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| brick are difficult and expensive to obtain, this set of experiments,

| carried on at the Xansas State Agricultural College, will be of par-

| tieular interest.

all the varying conditions and trials to which any building

Comparative Tests on Building Stone

from College Quarries and on Conprete Building Blocks.

To persons located in parts of Kansas where both stone and

Much has been said for and against concrete &s a building

material; those who look askance at its claims stating that it is
impossible to manufacture a cement which will successfully withstand

meterial

will be mors or less subjected. They cite as examples the various

tires which have occurred over the country and the behavior of build-

ings constructed from concrete during such fires.

The object of investigation which forms the body of this

thesis is three-fold.

1. To compare the strengths of the stone and concrete blocks,

2. To determine the comparative effects of fire on both materials

when subjected to intense heat as they would be in a building.

3. To compare the strengths of the stone and concrete blocks

| after they had been subjected to the fire test.
The first test was accomplished by treating the blocks and
stones as beams supported at the ends and loaded in the middle, the

| Span being 18". The load was applied by meens of the 100,000# Riehle

| Testing Machine in the Mecheanical Leboratory. From the breaking

i ail e 2
| load the Modulus of Rupture is easily obtained by means of the formula|

|
| P = %I where F = Modulus of Rupture, M = the bending moment, ¥ = the

distance of the most strained fibre from the neutral axis, and I

|
\
\
[
|
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= the




moment of inertia of the seetion, and this modulus is taken as the
basis of comparison between the strengths of the conmerete and stone.
The second test was cerried out by building a tower from
the blocks, upon a brick and concrete base, then firing the tower.
The third test was to have been a repetition of the first,
but owing to the fact that neither concrete nor stone withstood the
effects of the fire it was impossible to obtain comparative values.
As this whole test is only the second in a series which is
to be carried on it would be erroneous to meke & final statement to
the effect that one of the materials can be used as well or better
then the other for building purposes, another resson being that the
two kinds of blocks are not similar in form, so that while in the

table on page comparisons are made with the stone and concrete re-

duced to the same dimensions, the comparison is merely approximate

as neither material is exactly homogeneous. It is to be gathered
then from the foregoing that the two materials were placed as nearly
as possible under the same conditions and tested,leaving the observer |
to judge for himself, from the facts set forth just how far he may
commit himself in a statement that either this or thaet is best for
building purposes. &
No attempt has been made to test concrete in this thesis as
it is usually mixed for building purposes, the mixture, as herein des-|

cribed, being a comparatively dry one, .

With these Ffacts in view e description of the tests follows:|

On April 18th the first concrete blocks were made, the ma-
chine used being one manufactured by the 2. B, Mills Mfe. Go,, 0F
Jackson, Mich., and owned by the College.

Eight lots &f ten blocks each were made. The blocks were -

L inclusive,

numbered from 1 to 10 and the lots lettered from E to




They were made as follows:- |
Lots E and F lettered and numbered E1, B2, H3, =saw= E10;
Fl1, F2, F3, ----- F10 in the order in which they were mede.
These two lots were made between April 18 and April 23
from Kansas "Iola" or "Sunflower" cement, Kew river sand, gravel from
the same, crushed shale or grit from Joplin, Mo., of 1/2" greatest '
}
diameter end crushed limestone rock about the size of an egg, in the
following proportions:-
Gravel )
Body - Cement 1, Sand 3, Grit )8
Crushed Rock)
Face - Cement 1, Sand 3
The sand used for the facing was run through a screen of
about 1/16™ mesh,
Lots G and H lettered and numbered Gl, G2, G3, -=--- G10;
Hl, H2, H3, =-ww- H10,
These two lots were made between April 23 and April 30,
and contained the same materials as the two foregoing lots in the
following proportions:-
Gravel ) i
Body - Cement 1, Sand 4, Grit 12
Crushed Rock)
Face - Cement 1, Sand 4.
These two lots differ from the last two in the proportion <

of sand used.

