t  they could be 

used a s  bearing faces i n  the compression t e s t s .  

2. Cubes f o r  Absorption and Apparent Speci f ic  Cravitg Tes ts :  

These cubes were prepared i n  exact ly the  same manner as were the  

compression specimens except t h a t  t h e i r  edges were s l ight ly.  ~ o u n d -  

ed t o  prevent losses  from chipping o r  crumbling during the  t e s t s .  

3. SpeCimenS f o r  ~ ~ o l i ~ h i ~ ~ :  The 4" X 4 X 1 blocks were 
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ground wi th  ooarse, medium, and f i n e  tits on t h e  l ap  wheel. It 

w a s  necessary t o  scrub the  blocks with a stiff hand brush a f t e r  

eaoh operat ion t o  remove a s  much of the g r i t  f r o m  the  pores a s  

was possible.  Even with t h i s  treatment there  was s l i g h t  disaolor-  

a t i o n  of  the stone by embedded g r i t .  The edges of  t h e  blooks were 

rounded i n  prepara t ion f o r  l a t e r  buff ing on a linen-covered wheel. 

The specimens were then  rubbed by hand i n  b1303 powder on a g l a s s  

p la te .  

4. Polishing: A Ro. 1, a KO. 2. and a Bo. 3 block were polish-  
i n  rouge 

ed by buffing/on a s t e e l  l a p  wheel covered with ooarse, unbleach- 

ed l inen.  A good g loss  w a s  produeed by t h e  process, but embedded 

rouge discoloreb. the  s tane  badly, !!%;a use of  rouge as a po l i sher  

wrjs the re fore  discontinued. The surfaoe of a Xo. 1 block was t r e a t -  

ed wi th  m c o  cement a s  a f i l l e r  i n  an attempt t o  prevent t h e  rouge 

from en te r ing  the  pores of the  stone, but without moess. 

I n s b i l i t y  t o  obta in  a su i t ab l e  oommercial po l i sher  from l o c a l  

sources neoess i ta ted  the  use of questionable subs t i tu tes .  Whiting 

( I sp iga ted  and washed chalk) used on a linen-oovered wheel and on 

a wheel t o  whieh a piece of wool-pile carpet  had been shellacked 

did  not  produce a polish.  A mixture of whiting, alum, and very f i n e  

emery powder produced a s o f t  g loss  without disooloring the  atone. 

The po l i sh  w a s  considerably i n t ens i f i ed  by the use of a good qual- 

i ty  fu rn i t u r e  w a x  i n  pas te  form. It was found t h a t  a pseudo-pol- 

i s h  could be obtained by i~ax ing  the  very smoothly ground specimens. 

The l ap  wheels upon which the fore-going mate r ia l s  were used 

in Polishing have a speed of about 1100 B.P.M. This speed is too 
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high f o r  best  r e s u l t s  with t h e  l a t t e r  type of polisher .  I n  order  

t o  keep the  pol isher  from being hurled from the  p l a t e  by c e n t r i -  

fugal  foroe,  i t  was necessary t o  reduoe its water oontent t o  an  

amount which was i n sn f f i c i en t  t o  prevent a s l i g h t  scorohing of  

the pas te  by f r i o t i on .  This oaused a s l i g h t  yel lowish discolor-  

a t i o n  o f  the  polished mrface .  

The use of putty-powder(0xide of  t i n )  and f e l t  buffere run 

at slow t o  moderate speed6 f o r  considerable periods of time, as 

i n  merble polishing,  w i l l  undoubtedly proauoe a good po l i sh  on 

this stone. 

Obaervationa 

1. The eemi-,polished and polished surfaces  o f  the  atone 

show t h a t  i t  is very porous and t h a t  mny small  c a v i t i e s  a r e  pre- 

sent. Xost o f  the aav i t i e a  are under 5" i n  si!mp but a few ogen- 

ings up t o  1" were noted. These oav l t i e s  a r e  of t w o  types; one, 

the  molds ana cas te  of  small, segmented c r i n o i d  stems; and two, 

small geodes &rich probably or ig inated  from f o s s i l  molds. !the 

c a v i t i e s  are  most numerous i n  Block no. 2: feirly numerous 3n 

Block Mo, 3; and r e l a t i v e l y  infrequent  i n  Block Ro.1. 

