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TESTS OF IOWA BUILDING STONES.

The tests compiled in tables I to VI inclusive include those made
during the present investigation and also those which appear in
the earlier reports of the present Survey. In general the materials
were collected by a member of the Survey, but the majority of the
tests were made under the direction and supervision of Professor
A. Marston, Dean of the Engineering division of the Iowa State
College, Ames, Towa. Tables I and IT include the transverse tests
made upon much larger blocks than are ordinarily used for the
purpose. The dimensions and distances between supports are
given in the tables. The crushing tests recorded in table ITT were
made on cubes approximating two inches. The absorption tests of
the present investigation were carried througlh a much longer
period than is usually done although at the end of 700 hours the
specimens had not yet reached a constant weight. Tables V and
VI give the results of two investigations, neither of which was car-
ried far enough to be conclusive. The only conclusion which can
be drawn safely is that twenty freezings and thawings have no
appreciable effect, either in decreasing the strength or in increas-
ing the disintegration of the materials tested.

In several of the tables, tests of building stone from other states
which enter the Iowa mnarkets in competition with the Iowa prod-
ucts were included for comparison.



544 GEOLOGY OF IOWA QUARRY PRODUCTS.

TABLE 1.

TRANSVERSE TESTS* OF ORIGINAL SPECIMEN,

— :
a2 Distance | Lbs.
5= . ol Frac- Per
; Height | Width ij\r‘:rltll ture from Square
@' ENEh T Nearer Break- | 1Inch
= Support | Description of Fracture| Mg,
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1 +.78 G.08 24 9 Marked by crystals of

ealeite ..o ool
2 4.90 .02 <00 [Faivle regulav.. ..., ... 3490 6536
3 +. 82 340 8.7 Fairly regular..... ... 3330 0l
4 5.00 D92 s.62  Very regular ... . ... 5110 u38
) T8 R.00 25 8.0 Very regular ... 11180 )
G T B2 .50 4 Very regular . ........ 6480 151
7 .96 750 ;] 6.5 IFaivly regular......... 5150 397
8 72000 74T 3 7.A Fairly regulav......... G770 476
4 7.2 7.51 I.b Fairlv regulav. ... ..., A8KR0O 500
10 6.14 D s 6 Fairly regular....... .. 1210 109
11 7.22 6.07 6.3 Regular....... .. ..., G400 508
12 7oA 7.069 .75 VNeryregular....... ... 6730 157
13 G.86 .32 D 7.5 Fairly regular... ..., .. A130 103
14 6.71 7.0 N Fairly regulav....... .. SU10 475
15 65.50 i B ] Fairly regular..... ... 860 H4
16 6.50 7. A 7.75  Iairlv regnlar... ... .. S000 6453
17 6.48 7.8 8.5 Vervregular ... .. 9110 802
I8 6.40 7.03 5 8.5 Fairly reguav....oo . 70 05
19 6. 40 817 | 3,70 Fairly regular.... ... .. 10480 8ol
20 .06 6. 86 5 s.25 | Vervregular ... ... .. 8840 052
21 6.15 .48 A .75 Fairly regulav......... 8210 909
22 7.09 .90 ) 9.5 Fairly regular......... 9090 1L
23 .08 6,94 5 N.75 Very regular ... ... .. 8850 936
24 7.13 T:30 5 8.5 Fairly regnlar. ..o LOY40 800
25 6.00 G.00 24 7T Fairly regular......... 9590 IR
26 5.98 5.98 | 24 9 Fairly regular......... 1135
27 5,48 D98 24 8.5 Yairly regular......... 1093
28 5.92 5.90 24 8,75  Faivly regular....... 337
29 5.92 5.96 0 24 8,25  PFairly regular......... 3506
30 5.96 5.91 24 8.5 Fairly regulav......... 5080 658
31 6.20 6.20 | 24 8 [Faivly regular... ... ... 8180 931
32 592 5.97 | A 8.5 Tairly regular......... 6100 791

#18 inch supports,

Numbers 1-5are dolomites (rom the Wilkes Williamis quarry about six miles south of
Postville, Iowa.

Numbers 6-14 are from Senator J. A. Green’s quarry, Stone City, lowa,

Numbers 15-19 are from the quarry of Dearborn & Sons, Stone City, Iowa.

Numbers 20-24 were furnished by the LeClaire Stone (Company, Davenport, lowa.

Numbers 25 and 26 represent blue Bedford oolite and 27 and 31 bufi Bediord stone.
Numbers 28-30 represent Lake Superior in red sandslone.

Number 32 is Cleveland sandstone,

The same numbers are used in tables Il and VI.



TRANSVERSE TESTS.

TABLE II.