Lote I and J lettered snd numbered Il, IZ, I3,

These two lots were mede between April 30 and May 2, and
were made in the same proportions as lots E and F with the substitu-

tion of Western State Cement made at Independence, Kansas, for the

Sunflower brand, Also the gravel as a separate element was left out

leaving the proportions as follows:-




Body - Cement 1, Sand 3, ggughed Rock 1;2

Face - Cement 1, Sand 3,

Lots X and L lettered and numbered X1, X2, K3, -~=-- k10;

These two lots were made between May 2 and May 5, and are
composed of the seme materials as the preceeding two lots, I and J,
with the exception of the proportion of sand which was changed to four
parts giving for the proportions:-

Body - Cement 1, Sand 4, %i%ghed Rock%z

Face - Cement 1, Sand 4.

In mixing the materials, shovels were used, as trial with
both shovel snd hoe showed that & much better and more even mixture

could be obtained with the former.

The sand was first thrown in the mixing bed and on this was

placed the cement.
ed till no streaks of either cement or sand could be distinguished.

The mixture was then wetted and the crushed rock and shale thrown in

and the whole again thoroughly mixed.

The face was also first mixed dry till no streaks were vi-

sible, then wetted till it was of about the consistency of moulding

sand, This would seem at first rather dry, but it was found that

this percentage of water made the smoothest face,

The body of the blocks was made a 1ittle wetter than the

face in order to give the cement a better chance to hold to the rock

and shale,
The face was placed in the machine to & depth of 3/4" and
tamped lightly, some of the body was thrown in and tamped firmly.

The core being next put in place the rest of the body was

and the blocks rammed up solid.

The whole was then thoroughly cut over and shovelsr

shoveled in




After removal from the machine the blocks were placed along
the east side of one of the storage buildings so that they were ex-
posed to the sun in the morning, but were shaded in the afternoon, but
otherwise exposed to the elements. The blocks were thoroughly sprin-
kled each morning in order that they might not dry too fast and erack
hefore they were fully set.

Half oif the total blocks made were reserved for the fire

test, that is; lots F, H, J, and L, so that half of the blocks of

each mixture were used in the testing machine and half were taken for

the fire test.
Those used for the latter purpose had two of the corners

beveled off to facilitate & proper fitting in the tower. The origi-

nal blocks have & shape shown in the following sketch with dimensions:s
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The dotted lines show form of block after corners were re-
moved.,

Buckets were used in measuring the materials for the mix-
ture, 1 bucket of cement and the accompanying 3 to 1 proportions of the

?

other materials meking sbout 2 1/2 bloeks while the four to one mix-

ture gave sbout three blocks to each single mixture,

The weights of the materials used are given in the table be-|




Weight of 1 cu. ft. of neat cement = 85#
" B R, W ‘ghale or“grift » 8% 2/3}
moow 1 "™ " " ggreened sand = 97#
v m ) B R W mehwrel W = 101 1]8p
" L N " " gorushed rock ~ 76 1/3#

To get an average result for the weights of the materials,
211l but the cement were weighed in a box of volume = 3 cu. £t., and
1/3 ot the weight taken.

On June 5 and 7 the concrete blocks not reserved for the
fire test were broken in the Riehle Testing Machine, the span being
18",

As stated at first, the modulus of runture was taken as &
The modulus of rup-

base for a comparison of the breaking strengths,

ture is obtained as follows:-

The core placed in the block when it is made has its sides
sloping in the seme direction to permit of its ready removal from the
block so that the opening is trapezoidal in shape. The following is

8 cross section of & block.

"3%':’ ‘SI;:"”? € 6%0 >
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When the section is massed up it becomes & trapezoid of

upper base 6 1/2" end lower base 7" and sltitude 7 3/4".

