
66 THE AD HESION OF CEMENT AND 01" VARIOUS 

Taking Mr. Jones' calculations as correct for the 10 feet 
mnk, we obtained the circumferential tensile stress as 523 pounds 
per square inch for the lowermost inch, and assuming this to 
remain constant for the lowermost 12 inches, we had 5 22 x 1 2= 

6264 pounds, which must be resisted by the fou r 10 vermost 
courses of brickwork. These may fail in two ways (I) either by 
separating along the line of vertical and horizontal joints, which 
would develop the adhesive resistance of the cement mortar 
(2) or by rupture of the bricks by direct tension; the former wa,s 
the more likely, and the adhesive area called into play would be 
4t (4t x 4 + 4 x 3) = 135 square inches, and VN = 46 pounds per 
square inch, which would be well resisted by cement mortar, 
I to I (see tables) . 

He hoped Mr. Jones would complete his experim ent by 
building up the tank and filli ng it with water until it failed . 

Mr. Shellshear also appeared to think that retaining walls 
should not be red uced on account of the adhesive strength of the 
mortar, and introduced the question of foundations. Now, a 
large number of retaining walls fai led on account of the defective 
foundations, by sliding forward bodily, and by yielding to excessive 
pressure on the outer toe, although they would have had sufficient 
strength and stability had the foundations been sound . By reduc
ing the thickness of a wall we undoubtedly increased the pressure 
on the outer toe, and developed tensile stress on the inner toe, so 
that the design of retaining walls must be considerably influenced 
by the nature of the foundations. But these objections did not 
apply to solid rock foundations nor to any case where proper 
foundations existed or had been provided for independently of the 
wall which was built upon them. 

He did not, however, wish it to be understood that be recom
mended the reduction of the thickness of the retaining walls to 
such an extent as to develop the full adhe ive resistance of the 
mortar on the inner toe, but rather that a certain value should be 
taken as the safe adhesive strength of the mortar used in building 
the wall, and that the thickness at the base should be such as to 
insure the tensile str~ss on the inner toes never exceeding the amount. 



TABLE {. 

T ENS I LE STRAJ1'! ,R.EguIRE'D 'f0 SEPARATE BR I CKS CEM ~J(TE'o TbGlU'H)! R I'N ,B:LOCKS , ,OF, FOUR, WiTH P O.RT LIAND' CEM.I!'NT 
AN D L I ME MO RTA'RS, AT END OF TW I!IlVE MOt; Il" HS. ' 

~g, D I M~NStON IN INC H ES. TENSI IJ.E S1IRAI1'I IN L I:IS. 
E WeIght in i' lb •• ~c.; 

\ .. ~ 1 Co c 
Area. Portland Cement and Sand. Lime and Salld. Deocripllono I! ';!l 

~ Brick.. (;) tJ c . , 1 ~ I Cubical 

Dry·lw et. N~at· l l; to 11 2 ~ l ' Is to ~ / 'to 1 I ~ to 1 

Gault C lay. 
Pressed ... 
Ga ult Clay 

Wire Cut 
Gault Clay, 
Perforated 

Suffolk .. , 

Stock 
Fareham .. . 
R ed ... 
Staff' rd~h'e 
Blue Pres'd 

Bed. I Edge . 
d u~~ 'i ( ,5 c CoMents . ltQ.2 1 1 1 ~O 2 'II to 2 lh ... ... c 

~ :2 lue I I )".-
~ di INa.. Dorklng Chalk. 1:: < 

'"" ,CFJ 

,i,os·1 ins., ins., ins. I ins . I ins . I I I . , I . 
40,04l8-75~- 1 25 2-75 36-09 24·06 99-25 5-136-4-7 1(531- 1576-4 B~l 9BB-e 7,35-2 br'kel n 1448 1 52d-5 638.7 Air 

1673-41 1642 , 170B 12641 7503 drilli ng • I W 'ter 
2400 1558-3 not set 1037 791 772 not set not set 679!4 Air 

132,7 9-00 4- 12512-75 37-125. 24-75 102-09 5-86 6-85 1679 1408-3 not se not set not set not set W' ter 
. 3898-82982 2231-6 1663-2 1088-6812-6 1763-0 134Q-3t47.0 Ai r 