TRANSVERSE TESTS* OF LONGIER PIECE OF SPECIMEN AFTER FIRST

1T Ut 0L -

Number of specimen

Height | Width

Inches ‘

NN I S T o

Inches

7S 6G.12 |
S8 6.22
S2 2,88
00 5.92
H 7.03
25 .41
10 7.22
26 7.32
16 7.80
10 7.9
60) 6,81
| 7.8
30 6,53
08 743
o 83.18
M 7.42
8| 7.08
H2 7.19
2 8,04
7.06

L. .04
(1 6. 00
5.4 5,47
5.98 5,98
AL 00 N .86
5.9 5.95
5,04 588
.20 6.20
5.93 5.08

T

inch supports.

Length

Inches

jof Span

10

10
[0
10
10
10
10
10
10
[0
10
10
10
10
10
10
10}
10
10

TEST.

Fracture

Fairly regalar....................
Fairly regular.............. ...,
Very regular. ... L
Very regular. .. ... ...
Vervregular. ... oo

Regular .. .. ..
Larg

Regular....................

Fairlvregular.. ... ... .0

Viery regular.. o000
Fairly regular. .. .. ... ... ... ...
Vierv regalar.. ..o oo oL

Regular ...... ..

Fairly vegular.. o000 o0
Fairly regnlav.. ..o o0 o oL
Fairly regular.. .. ... ... .. ..
Faivlv regular.. .. ... .o
Fairly regular.....oooo000 0
CFairly regular.. oo
Fairly regular.. ...... ... ... ..,
[Fairly regulav.. ... ...
Fairly regular.. .. ... .. ... ...

ge caleite ervstals, regular. ..
Fairly regular...... ... 0.
Very regular......... o oL
Very regular. .00
Regalar ... .. . ... ... ... ..
Very vegular. ..o oo L
Very vegular. ... ..o oL
Veryvegalar. ... o0
Very vegular. ... 000 oo
Fairly regular.. .. ..o L

Failure

21520
17660
16440
17740
14H000
16290
16200
18520
12000
18770
18000
21150
19150
17630
21870
L7930
21580
20000
22000
17140
=000
14950
13470
H20)
1920
84S0
13500
10000

Lbs.

ol
©
"y

Square

—
=]
<]
=

of rup-

Modulus
ture

702
811
h27
107+
365+
Sh{V]
677
G690
N2AR
RGT
R0O9
i
hl7
D8
2
1003
887
865
60
G606
1312
924
1260
773
1170
1054
42
325
351
(49
8563
713



County

Dallas. ......

Delaware. ...

Des Moines. .

Fayette

Hurmboldt. ..

Location of
Quarry

Van Meter. .. ..

Van Meter, .. ..

Hopkinton. .. ..

Burlington .. ..

Burlington .. ..

Burlington .. ..

Burlington .. ..

Six miles zouth
of Postville ..
Nix miles south
of Postville ..
Six miles south
of Postville ..
Six miles south
ol Postville ..
Six miles south
ol Postville ..

Humboldt. ...

TABLI No. III.
CRUSILING TESTS OF [OWA BULLDING
T.oad Per
Square Inch
Kind of Stone > _
= 3
7 =
Sandstone.... ... ... 4.14 10,8300 11,700 C.E.
Sandstone. ... 0 0E 122000 15,900
( 414 3,600 5.500
Limestone, ........ L. 18 3,600 4,600
Ul 4.4 6,377 6,377
Limestone . ..... ceaa| 8.01 {5,500 6,600
White limestone ... .| 4,00 6,300 5,500
Gray litwestone ... ... }.28 6,700 13,100
Blue limnestone. ... ... 3.00 6,700 11,400
Drolomfiben, co e somme ;s b.OL 2.892 1,520
Dolomite.... ........ 3,80 5,625 1.620
Dolomite........ .... 3.93 4,270 5,510
Dolomite, .. coosapas) 3.88 1,207 3,252
Dolomite. ... .... ... 4.053 1,198 2,470
Limestone. .. ..., 388 5,500 6,200

STONES.