2. A11 three  types of the  stone a r e  oompoaed of t i n y  

dolomite c r y s t a l s  oemented by c a l c i t e ,  dolomite, and poss ib ly  

some limumite. The pr ino ipa l  cement seems t o  be c a l c i t e  as shown 

by the f a c t  t h a t  the ma te r i a l  binding the  c r y s t a l s  ef fervescee  

f r ee ly  i n  cold, d i l u t e  hydroohloria ac id  while the  c r y s t a l s  them- 

selves a r e  at tacked lesa  read i ly .  Incomplete f i l l i n g  of the i n t e r -  

s t i c e s  between the c r y s t a l s  produces the  numerous pores and a n p  

of the small openines of macroscopic s i z e ,  The c r y s t a l s  i n  ~ l o ~ g  
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no. 1 a r e  smaller than those i n  Slocks Xo.8 2 and 3, and the pore8 

seem t o  be more numerous and more uniform'& d i s t r i b u t e d ;  neverthe- 

l e s s  t h i s  type of stone is much s o f t e r  than the  o ther  two types. 

3. Block No. 1 l a  a l i g h t  buff i n  color ,  the  atone having 

a d u l l  and l i f e l e s s  appearance t o  the  eym. Embedded g r i t  from the  

grinding operat ions produoea a d i r t y ,  smudged appearanae whiah is 

unpleasant. Block No. 2 Is a mottled grayieh-white t o  l i g h t  eream 

i n  color .  The mottled e f f e o t  i e  dlue t o  the presense of dense, l i g h t  

oolored a reas  ooaurring between the  small e a v i t i e s  i n  the  stone. 

Tha j uxhpos i t i on  of  theae f ea tu re s  oreatee  an  impression of high 

l i g h t s  and shadows of s o f t  i n t e n s i t y  which give t h e  etone l i f e  

and a d i s t i n c t l y  pleasing appearanoe. The s l i g h t  amounts o f  em- 

bedded g r i t  from the grinding opera t ions  tend t o  heighten the  

mott l ing,  and the  d i sco lora t ion  is therefore  not  in jur ious .  Block 

No. 3 is a mottled l i g h t  oream t o  buff in color ,  but  the  mott l ing 

i s  not as intense and conapiouons a s  i n  Blook no. 2, and the *be 

v i s u a l  impression o f  the former is therefore s l i g h t l y  l e s s  pleas-  

ing. 

4. Total  time spent i n  grinding and i n  po l i sh ing  the  e n t i r e  

grou2 of speciinens waa about 120  hours. This includes time spent 

i n  consul t ing  l i b r a r y  references ,  preparing equipment, and obtain- 

ing mater ia ls .  

LABORATOIiY TESTS. - 
Under t h i s  heading a r e  desoribed the  l abora to ry  t e s t s  f o r  
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determining the  apparent speo i f io  g r a v i t i e s ,  the t rue  speo i f io  

g r av i t i e s ,  the poros i t i e s ,  the  absorpt ion values,  the  aomprea- 

i ve  atrengtha,  the  t ransverse strengEhs, and the  weights per 

oubio foo t  of the  three  typea of  rbck. These physioal ohar- 

a c t e r i s t i o s  are  of v i t a l  importance from the standpoint of the  

s u i t a b i l i t y  of a atone f o r  bui ld ing pdrpoaes because they a r e  

an index t o  the  a b i l i t y  of the atone t o  bear  oe r t a in  s t r e s s e s  

and t o  r e a i s t  the  aa t i on  of a number of dest ruct ive  agents t o  

whioh bui ld ing stone is eubjeoted i n  a c t u a l  use. m t a i l a  and pur- 

poses of the  various t e s t s  a r e  given under separa te  headings be- 

low. 