Let b = upper base

and B = lower base

ratio of upper to lower base.

b
and g = n =
| Then from the formula for finding the moment oI jnertia of a trapezold

|
1
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where I = that moment and H = the altitude we have:-

3
I= 2% (n + 1) or substituting values
? (7:%8)°. ‘&5
I= (822 « 1) = 281.8
2= 7 ) .

in the modulus formula) distance of most strained fibre from the neu-

tral axis,

one half upper base

and S

lower b

H (25 « 8.) e B R  ¢ f
% (S+43) from Applied Mechanies

w gs TV "

then ¥ =

substituting values we have

_ 7. 3/4 (61/2 + 31/2) | 5 gu
3 (31/4 + 3 1/2)

Iet M = bending moment

and load applied at center

distance between supports

 —
B

F = modulus of rupture
Then we have from applied mechanics the ¥ = .

figure

for the bending moment M can be seen from the

<3

M
*

N
-y

NR ~ )
NIE

¢« « F = ,065352 W .

Then by multiplying the average breaking load

Now let Y = distance of lower base or, (using the term as it occurs

W Y L
Lzl nW

e 2E

below to be ﬁ£

of each set by .0653<




FG
FI
FX

2.
10.

11.

Date 6 - B« 106, Lot No. 1. Time of Setting 46 days

obtain the modulus of rupture in each case,

= ,06532 x 5713 = 373.1# sq. in.

= 06032 ¥ HBT44 = 5']5.5# W "
= 006552 X 534:0 — 348.8#;: 1] 1]

= ,06532 x Hb082 = 531.9# W "
The results of this test are given below,

CONCRETE BLOCK TEST

Lotho. 1 Group E. Test No. 2.
Kind of Blocks, Miles Conerete Building Blocks.
Dimensions of Blocks, 24" x 7 3/4" x 0",

Depth of Facing, 3/4" :

Grit )

Proportions in Body,Cement 1, Sand 3, Gravel ) 8
Cruehed Roeck)

Proportions of Face, Cement 1, Sand 3, Gravel O.

Date of Mixing, April 18 to 20 - '06.

Manner of Setting, In open &air,

Special Treatment, None.

Kind of Cement, Kansas “Sunfiower".

Kind of Sand, Kaw River.

Kind of Gravel, ®rom above sand.

~--=Transverse Test---

|
tNo, Of: Span & Dimensions :Brgéking:ﬂﬁdulus of; Bomaries : !
sBlagk §. + of Section : Load : Rupture : : i
: . 18" :5(7+63)x73/4; 5740 ———— ¢ : i
s % : s : " ]—- 3640 -—— o A1 blocks ¢ ‘ _
. : ; " : 5 : -——— : Tested : 1
QFE i " v Bl R etas b
SR S g u . 6690 3 --—— 1 Up st
: 6 Bt ioa " ¢ Ha60 * o - : 5‘ !
: S 2 G e R S el |
. 8 : 1 . H % 6000 : oyttt : . | {
: 9 "3 B " P R S IR e
RO | e NSSler i «  HABO ' ¢ - ‘ 11
:Total : L ATAS i v~ BY1EO 3 - e




CONCRETE BLOCK TEST

Lot No. 2. Group G. Test No. 2.
Kinds of Blocks, Miles Conerete Building Blocks.
Dimensions of Blocks, 24" x 7 3/4" x 10",

Depth of Facing, 3/4",

Proportions in Body, Cement 1, Sand 4 Grit Jl Qe
v ’ » Crushed Rock)

Proportions in Face, Dement 1, Sand 4, Gravel 0.

Date of Mixing, April 23 to %6 - '06.

Manner of Setting, In open air.

Special Treatment, None.

Kind of Cement, Kansas "Sunflower".

Kind of Sand, Kaw River.

Kind of Gravel, From above sand.

== MTrangverse Test---

Date 5 - 7 - '06, Lot No. 2. Time of Setting 42 dys.
5. 6f: ____ :Dimensions:Breaking:Modulus of: Remarks :
lock ; °P2R ;of Section: Load : Rupture i

T 5 1B coliebn xSy §040 - f  ame- o :
e e Ty S :
g e " + 6720 - ¢ All biocks :
4 B iy N : 4600 ——— : Tested right :
5 B e W AR - - : Bide up 2
o U3 u ¢ - 5020 ———— :
1 Tt B g s BOIB 4 mmmm :
8 W e " ¢ 40BO - : .
9 "o f o R :
10 ¢ A a S0 i s meee L :
e e e e 0 P B74L0 § ===z -
Sl A RS R m INEEnAE & 316.B =




8.
9.
10.
11.