Authority

Dept.

do
do
do
do
do
do
do
do
do
do
do
do

do

Remarks

Neamy, Coal Measures
Seamy, Coal Measnres

John Loftus quarry
John Loftus quarry
John Loftus quarry
Johin Loftus quarry

| Wilkes Williams |
quarry

All
sheared
vertically

Saint Louis limestone

HisN
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Jasper....... [ Monroe........ CSandstone. ..o .. 100G 3,600 3,600 do [1 Coal Messure sandstone
Monroe........ sandstone. oo L0 AT 3.700 3,700 do v 180 Gl Kemper quarry
Jones. ...... Hale.... ... .. Dolomite. ... ........| 4+.00 2,887 2,887 do Sheared conically

Hale.... ... .. Dolomite......... ... 3.60 2,437 2937 do Sheared conically

Hale .......... Dolomite... ......... 3.33 3,067 4,875 do Sheared conically

Stone City ..... Dolomite........ ... 3.99 1,519 2,087 do J. A. Green quarries

Stone City ... .. Dolomite.. .. ........0 3.93 2,150 3,422 do J. A. Green quarries

Stone City. ..., Dolomite.. .. ........ 4.00 5,425 5,125 do J. A. Green quarries

Stone City. ..., Dolomite.. .. ........] 3.82 5,140 3,390 do J. A. Green quarries

Stone City. .... Dolomite.. .. ... ... 3.80 2,053 4,181 do J. A. Green quarries

Stone City. ..., Dolomite.. .. ........ 3.98 1,785 3,000 o J. A. Green quarries

Stone Citv. .... Dolomite.. ..........] 3.90 2,000 8,775 do J. A. Green quarries

Stone City. .... Dolomite.. .. ... ... 3.93 2,914 3,269 do J. AL Green quarries

Stone City. .... Dolomite.. .. ........ 3.9 3,000 3,510 do J. A, Green gquarries

Stone City .. ... Dolomite.. ... 8.74 2,290 3,600 do Dearborn & Sons

Stone City ..... Dolomite.. .. .. .. ... 3.8 773 3,090 do Dearborn & Sons

Stone City ... .. Dolowite.... ........ 5.81 3,753 3,753 do Dearborn & Sons

Stone City ... .. Dolomite.. ..........0 5.493 1,880 3,052 do Dearborn & Sons

Stone City ... .. Dolomite. ... ........ 3.8 2,910 3,300 do Dearborn & SRons

Stone City ..., Dolomite.. ... ... .04 5,300 6,400 do I, X, Brown & Co.

Stone Chty ... .. Dolomite.. .. ........ .12 +,100 6,600 do [. 8. Brown & Co.

Stone City..... Dolomite.... ........ 4.08 3,100 7,400 do |

Stone City, ..., Dolomite...... ... .. 4.08 5,600 7,500 do

Stone City. .... Dolomite.. ..........| 4.02 1,000 4,100 do .

Stone City. .... Dolomite.... ........ 4.08 5400 5,400 do LT, AL Green {St{)‘“‘?oird

Stone Citv.. ... Dolomite.. .......... 1,12 5,300 5,700 do ' earngs

Stone City. .... Dolowmite.. .. ........ 1.02 1,500 5,000 do ‘

Stope City. ... Dolomite.. .......... 3.492 1,800 4,800 do )

Stone Clitv. ... Dolomite.. .. ........ 4.06 12,500  [3,400 do Dearborn & Sons ‘“‘upper
white”’

Stone City. .... Dolomite.. .......... 3.98 10,600 11,600 do Dearborn & Sons ‘‘8-inch
bed"’

Stone City..... Dolomite........ ... 4.16 6,700 6,700 do Dearborn & Sons ‘‘fHlag-
ging layer”’

Stone City... .. Dolomite ............ 4,10 12,200 13,200 C. E. Dept.......... Dearborn & Sons, ‘‘dimen-
sion  stone’”’

Stoune City.. ... Dolomite ............ 4.20 6,500 6,500 do Dearborn & Sons, “‘bridge-

gtone’’

'SISHI HNIHSNYD
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County

Jones. ......

Louisa ......

Madizon .. ..

Location of
Quarry

Stone City.. ...

Stone City.. ...

Stone City.. ...

Stone City.. ...

West Point. .. ..
West Point. .. ..
West Point
West Point. .. ..
West Point. . ...

West Point,. .. ..

Morning San...
Morniug San. ..

Morning Sun. ..

Winterset......

TABLE No

| Kind of Stone

Dolowite

Dolomite

Dolomite

Brown sandstone
Brown sandstone
Brown sandstone

Gray sandstone.
tiray sandstone.

Giray sandstone.

Limestone . ..........

Liniestone
Limestone

Timestone . ... o e

Working area
in inches

III—CONTINUED.

Load Per
Square Inch

. Spalling

3,950
3,360
2,490

Authority Remarks

Col. D. W. Tlagler..