Apparent Specif io Gravi t r  The apparent speo i f io  g rav i ty  of 

a stone i s  the  speo i f io  g rav i ty  r ega rd l e s s  of the  pore apaoes 

and a i r  oontained there in .  "It i s  the  weight i n  gram8 of a aubio 
'1 

centimeter  of the dry stonen. This value is u s e f u l  f o r  (a) deter-  

a 
mining the  weight per oubio foo t  of the stone, ib)  t o  oalau$te 

the a c t u a l  pore spaoe, (o )  t o  reduce t h e  water absorption o f  s 

stone determined by weight t o  the  volume r a t i o .  The apparent spe- 

c i f i c  g rav i tx  values  of these speoimens were determined on t h e  

cubes used f o r  the absorpt ion t e a t ,  t h i s  prooedure requ i r ing  only 

t h e  a a l i t i o n a l  operat ion of welghing the sa tu ra ted  cube suspended 

i n  water. An e r r o r  is  i n t r o h c s d  i f  t h e  wire of t h e  suspanding 

basket i s  not immersed t o  the  sane po in t  when weighing the basket 

empty and with the  stone. !!he e r r o r  i s  eliminated by removing a 

volume of water from t h ?  beaker approximatev equal t o  the volume 

of the cube during the  operat ion of  weighing the immerse& spec- 
------- --.-- -- '. 

K. ---- -L .T+--d*rls 7r,b l?grr /Z 3 .Fee 5rc.+/dn r n G l ) p p ~ r c n +  I sc th i  Gr-v,? * P 
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imenb. The value8 a r e  computed f r o m  the formula: 6 equals  W2 minus W3 

i n  which G i s  the  apparent speo i f io  gravi ty ;  W I  is  the weight of 

the dry cube; Wz is the  weight of  the cube a f t e r  soaking i n  water 

but d r ied  on the  surface w i t h  a towel; and 8 3  is t h e  weight of the  

soaked aube suspended i n  weter. The weight of the  dry stone i s  corn- 

puted by mult iplying the  apparent speo i f io  g rav i ty  by 62.5 

Absorption Tests  !!he absorption t e s t s  as c a r r i e d  out  in  t h i e  

inves t iga t ion  oonsisted of determinations of the amount of  water 

absorbed by a dry oube of the  atone. The absorpt ion value ehows the 

probable e f f e c t s  of  weathering on the stone. Abeorbed water aof tens  

a atone and o a r r i e s  i n t o  it atmospherio gases whioh m y  produoe 

dele ter ioua  solut ions.  Considered i n  oonneotion wi th  t h e  poros i ty  

of the  stone, t'ne absorpt ion ~ e l u e  is an index t o  tDe possible ef fec t t  

of f reezing , f o r  according t o  Hirshwald's theory,a atone whose 

absorpt ion value is more than nine-tenths of the  pore space-hha 

w i l l  be damaged by freezing. Thie is based on the f a e t  t h a t  

water expands by one-tenth of its volume a s  the  temperature is low- 

ered from 4degreea C t o  the f reezing point.  Thus i f  a stone is more 

than nine-tenths f i l l e d  with water, there  is  not  enough spaoe t o  

allow f o r  expansion and the stone w i l l  be mb jec t ed  t o  i n t e r n a l  st- 

ressea  of des t ruct ive  foroe. Buokley s t a t e s  t h a t  t h e  a i ze  of the  

pores i s  an jmportant fac to r  which m y  render the theory inva l id  i n  
1 

c e r t a i n  instances.  
The preparat ion of the cubes used i n  the absorpt ion t e a t s  haa 

already been described. P rooeh re  f o r  the t e s t  i s  as follows: the 
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cube8 a r e  dr ied  I n  an  e l e a t r i c  oven a t  110 degrees Centigrade fo r  

eo-led; 
48 hours; weighed t o  the  neareet  0.01 of a gram; then plaoed i n  a 

n 
shallow t r a y  containing about 1" of  water. S m a l l  amounts o f  water 

( d i s t i l l e d )  a re  added u n t i l  the  specimens a re  immersed. Af ter  48 