Dat

CONCRETE BLOCK TESI

Lot No. 3. Group I.

Kind of Blocks, Miles Concrete Building

Test No. 2.

Blocks,

Diemensions of Blocks, 24" x 7 3/4" x 10%.

Depth of Faeing, 3/4".
Proportions in Body, Cement 1, Sand 3,
Proportions in Face, Cement 1, sand 3,
Date of Mixing, May 2 - '06.

Manner of Setting, In open &air.

Special Treatment, None.

Grit ) B

Crushed Rock)

Gravel O.

Western States.

Kind of Cement,

Kind of Sand,

Kaw River.

Kind of Gravel, From above sand.
---Transverse Tegl---

e 6 - 7 - 06.

Lot No. 3.

Time of Setting, 956 4

t‘:1
7]
»

+No

= TPimensions: Breaking:wodulds ol . :
tBlock: Span tof Section: Load : Rupture. i fomes :
gy TR LT T T30 g DS (R R : :
R A n B 4900 i ---- 8 :

3 s et 1 i wbaA0 . % - : ot ;

£ " . ] . 4050 . o » Al13 blocks. 3

e " . 4870 : ---- : Tested right:

g e | " . 5350 3 ---- i Side up =

A i " : 5800 . === : :

gla LE Ty d . 6230 i ==mm :

9 . i . " . 6000 . - = :

10 = " . i . GO0 - ; :
Total: R X : 53400 TET ! :
RS R, o  BBAO0 i me-- G -

0 s% S0 99 e S84 wE S8 es % gy e

I~




6.
7

8.

10.

11,

CONCRETE BLOCK TEST

—

Lot No.: 4, Group K.

Test Wo.

Kind of Blocks, Miles Conerete Building Blocks.

Dimensions of Bloecks, 24" x 7 3/4" x 10",

Depth of Facing, 3/4".

Proportions in Body, Cement 1, Sand
Proportions in Face, Cement 1, Sand
Date of Mixing, May 3 - 06.

Manner of Setting, In open air. ,
Special Treatment, None.

Kind of Cement, Western States.
Kind of Sand, Kaw River.

Kind of Gravel, From above sand.

4 Grit
' Crushed Roeck

4, Gravel O,

4

-==Transverse Test---

Ee

2.

Date 6 - 7 - 06, Lot No. 4. Time of Setting 34 dys.
:No. of: : Dimensions :Breaking:Modulus of: L . =
;Block : SP&D . op seotion ; Load ; Rupture, 3: HEGRETR. ©
s 1 ¢ 18" :5(7+65)x78 4 5030 : e--- :
A e P o 2 s 5400 § em—= 3 :
& s : R b s 5250 - : : :
i R y : 4990 : ---- :All blocks :
: B : "o 2 - BO0O :Tested right
: 6 : L ., : 4800 -—-== 33ide up :
s % : s d s BO0OO 3 - : :
TR T e S e s 4BBE- 5 me——ml 1§ :
D) ¢ D 1" s 0 - > :
ol 3 L i r 7008 § -——- : :
sTotal ; »  BOBRO ) - s :
e e r . 5082 : 8319 : :




=

Comparing the average values of These tables it would seem
that a 4 to 1 mixture of the Kansas "Iola or "Sunflower gave s strongj
er bloeck than the 3 to 1 mixture. Tables 3 and 4 or lots K and I

?

made from the Western States cement, show, both lots, weaker than the

two preceding lots. The fact that the first two lots set about 10
days longer than K and I may have something to do with the latter's
strength.