Dearborn & Sons, ‘‘bridge-

stone’’
Dodge, Minn. Geol.
and Nat. History
Survey............ J. A. Green

Dodge, Minn. Geol.
and Nat. History
Survey

J. A. Green, cube placed on

| edge
Lieut. W. P. Butler. J. A Green
- o Broke with sliglit
C. 1 é)oept """"" I&J{:rlg .( report and ex-
| qo No T L hibited conical
J ’ shears
do 1 [ Conical shear
do | Craig ISlightly inclined
Quarryi{ shear
do J No. 2 ISllghtly inclined
shear
do Wilson quarry, all samples
do J broke without report and
do ( reduced to a granular

L mass

Rock Island Arsenal Bevington quarry

8¥%S
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Mabaska ....| Given ......... | Limestone . .......... 1 3.70
Marion.. .... Red Rock...... Red sandstone....... ... .. ........
Tracy.......... Limestone ........... 4.12 7,300
Tracy.......... Limestone ........... 1.20 5,200
Marshall . ... Quarrv ........ POblite ...l 3.94 ........
Quarry ........ FOolite ...t | 4.00 | 11,875
Quarry ........ TO6lite ... 3.96 | 13,636
Quarry ........ | TOblite .............. 3.84 10,260
Quarry ........ Oblite................ | 4,08 @ 10,280
Quarry ........ Oolite................ | 4.00 | 14,250
Quarry ........ Oodlite,........ovunnn. 4.00 9,300
Quarry ........ fTowa marble, plain.| 3.90 |........
Quarry ........ r Jowa marble, plain.| 4.12 | 14,685
Quarry ........ i lowa marbte,colored| ¢.06 ........
Quarry ........ Blue limestone.......| 4+.08 ........|
Quarry ........ Blue limestone....... $4.04 ...
Quarry ........ Foseiliferous lime- | 4.00
stone...............
Quarry ........ | Fossiliferons lime-| 4.00 15,825
StONe.... ...oo..on.
Quarry ........ | Fossiliferouslimestone| 4.00 | 10,925
Quarry ........ Fossiliferous lime-| 4.04 14,430
stone........ ......
Quarry ........ Fossiliferous lime- | 3.96 9,773
stone.. ............
Quarry ........ Blue limestone. ...... 3.96 7,070
Quarry ........ Blue limestone. ... ... | 3,96 7,320
Scott........ LeClaire. ...... | Dolomite ............ 4.16 11,100
LeClaire....... Dolomite ............ 4.22 9,900
LeClaire. ...... | Dolomite ............ 3.85 2,920
LeClaire. ... ... Dolomite ............ 3.80 1,965

8,500 | 12,500 | C. E. Dept

4,434
9,500
9,900

10,500 | ...

16,435
9,773

L. Higgins
C. E. Dept
do

do
do
do

do
do

do

do
do

Saint Loulis limestone

Coal Measure sandstone
Saint Louis limestone
Saint Louis limestone

!Failure, accompanied by
much shattering

(Allsamples of lowa marble
broke in such a way as
[ to show much elasticity
63,000 lbs. applied, no effect
63,000 lbs. applied, no effect
Sustained 65,800 lbs. with-
out further rupture
Beyond capacity of machine
to crush
Sustained 65,800 Ibs. with-
out further rupture

Specimen from F. H. Thiel-
man and stood 12,000 lbs.
without crushing

Specimen from F. H. Thiel-
man and stood 13,300 lbs.
without crushing

LeClaire Stone Company

LeClaire Stone Company,
vertically sheared

T I‘e;ts made under the direction of Prof. G. W. Bissell, Dept. of Mechanical Engineering, I. 8. C.

‘SISHL ONIHSO™D
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TABLLE No. III—CoONTINUED.

@ ~ Load Per
5 Square Inch
County L“&t&:?g()f Kind of Stone 2 AEL ¢ Authority Remarks
A =
LeClaire. ... ... ' Dolomife. ... ........ | 3.86 3,808 5,025 C.E. Dept......... P
LeClaire. ... ... Dolomite. ... .oori. 100 3000 7,775 do ‘}L‘*(f;a“e Stone [Sbeared,
LeClaire. ... ... Dolomite.... ........ 3.64 2,871 | 3,901 do Qe y
Van Buren.. Chequest Creek Gray sandstone...... 4.20 3,740 3,880 do Price quarry
" Chequest Creek Gray sandstone. ., ... +.20 5,740 5,740 do Price quarry
Chequest Creek Gray sandstone. ... .. 3.80 4,63 5,200 do Price quarry
Chequest Creek Gray sandstone. ... .. | 4.18 6,030 6,030 o Price quarry
Chequest Creek Gray limestone ...... 3.50 8,140 @ 11,430 dn Price quarry, ‘‘fossiliferous”’
Cheguest Creek Gray limestone ..., .. 3.06 0 3,59 8,770 do Price quarry, ‘‘fossiliferous’’
Chequest Creek| Gray Hmestone ... ... 3.43 6,850 7,320 do Price quarry, ‘‘fossiliferous”
Chequest Creek| Limestone ...... .... 3.76 3,370 4,520 do Price quarry, ‘‘dimension
stone’’
Chequest Creck| Limestone ...... ... .| 3.80 2,760 2,770 do Price quarry, ‘‘dimension
stone’’
Chequest Creek Limestone ... ...... 4.00 1,750 4,275 do Price quarry, ‘‘dimension
stone’’