hours the  cubes a r e  taken out one a t  a time, ca r e fu l l y  d r ied  on the 

surface  w i t h  a c lo th ,  and immediately weigh?&. The increase i n  weight 

i s  t h e  amount of water absorbed. The absorpt ion value i a  computed 

from the r a t i o  o f  thPr volume of water absorbed t o  t h e  volume of the  

specimen, vie.  Sivide the weight of She absorbed water i n  grams by 

the volume of the oube i n  cubic centimeterd. !Phi8 value mul t ip l i ed  

by 100 give8 percentage ratio of  absorption. The volume of the  

t e s t  piece i s  obtained by subtrac t ing the  inmereed weight(apparent 

spec i f i o  g r av i ty  determination) from the  weight of  the soaked cube, 

aasuming t h a t  i s o  of  water equals  1 gram. A eeoond metho5 of  det-  

ermining the  absorpt ion value is by determining t h e  r a t i o  of t h e  

weight of  water absorbed t o  the  weight of  t h e  dry atone. !Chis method 

disregards  t h e  f a c t o r  of spec i f i c  g rav i ty  and an u n f a i r  value may 

be obtained; i.e. a specimen of h igh apeoif ic  g r av i tg  may appear t o  

have absorbed l e s s  than one of low spec i f i c  g rav i ty ,  even though the  

oontrary be t rue .  The t rue  absorpt ion value may be obtained by ml- 

t i p l y i n g  the  value determined by the weight method by the  appar- 

en t  s p e a i f i c  g rav i ty  of the stone. B o t h  weight and volume v€%lueS 

of absorpt ion for  the speoimena under t e s t  a r e  given i n  the  t ab le ,  

Page * 

True Spec i f i c  Gravity True spec i f i a  gravi ty  i a  the s p e c i f i c  

g r av i ty  of the s o l i d  stone materia1,or the  weight i n  grams o f  a 

uubio aentimeter o f  t h e  atone having the  pores f i l l e d  w i t h  Solid 
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mater ia l  of the same oomposition. In t h i s  inveet igabion the  t r u e  

speoif io  g rav i ty  was obtained by reduoing the stone t o  a powder 

passing a 200 mesh screen and determining the  speo i f io  g rav i ty  of 

t h e  p a r t i a l e s  by means of a pyonometer or  speo i f io  g rav i ty  bo t t l e .  

A 50 oc. pyanometer adjus ted  a t  20 degrees C. was used, and the  

readings were taken a t  room temperature whioh approximated 20 de- 

r e e s  C. True speoif io  g r av i tg  was oompnted from the formula C 
B minus A , whers 

equals  3 p l u s  R minue A m i n u r  A i s  the  weight of  the  

pycnometer, B i s  the  weight of the  pyanometer and the  powdered min- 

e r a l ,  C is the  weight of t h e  g3yanometer and mineral p lus  d i s t i l l e d  

wate r l f l ask  f i l l e d ) ,  and D i s  t h e  weight o f  the  pyonometer f i l l e d  

with d i s t i l l e d  water. 

I n  order t o  obta in  scrourate deterrninatione by t h i s  method, 

g rea t  care  must be uaed i n  the prooedure. It fs absolute ly  neoea- 

saw t h a t  trapped a i r (  a i r  f i l m  on the mineral p a r t i e l e e  and a i r  

i n  the  i n t e r s t i c e s )  be exhausted from the b o t t l e  i n  obtaining weight 

C; otherwise an erroneous value w i l l  r e s u l t .  The text-book pro- 

oe3ure of suspending the  f l a s k  i n  bo i l i ng  water i e  not adequate t o >  

exhaust trapped a i r  i n  a sample of  powdered mineral under t e s t .  A n  

a s p i r a t o r  or  faucet  a i r  pump having a auct ion s u f f i c i e n t  t o  lower 
6 om. or a press  e of  

a colunri o f  meroury t o  apororimatev/one-taesth o f  an  atmosphere 

Was use3 i n  t h i s  inves t igat ion w i t h  exce l len t  r e s u l t s  i n  t h i e  