The conditions in lots X and I also seem fo be a reversal
of those found in E and G in that the 4 to 1 mixture shows wesker by

an average of 16.9# sq. in., then the 3 to 1 mixture.

On May 15, ten (lot C) of the twenty stones which were to

ct

be tested were broken in the testing machine while the other ten (1o
D) were reserved for the fire test. These twenty stone were taken
from the College quarries just north of the College grounds,

The stone were taken Trom four ledges, five stone from each
i

ledge. _
The first ledge is 28 to 30 inches below the surface of the
I
i
ground.,

The second ledge is 11 inches below the first.
The third ledge is 12 inches below the second. |
fhe fourth ledge is 22 inches below the third. |
The stone were broken in the ssme manner &s that described
for the concrete blocks, and the modulus of rupture is calculated
‘

\fvr
from the same formula, F = E?.
The moment of inertia is calculated for a rectangle.
i £, mand ., =
The stone were not dressed to give a perfect rectangle, only

- . - ¥ l
two sides being dressed to give paralilel sides. The distance between

is 7 3/4" giving for H the altitude of the rectangle of

these sides

[}

eross-gection 7 5/4". The other two sides were left in the rough, |

|
|
1
|
i
|




| B, the base of the rectangle was taken as
| surments of the width of the stone.

appears from the following sketech;-

‘ ol o

lay

s the average of several meas-

A cross-section of the stone

/

Cross section as block

in Yesting machine.

The moment of inertia is cslculated from the formuls 3=

BHS,
A
The moment of inertias for
width B.

Y, is taken as 5H = 3 7/8, the section

i
M as before = —
4
Following out the formula for one stone,

4F = W1y

egch stone depends on the average

being a rectangle.

£
<

say No. 1 of ledge 1, we have

z
\
10

L8]

I [ ]
ﬁHE,
Tog W = 4.343014 Is= =
12
" 1 = 1,255275
log.7.75 =
" v = 0.588271
" Wiy = 6.186560 log 12 =
" T = 2,58872 log %6 =
" 4F = 3.59783 I =
10
4F = 3981 I =
F = 990.2

The modulae of rupture are given in the

(See next page)

10 = (7.7

1

0.88930

z
<

2.66790
1,07918
1,58872
38,79

387.9

following tables:-




BUILDING BLOCK TEST

Lot Mo, 1. Group C. Test No. 2.

I
2o

Kind of Blocks, Limestone.
Dimensions of Block, 24" x 7 3/4" x 10" (nominal)
3. Ledge No. 1.

4, Date of Testing, 5 - 15 - 06,
opecial Treatment,

-=Transverse Test--

Date 5 - 15 - 06, fot Ho, 1.
oNOs af o ¢ Dimensions :Breaking:Modulus ofT: P
¢ Blgelcs 2Ren : of Section Load : Rupture : Remarks :

I o : 18" ;8 8/4d 290" : 22050 ¢ 990,58 :Togied :
B Tgon o sl s yiEns Jeleg ¢ BBE. i Bight side
: : : . 4 :Up -
booAv, £ B oW Sfaxie B4 19005 ¢ BIOL :

BUILDING BLOCK TESH:
Lot No. 2. Group C. Test No. &.

{ind of Blocks, Limestone.

% s . ol a dbam - 3
Dimensions of Blocks, 24" x 7 3/4" x 10" (nominal).

3. Ledge No. &.

4. Date of Testing 5 - 15 - 086,

b. Special Treatment.

-=-Transverse Test--

Date 5 - 15 - 06. Tiot NoLi 8.
iHo. oF: gpan ; Dimensiona ;Brsskingiloln 8 07 porer:s
g Te" :75/ax111/4": 16440 : 657,  :lested

. g . m .n3f4x103f8": 16330 : 707.5 :Right Side:
G g ooe o@ L e g fgien v 16EE0 ¢ - 5682,5  ED

¢ Aw. £ " eMBIAx 1N 34" 16106,6: 649. :




D - 16 -0
ate b 15 06. Lot No: 5,

BUILDING BLOCK TEST

Lot No. 3, Group C. Test No. 8.
Kind of Blocks, Limest one,
LDimensions of Blocks, 24" x 7 3/4" x 10 (nominal),
Ledge No, 3.
Date of Testing, 5 - 15 - 06.
Special Treatment.