088
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TABLLE No. III—Cox~TIiNvED. —STONE FROM COMPITING LOCALITIES OUTSLDIE OF 1LOWA,

~ Load Per
Square Inch

=4

, Location of T e . : .
County Quarry Kind ol Stont ,:EL . Authority Rermarks
k- Z =
= 73] -
Illinois . .... Joliet.......... Dolomite. ... ... oo oo 14,775 Gilmore.. ... ..., Average of three tests
Lemont.... ... Dolomite ......... .. . ... |.... ... 12,000 do
Indiana ..... Bedford ....... Blue odlite, ........ .. +4.07 3,434 4,373 C. K. Dept......... Stone from I'red Andrews
Bedford. ... ... Blue oolite ...... ..., 3.91 5,626 5,626 do Stone from Fred Andrews
Bedford ....... Bufl oolite ...... Lo Ao 1,467 3,450 do Stone from Fred Andrews
Bedford.... ... Baff odlite ... ...... {12 t,050 6,050 do Stone from Fred Andrews
Michigan.. . Lake Superior. Red sandstone....... .89 5,327 3,887 do
Luake Superior. Red sandstone....... 1.00 4,400 6,712 do \
Lake superior. Red sandstone....... 4.08 8,700 9,450 do ‘
Minnesota... Kasota.... .... Dolomite.... ... oot i e 18,300  Gilmore. ... ........
Winona.... ... Dolomite........ ... ...... ........ 16,250 do
Ohio ........ Berea...... .. BERABEOEE. ._.. . . .. |eessr wlevas ered 8,222 do Average of four tests
Cleveland... .. Randstone ... .. $.01 6,870 8,350 C. E. Dept.........| Stone from Fred Andrews

'SLSEIL HNTHSIHO

¢



552

County

Dallas

Des Moines. |

|
Fayette .. ..

ITumboldt. .
Jusper.

Madison . .

Mahaska . ..

Marion ..

Tracy

GEOLOGY OF IOWA QUARRY PRODUCTS.

Location of
Quarry

Van Meter. ...

Burlington. . .
Burlington. . .

Williams. .. ..
Williams. . ...
Williams. ...
Williams. .. ..
Williams. .. ..

TTumboldt. . .

Monroe

Stone City. ...
|

Stone City .. ..
Stone City. ...

sStone City ...
Stone City. ...
Stone (ity . ...
Stone City . ...
Stone City. ...
Stone City ...

Stone City. ...
Stone City ...
stone City. ...
Stone City . ..

Stone Citv. ...
Stone City. ...
Stone City. ...
stone City. ...
Stone City. ..

Winterset. ...

Oskaloosa. ...

Red Rock. .
Red Rock. ...

ABSORPTION

TABLE
TESTS SHOWING

Number of Hours in Water

Kind of Stone =

24

48

-~1
(8]

144

Sandstone ......... (N RO (RN (MR | AU [-....

Gray limestone ... [..... .....l.. ... 0o

White limestone

Dolomite ., ........ 4.
Dolomite ... ...... 4.7
Dolomite. ......... 53.18
Dolomite .......... 4.7

Doloite. ....... .. 4.

St. Louis limestone|.....0. ... ... o iii oL,

Sandsione .........|....

Dolowmite ..o oo

DOloWmIte . oo e
Dolomite. ...... . | .cufees devaosfeme oo oo

Dolomite .......... .

Dolomite . ... . ... [0.20010.64 11.28/11.67 12,17 ... ..
Dolomite., .. ... 8940 9,38 9.8110.20 10.6Y . .. ..
Dolowmite ... .. T.62) 8,280 8,720 9.10 9.54 ..,
Dolomite ... ... .. IO.(N%‘]()_.')B 11.0711.5012.00 .. ...
Dolomite...... ... 8.7 9.05 9.66 9.9810.40 ... ..
Dolomite...... ..., 300 9.72110, 22110, 62{11.10 . .. ..
Dolomite ... .. ... 0. 8410.4210.92 11.37 .....
Dolomite .. ... .. .. C9.83110.82 10,83 1128 L. ...
Dolomite.. ... ... 200 9,58 10,15 10.67 10,93
Dalomite. ... ... 8,38 6.81) 7.34| 7.56......
Dolomite ... ... ... 6.92 7.30 7.90) 8,08 .....
Dolomite. ... ... 58 7.95! 8.46| 8.88| 9.32 .
Dolomite ........ .. 7.720 8149 8,640 9.23] 9.89 ...
Dolomite ........ .. T.72 8.36G0 8.82 9.61] 9.75 ... ..