Conneotion. Frothing o f  the  sample under m o t i o n  wi th  a consequent 

loss o f  mineral  i a  a complioation of t h i s  method. This oan be over- 

come by ( a )  first exhausting the  a i r  i n  the d i s t i l l e d  water used , 
and (b )  bare ly  s a tu ra t i ng  the powder and applying suc t ion  and then 



T i t l e :  LBBORATORY TESTS OF THE SEDARBURG DOLDIiITE, 

@a&alu f i l l i n g  t h e  b o t t l e  between i n t e r v a l s  o f  mot ion.  The 

reduced pressure must be attal .ned gradually. 

S i x  t o  t en  determinati.ons f o r  ea,oh type of  the  stone under 

t e s t  were made. The ina iv idua l  samples var ied  between 10 and 20 

grams i n  weight. R e m i t s  of the t e s t s  a r e  tabula ted  on page . 
Porosi ty  - Percentage of the t o t a l  pore spaoe of  the s tone  

under t e a t  i s  ca lcu la ted  from the r e a n l t a  o f  the t r u e  and appar- 

en t  spec i f i c  g r av i ty  t e s t a .  The di f ference  between the  apparent 

speo i f i c  gravi ty  value(  weight i n  grams of the a c t n a l  s tone)  and 

the t r u e  specific3 g rav i ty (  weight i n  grma of a cubic centimeter  

o f  s o l i d  s tone)  is the amount o f  s o l i d  stone required t o  fill the 

pore8 o f  the a c t u a l  stone. Percentage of pore apaoe is  determined 
t n t in~S 8 

by the formula P I00 where O i s  the t rue  spe- 

o i f i c  g rav i ty  and a is the apparent s p e c i f i o  gravity.  Porosl ty 

value8 f o r  the stone under t e s t  a re  given i n  the t a b l e  on page 

. 
Transverse Strength Testa The t ransverse  streng3h of  each 

type o f  the  dolomite was obtained by breaking 4 bars on an Olson 

t e s t i n g  machine i n  the B a t e r i a l s  Laboratory of the College of 

Engineering. The bars  a r e  plaoed on ad jus tab le  knife-edges on the  

bed of the  nrechjne and the  load is appl ied  by means of  a t h i r d  

kn i fe  edge at  the center  of t h e  span. The breaking load i s  record- 

e l  and the  u n i t  of s t reng th  i s  computed f r o m  the  formula R equals  
3 W 1  

, where R equals  the  modulus of rupture i n  cross-breaking, 

1T equals  the breaking load, 1 equals t h e  l eng th  between the  sup- 

por t ing  edges,or sgan, b equals t h e  breadth  of the t e s t  piece,  and 

d equals  the depth of the t e s t  piece. 
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The modulus of rupture represents the meximum unit strength 

of the material when used as a beam. It is useful In determining 

the load to whiah the etone shoula be subaected when used in arches, 

sil.ls, and caps. B:Locks cut perpendicular to the bedding Show great- 

er transveree strength than do blocks cut parallel to the beddfng. 

The plane of the bedding was not known for the quarry bloake from 

which the test pieces used in this inveetigation were sawed; hence 

this factor mss no% known for the specimens tested. It ie believed 

that the wide variation in traneverse Btrengths obtained in on. or 

two of the epeolmena say be the reeult of thia faotor. The results 

of the teats are tabulated on page of this report. 

Compressive - Strsth Teats compreesive etrength of a 

stone is determined to find what load8 it will support in atruo- 

furea. IZnowfng the compressive or crushing strength of a stone, it 
or unfit such 

can be classified as fit/for certain types of construction/as piere, 

columna, arches, abutmenta, ~ R I I B H ,  wnlls,eto. A high oompreclsive 

strength has commonly been regarded as an evidence of great dur- 

ability, but such is not necessarily the case. Stonea of low aom- 

pressive strength may have other physical oharaoteristics Which 

render them more resistant to deoay and disintegration than stones 

of high compressive strength.*l?he compressive strength af a stone 

is nearly always sufficient for the requirements of ordinary etruc- 
1 

turea. 
The compressive strength values of the Cedarburg %lomite 

were determined by crushing cubes and oylinders of the etone on a 

Quoted from U . S . ~ B U  Pf Standards Tech. Paper no. 123, 
" P ~ ~ p e r l ~ i s  OF fler6Cc *,, 
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Biehle Broa., 2-screw, t e s t i n g  machine of 100,000 pounds oapaci ty 