--Transverse Test--

of: gnen : Dimensions :Breaiki
: pan ° 2aking:odulus of; 1 :
Blogk: : of Section : Load Rupture Remeris : ‘

fav]

2 I =S €

Date 5 - 15 -06., Lot No. 4.

1 ¢ 187 :W3/ZxXI0" 20030 : 900.5 —iTestal ———
N 375/4x11 1/4": 16180 : 646,5 :iRight Side :
3 ¢ " i73[4x103/4": 23370 : 977.2 :Up -
. A .73/4x11“ 57196860 ¢ Bal.L

-

BUILDING BLOCK TEST

Lot No., 4 Group C. Test No. 2.

Kind of Blocks, Limestone,

Dimensions of Blocks, 24" x 7 3/4" x 10" (nominal).
Ledge Wo. 4.

Date of Testing, 5 - 15 - 06,

Special Treatment.

--Transverse Test--

3 o TP Span ¢

Dimensions :Bresking:Modulus of: Remerks
Bloek: " : of Section : Load : Rupture

1 v AN s lix1a1 /8% ahYe ¢ 1108, 2 Tested @
8. 7wt Vo/&xll" s B7160¢ @ 1110. : Right Side
; : ;. Up 1 ;

AV, 3 " 70/4x101/z" 26465 : 1106.6




| others, while those taken from the
the lot.

| accounted for by the fact

the breaking strength would have been under these conditioms, that is,

5D

/

\

=

e

From the average results of these tables-

blocks taken from the 4th ledge were much stronger than any of the

s econd ledge were the weakest of

The first part of the latter statement might bve readily

that the 4th ledge being at greater depth

then any of the others has a greater pressure with a result that the

stone of the ledge would be more compact and homogeneous.
Lots 1 and 3 seem to have more equal average values, also

each has one stone which broke under about 16,000#, the rest breaking

from 20,000# to 23,000%#. Why this should be the auther is unable to

state unless the cause be in the character ot the stone itself.

To get now a comparison between the strength of the concrete

and stone it will be necessary to reduce both to a common basis. The

best method to get average results will be 1lst: To reduce the dimen-

sions of the stone to thiose of the conerete blocks and caleulate what

presumably remove & core of the same dimensions as that in the concrete
blocks from the stone blocks and reduce the cross sectional area to
that ot the concrete blocks. 282nd: To figure what the breaking
strength of the conerete blocks would have been had they been left

80lid and made to the same dimensions as those of the stone blocks.

We have in the case of the stone blocks:-

W=x18 _753/4 Wl
PN e W
B N G/Le T e
12 ke

'In each case a8ll the formule remains constant but W and B, also we

\know that the load varies directly as the area. Suppose we have the

ltwo cross sectional areas, A, and Ap and Ap = 1/3 A,. Then if a cer-

|tain load W, is required to break the stone of cross section A, 1/3 W,




| ing to these figures.

will be reguired to break the stone of cross section AB

But 42 = 1/3 A, is equal to the expression

Bz Hz = 1/5 B, H, and as H, = Hp we have that Bg = 1/3 B,
or the load will vary in this case directly as the width of the stone,
the modulus of rupture remaining constant. Removing a core from the
stone blocks of the form of that in the concrete blocks would be the
same as removing a rectangle of 3 1/4" in width and 7 3/4" in height;
besides this a width of stone must be removed which will reduce its
total width to 10", Performing this operation we have for the aver-
age width of the stone in ledge no. 1,6 3/4", Then the load required
to bresk the stone ol cross sectional area 6 3/4" by 7 3/4" will be
%agggzn X 19075 = 11977, An average width was taken from the tour
averages of the last tables which was 11 1/4" so that applying the
converse of the above calculation we would have for the load required
to break a solid concrete block of cross sectional dimensions 7 3/4" x
11 1 /4" —g“g%z X 5713 = 8569.5 for lot E, and as all the concrete
blocks would be changed to this dimension (11 1/4) since it is taken
as an average width we would have 1,5 x W for each lot for }%_%%é = 1.8

The following table gives a comparison of the breaking
strengths of the stone and concrete blocks.