Limestone... ........... .....

Limestone. .

Limestone. .

Sandstone. .| oai e aiean oo
Sandstone. . ... b s asae o oo L



No. IV.
INCREASE IN PERCENTAGE.

ABSORPTION TESTS.

Number of Hours in Water

‘ ‘ Authority
Q| on . ¢ = Yot
168 | 264 | 336 432 | 510 | 700 k“g“,,‘
415|| Murray.. ......
|
U i U R S RPN (R ! do
U7 N QUM I ] e do
6.10| 6.45 6.53 6.68 6.81| 6.88,.. ... | C. E. Dept.
6.47 6.76| 6.88 7.00| 7.18 7.32[. ... do
7.18) 7.44 7.56 7.77 7.89 8.08|..... | do
6.33| 6.64 6.72 6.92) 7.05' 7.22..... ao
6.21 6.57 6.66 6.82| 6.95 7.15|. ... do
4.31]..... ..[Murray ........
T Y O O N (e P do
|

qasl ] do

[
9.870 ] do
60]‘ do

|

5.45 G. 8. Morrison
13.0713.62013. 94114, 23(14.50 14 |

11.56/12.08 12,38/ 12.61112.81 13. 0z
10.3910.92 11.2] 11.46/11.62 11.9:
12.86G/13.21 13,57 13.88/14.03 14. 3¢
11.24/11.57 11.5)0|J;2.21 12.41]12.7
11.9512.4712.71M13,06|13.30 15.52 . . ...
12.30112.88(13. 12113.47/13.71 14.03|. .. .. do
12,10 12,83 [3.08{13.536/13.66 14.00 . .. .. do
11.64/12.3412.52/12.80/13.04 13.41]. .. .. do
7948 8.400 8.50 35.721 .88 9.14..... do
8,48 Y.29 9.40 9.49] 9.7010.06 . .. .. do
9.69110.57 10.72110. 93 11L. 1111 .44/ . . . .. do.
10.02110.82 Ll.()l.}ll.'ZT 11.5011.83|..... do
10.22110.92 11.12/11.32/11.56,11. 84| . . . | do
0.42) Roek Island

Avsenal.. ....
S84, .| cfeeenfE e e oo o) Murray. ool
I8 | PSP (TR, . S0 T FRev it ECRINTR] [N do
1088, . . o oo lis et e 6 - - L2 do
rosel o do

Remarks

Coal Measures

John Loftus quarry
John Loftus quarry

Mastin & Sterns
Kemper, Coal Measures

Champion quarry, spalls
from crushing machine

(Champion quarry

Champion'quarry, dressed
cube

Champion quarry

J. A. (Green

J. A, Green
J. A. Green
J. A. Green
J. A. Green
J. A. Green
J. A. Green
J. A. (Green
J. A. Green

Dearborn & Sons
Dearborn & Sons
Dearborn & Sons
Dearborn & Sons
Dearborn & Sons

Bevington quarry
St. Louis limestone
Steel, a broken piece

Dunreith, Coal Measures
Dunreith, Coal Measures



Co

unty

Marshall ..

Illino

~ LeClaire

i8.....

Indiana .. ..

Michi

gan...

Minnesota . .

Joliet

GEOLOGY

Location of
Quarry

Quarry. ......

Quarry. ......

Quarry. ......
Quarry.
Quarry .
Quarry.
Quarry.
Quarry.
Quarry
Quarry
Quarry
Quarry
Quarry
Quarry
Quarry

LeClaire
LeClaire
LeClaire
LeClaire. ... ..
LeClaire. .. ...

Lemont. ... ...

Bedlord
Bedlord

Jedford
Bedford
Bedford

Lake Superior

Lake Superior

Lake Superior
\

Kasota .......

Winona .. .. ..

Pipestone. .. ..

| Berea.........
Cleveland

OF JOWA QUARRY PRODUCTS.

TABLE No. IV—

of Hours in Water

Number
Kind of Stone ‘ —

1 8
Odlite. ............ | 0.850.
Oodlite. ..... ...... 1.56).....
Odlite. ...... ......1 1.20].....
Oolite. .. .......... | 0.71).....
Ooblite. ..... ....... 1.500.....
Towa marble ... .. 2.330.....
[owa marble. ..... 1.81.....
lowa marble.... .. 2.31.....
Biue limestone. .. .. 0.45).....
Limestone ......... 0.72
Limestone ......... 1Ry (R,
Limestone. ........ 0.06.....