i n  the  Mater ia ls  Laboratory of the College of Engineering. Com- 

pression speoimens cu t  perpendicular t o  the bedding usua l ly  show 

a higher crushing s t reng th  than do specimens cu t  i n  the  plane of 

or  "withw t h e  bedding. The t e s t  pieoes used i n  this  investigation 

were cut  i n  both these planes of the  quarry blocks, but s ince  the  

bedding was not  known f o r  the  rough atoak, it w a s  not  poss ib le  t o  

make this  d i s t i no t ion  i n  crushing the specimens. Thi8 f a o t o r  is 

probably responsible f o r  the marked v a ~ i a t i o z s  in  crushing s t ren-  

g th  obtained fo r  a s i n g l r  type of the  stone.Th6 r e s u l t s  of the  

compressive s t rength  t e s t s  a r e  tabulated on page o f  th i s  report .  

Compression epeoirnens which have been sa tu ra ted  w i t h  water 

usua l ly  show a marked l o s s  i n  crushing strength.  The th ree  oubes 

whioh ha& been used i n  the  absorpt ion t e s t s  were crushes while fa 

a s a tu ra t ed  oonait ion t o  determine the e f f e c t  of excessive moia- 

t u r e  upon the  stone. The r e s u l t s  of t h i s  t e s t  a r e  given on page . 
It should be pointed out t h a t  whjle t h i s  s i ng l e  determination m y  

be regarded aa indicat ive ,  i t  should not be taken a s  conclneive 

evidence because a s ingle  t e s t  is not sufficient t o  e s t a b l i s h  the  

t rue  value of the ef feot  of sa tu ra t ion  on t h e  s t reng th  of t b  

stone. 

CONCLUSIONS 

The various t e s t s  t o  which the  Cedarburg Dolomite was sub- 

jected i n  t h i s  inves t igat ion shows t h a t  t h e  s tone  h s a  PhgaiCal 

c h a r a c t e r i s t i c s  which jua t i fy  i t s  c l a s s i f i c a t i o n  a s  a bui ld ing and 

ornamental stone. The stone cen be polished, and the reF3~l tan t  
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probust is  pleasing. The type of atone represe2ted by 91ook No.2 

is the  moat sa t i a fao tory ,  t h a t  represented by Blook no. 3 s l i gh t -  

4 l e s s  so, and t h a t  represented by Blook 180. 1 i a  probably un- 

s a t i s f a o t o r y  from the standpoint of beauty and general appearance. 

A l l  three  types a r e  su i t ab l e  where hand-finished stone r a t h e r  than 

the  polished product is required. The uniform oolor i.e., lack  

of  s t a i n s  and o ther  d iaaolora t ions)  is a favorable charaoter is t io .  
Y The purely phfical  t e a t s  show t h a t  the  s tone i a  very por- 

ous and r e l a t i v e l y  s o f t ,  These cha raa t e r i s t i o s  probabLv obviate 
general  

i t s / u se  i n  ou t s ide  walls,  f o r  foundation work, o r  fo r  any type o f  

oonstruat ion which would cause i t  t o  be subjeoted t o  abrasion. It 

is believed that the  most sa t i a fao tory  r e s u l t s  would be obtained 

bg r e s t r i o t l n g  t h e  use of the atone t o  i n t e r i o r  const ruct ion mch 

as i n t e r s o r  t r i m ,  w a l l  panels,  oereinigs,at~. The t ab l e s  09 om-  

pre~ is ive  and t ransverse  s t reng ths  should be of  value to s r o h i t e o t s  

and deaignere i n  determining the  exact uses  f o r  which t h e  stone i E i  

suited. 
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