It will be noticed that whether the stone blocks are reduced
to the dimensions of the conerete blocks or vice versa, in each case

the stone has over twice the breaking strength of the concrete accord-

i

P

(See next page)




COMPARISON OF STONE AND CONCRETE BLOCKS.

Original Break- Modulus Breaking Losd
Blocks ing Load of After Reduction
Rupture (Calculated)
Stone
Ledge No.1 19075 810.1 11977
Stone
Ledge No.2._ 16106 649, 9664
| Stone
1 Ledge No.3 19860 841,.4 12187
| Stone
i Ledge No.4 26465 1106.6 16598
|
Concrete
. Lot E 5%13 373.1 8569.5
! Concrete
' Lot G 5744 376,3 8616
Concrete
; Lot I 5340 348,8 8010
j Concrete
Lot X 5082 331.9 7623

Note: The last columns of above tables show the caleculated
ibreaking load when the cress-section of the stone blocks were reduced
ifo the same cross-section as that of the conerete blocks ang the cross-
}section of the concrete blocks were increased to the cross-section of
!the stone blocks.,

The photograph below shows the form ot the tower as made in

;a previous test, In this test the front column of concrete blocks

|
|over the fire door was repl
| ¥ >

ace
- B

d_by the column of stone.

S'; 234 :
gt e




On May 14th those blocks, both stone and concrete, which

|were reserved for the fire test were built into & fire sided tower

| face outward over a base of brick end concrete which conteined grate

|bars, fire door, ash door amnd ash pit.

There were forty concret blocks, lots ®, H, J, and L, and

ten stones, lot D, fifty blocks in =11,

Each lot was plaoéd in & column with No. 1 a2t the bottom.
The stone were placed in s colomn, but no regular order was followed,
|The vertical joints on the inside of the tower were plastered with

4.

lime mortar to make the tower airtight on the sigdes,
The sketch below shows a top diegramatic view of the tower

with points of compass end direction of wind which was light that

morning.




T 2 ot Q.7F 3 > .
On June & at 8:15 in the morning a fire was started in the

~

tower and by 8:3C the flames were a foot sbove the tower, The f1

L lames

were kept at this height till 11:30, wood being used throughout the

three hours, 4% 10:15 the rock on top of the column was seen to

crack, the rest following till by 11 o'cloeck all the rock were seen to

be cracked through the middile.

At 11:30 concrete blocks ®l0o, H9, F7, J6, J7, end L5 were
noticed to be cracked through the face. How meny were cracked on
the side next the fire could not be ascertained on acceunt of the
heet,

At 11;30 a heavy stream of water from s fire plug was di-
rected upon the tower end kept running till 12 o'clock.

On June 10, a week later, the tower was torn down and the
conduct of the blocks and stone during the fire and water test ob-
served.

The following table is self-explanstory.

All of the stones were cracked clesr through so that none
could be used in the testing machine.

Those concrete blocks which were not cracked apart were so
near that upon ettempting to 1ift them down from the tower they fell

apart,

(See next page)
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1o give a brief summary then of the test we tind two things

to be true under the foregoing conditions:-

1. The stone blocks have more thsan twice the bresking strength
of the conerete bloecks.

2. Neither stone or concrete withstood the fire test.

It might be advanced thst a builéing would not be under fire
alone for three hours st a time, alsoc that an ordinary fire would not
last that long. It might be answered that a test is worth nothing
unless the material or whatever is being tested is put under the se-

verest conditions likely to be met with.

Also, a@s stated at first, the test s

3
Lo}

eaks for itself and the

reader is st libe

'ty to drew his own conclusions.
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