Limestone. .. ... .. 0.22(00...
Blue linwestone. .. | 0L | B
Blue liwmestone, ... 4.00.....
Limestone ......... } ..... IR ‘
Limestone ......... 6.33 6.62
Limestone ......... H.4l 5.71
Limestone .........| 7.08 7.31
Limestone ......... 6.75] 7.11
Limestone ......... 1 7.270 7.56

STONE

Dolomite ...

Limestone .........|.....lceiiifon..

w48 | 72 144
2.66| 2.75
395, ... ..., 4.05
2.50... 2.61
211 .20
955, | 2l
3.600.... ... 387
3.3l 0| 3l7
3.97). ... 4.87
1860, .| 2,02
172l 1
o0l L 0.77
1. S 1.79
el L.79
317 336
I L | R .65
..... Vit ssdamaranad,. - - ..
6.93| 7.33 7.52 .. ...
5.92 (%.17‘ 6.28 ... ..
7.62) 8.03 8.28 ...
737 775 792
7.870 8.32) A9 ..

FROM COMPETING

] i L T S L Srerornr’) IRNMPTS F,
Blue Odlite ........ 3.790 4,01 4.08... ..
Blue Odlite ... ... 3.85 4+.07 4.09 .
Buff Oolite ... ..., .95 5019 5.23 ... ..
Buff Oolite ... .. .. 5.16] 525 5.340 ...
Red Sandstone. .. . 5.91 6.2 6.47 6.92 7.06. ...
Red Sandstone. .. .. 6.13 6.46) 6.68] 7.06 7.28.....
Red Sandstone. .. .. F.79 4,94 5.26) 5.67 5.70 ... ..
Dolomite .......... .o
Dolomite ... ... o
Quartzite . ... oo e e
Sandstone . ........ ..... ‘ B
Sandstone . ........ 5.06 5.40 5.70/ 5.83 6.07|.....



ABSORPTION TESTS.

CONTINUED.

Number of Hours in Water

555

— l = Authority Remarks
168 | 264 | 336 432 ‘ 510 | 700 Nt
| ‘ C. E. Dept. Fine grained, northeast
quarry
do Fine grained, northeast
| quarry
................................... do Southeast quarry
..... PSS, Y IR PPt LPTPortr. P do Southeast quarry
.......... ) N 6Tt Rt PO do Southeast quarry
.......... (P IR ! (it S do West quarry
.......... do West quarry
.......... U T (0 e do West quarry
./ C. E. Dept.. ... Northeast quarry
do Fossiliferous, N. E. quarry
do Fossiliferous, N. E. quarry
| do Fossiliferous, west quarry
S I do Ifossiliferous, west quarry
RS NI do Timber creek
.‘. . do Timber creek
320 e s Murray
7.31 8.29 8.43 8.69 8.83 8.98..... C. E. Dept.
6.40 6.83 6.95 7.03, 7.11 7.22 .. ... do
8.54 8.97 9.15 9.33] 9.40 9.53..... do
8.28 8.72 8.81 9.02 9.17 9.30 ..... do
8.88 9.31 9.45 9.65 9.77 9.98 dao

LOCALITIES OUTSIDE OF IOWA.

oo oo oo 1L0R] Gilmore
} v eee.. 1.12) GUlmore

.84 Hopkins

412 444 4051 457 .62/ 1,77 ... .| C.E. Dept.
4,25 4,56 464 4.75 4.80] 4.95 ... .. | do
5.510 5,81 A.8K 6.03 6.07 6.24 L do
5.78| 5.95) 6.11| 6.23) 6.28| 6.53|..... i do
7.551 8.13 8.30 8.53 8.66G 8.89 ..... do
7.93 8.39 8,56 3.801 8.86 9.16 ... .. do
6.431 6,85 6.99 7.17 7.31 7.G63 ..... do
|
. 3.57 Winchell
coleeei ... $.76 Winchell
s | w2 e |wiie 51 | e aaea | T laOTE
LTI e e oo, 476 Gilmore
6.89| 7.08) 7.52| 7.63 7.79 8.01..... C.E. Dept.




TABLE No. V.
FREEZIN(+ TESTS.*
SAMPLES TAKEN FrROM THE QUARRIE: OF THE LE GrRAND QUARRY Co.

’i:) x Breaking Load| Load Per e
b 3 in Lbs. Square Inch | 'g 5
= 7 — — - = o
Kind ol Stone e @ § oo ) o o5 Remarks
o < = .= = = -
b e, = = = =} s
o ek 7 == = — [}
St =k = o « © Q
m| @ < | @ < | & |~
Odlite, fine-grained, northeast quarry 2.05! 2,00x2.084.16| 55,700/ 56,400 10.0014| Loud report
do.. 2,08 2.00x2.08 4.16] 26,000/, ...... 10.0013) Sustained 59,400 lbs. Very slight
spall at 26,000 lbs
Oolite, fine-grained, southeast gnarry 1.99 1.97x2.00,3.94 50,000 60,000' 12,690(15,230 ...... Loud report and cube much
shattered
do . | 2,00x1.963,92) 34,000 7)5,‘70(J| 8,673|14,210 ...... do
AO v 20 1.97x1.97 3.88 50,000 56,500 12,890|14,660 . ..... do
[owa markle, west quarry ........ .. 3 2.02x2.024.03 50,000 4’1!1,500‘ 12,255113,850 10.0007 Broke with a loud report
Ao o 92 2.00x2.0014.000 42,600 52,700 10,650/13 0.0008 do
do ....: PR 1) 2.04x2.024. 12 38,000, 51,700 9,225»!12 0. 0009 do
Blue limestone, northeast quarvry ... 2,000 1.98x1.973.90 .. .....|....... | 15,3601 ... ... 59,400 lbs. applied without effect
JPossiliferous limestone, N. E. quarry 2.00 2.00x2.024.08 , ..., ..o e 14,5600 ... ... 59,400 lbs. applied without effect
do oo 1.98 1.97x2.00(3.94 55,600 ... . ... 14,0350 14,9000 .. 59,400 lbs. sustained
IFossiliferous limestone, west quarry. 1.98 2.04x2.02[4.12 35,900 40,000 8,715, 9,710 '...... Weak report
O 97 1.99x1.96/3.91 30,5000 35,0001  7,800; 8,950 ...... Weak report
Blue limestone, Timber creek ... ... 2,00 2.04x2,014.10 28,000 36,300 6,830 8,850 ...... Slight reporti
Ao 1.960 1.98x1.96/3.88 32,700 32,700)....... 8,430

*The cubes were placed in distilled water until completely saturated, aiter which the specimens were encased in cotton batting saturated
with distilled water and placed in wooden trays, eight by eight inches and two inches deep, provided with wire bottoms. The trays after being
securely packed were placed in the refrigerator and Kept at a temperature of from 17 to 19 I'. {or forty-eight hours. Then they were removed
from the refrigerator and sQbiected to a temperature of 70° F. for twenty-four hours. This process was repeated six times. The specimens
were afterwards subjected to reirigeration and thawing ten times; but the conditions were less constant than in the first six. In the latter
series the minimum temperatures ranged from 21 to 32° I'.

7 The above table shows that the blocks sutfered no appreciable loss in weight or strength during the investigation. It is highly probable
that lower temperatures would have given very difierent results.

{In spite of the apparent weakness, low specific gravity and rather high percentage of absorption, the guarry face along natural flssures
shows this stone to be one of the most durable quarried in the county.
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FREEZING AND THAWING TESTS.

wn

TABLE No. VI

FRELZING AND THAWING TESTS.

-1

L:C o Number of
e &= Freezings

o = i % Remarks

EZ £ = 10 20
z / 7]

1 42.45 42.39 | Wilkes Williams quarry

2 41.84 41.81 | Wilkes Williams quarry

; +45.76 45.79 | Wilkes Williams quarry

4 47.15 47.13 | Wilkes Williams quarry

5 18.02 47.96 | Wilkes Williams quarry

6 35,69 35.74 | J. A. Green quarry

v 38.24 38.23 | J. AL Green quarry

8 35.056 35.11 | J. AL Green quarry

q 36.74 3671 . A. Green quarry

10 | 38.20 3%.05 1 J. AL Green quarry

11 | 37.83 37,71 J. AL Green quarry

12 38.33 58.26. J. A. Green quarry

13 37.48 5770 T AL Green quarry

14 36.63 36.82  J. AL Green guarry

15 15,39 45.37 | Dearborn & Sons quarry

16 12,85 12.8 Dearborn & Nons quarry

17 38,44 B85 Dearborn & Sons quarry

8 | 39.37 3¢ Dearborn & Sons quarry

19 | 37.90 37. Dearborn & Sons quarry

20 38.27 38, LeClaire Stone Company

21 12,04 15 LeClaire Stone Company

22 12,67 § LeClaire Stone Company

23 12.75 4z LeClaire Stone Company

24 58,82 B LeClaire Stone Company

25 15,05 Stone obtained from Fred Andrews
26 17.51 Stone obtained from Fred Andrews
27 15.02 Stone obtained from Fred Andrews
28 53,00 Stone obtained from Fred Andrews
29 39,60 Stone obtained from Fred Andrews
30 13,32 Stone obtained from Fred Andrews
31 45.15 Stone obtained from Fred Andrews
32 39.01 Stone obtained from Fred Andrews
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