46.409-004-3752-625 39-37524-625 1(03"'48 4-955-7630, 11 -0 212,1 18';\, 4-41561'-4933'2 641 W ' ter 
3275-22346 2247 2030-6 1 ~30-6 IG37 2372 1788-2428.6 Air 

34·94 9-004-5 2-62$ 40-5 23-625 106-3 1256-181-143231 2484 2~8 1 93~-4 1869 1154-2 . W ' ter 
2816-82264 1571-8 1516-2 Sl5-S 792-6 1210-6 1479-3423.8 Ai r 

38.749-004- 1252-62537-12523- 125 97-45 5 5-573445 2455 200g 1580-R12596 845-6 I W ' ter 
4538 2990 2064 1499 1236 1040 1919-0 1743-0449.0 Air 

90.4 8-754-1252-62536-01 22-97 94~74 6-557-524449-02237 1917 1,128 I: r45 653 I W 'ter 
I 2563-4 2008-4 1535 U S3 752 ll02-7 t3Go-6 hot set Air 

with froglII 1.04/8-7514- 12512-75 Staff'rdsh'e 
BlueRough 1'7.928-754: ' 252-75 
wit'out frog 

1s44 
35-09124-06 / 99-25 17-5 217-9012749 1329 1304 1053 ,1016 71S I W~ter 

1744"4 1701-6 1746 iL299-6 g88 not set 1-269-P (O!Io,.S I;lOtpet Air 
J6-og 24-06 99-25 7-757-81 145 1 104B-2 11 86 l ogO 843 not set . I W'ter 
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Tl\BLE II, 
ADHESION OF MORTAR TO BRIC KS, 3 BRICKS SET AS IN FIGURE I , MORTAR 7 DAYS OLD, 

'."'~ Mao 
Force per Me-an Helative 

Area 01 Area 01 c: Force per Force ptr Adhesive, 
Description, Size of . ach tach Two Total Force ,~oare Square i~1:1~: Sql1af'e nttl. neat Rema~k8, 0 , J oint. Pound., m~ two it:tch two Joint. J oint. , lDch one Cement 

Jomts, Joints, Joint. J Qint = 1,' 

N 

: I Neat Cement ~ 1"""'" 19'33 38'66 2200 'I I 
,6'95 

~ 82'42 

153'g<) ! ' I :rh~ Brick 
3750 j 2 sheared as 

.. 4'55x4'20 19' II 38'22 ' 3750 98'II 196'22 } 164'84 , I '0000 well the 

3 4'55x4'3 19'56 59'12 :21 50 Ll 72'22 144'44 
. " ' Joint, 

3500 r 2 'FaiJ'ed ODe 
4 Crushed Sandstone ~ 4'7 X4'2 19'7,4 39'48 

} 66'15 ~ 'So after the-5 and Cement 4'5 X4'3 19'35 38'70 2500 64'60 , 1129'20 132?0 0 il5 blher, 6 1 to 1 4'5 x4'35 19'57 39'14 2650 67'70 , 11l5'40 " 

~ Crus bed Sandstone i 4'5 x4'25 19' 125 38'25 ~50 24'83 
~ 24'13 

49'66 ~ 48'25 ! 0'2927", ,: a nd Cement 4,'55x4'25 19'33 38'66 75 22'63 45'26 
9 ' 2 to t 4'6 "'4' 25 19'55 39' 10, 975 24'93 49'86 

4'5 X4'25 119' 125 38'25 215 -Ll 16'86 do, do, 0 
Crushed Sandstone ~ 1075 r 2 

~ 15'01 

33'72 
I a nd Cem'ent 4'6 X4'25 19'55 39'10 550 14'06 28'1 2 } 30'02 0' 1821 , do, , do, 

3:10 1 
4'6 x4'35 20'01 40 '02 430 Ll 14' 11 28'22 

do, QO, 2 
700 [2 

Cru shed Sandstone ~ 4'55x4'3 19'56 39'12 350 I 
9'58 

~ 6'64 
19'16 ~ r3,~8 

do. do, 3 400 r 2 do, do, 
4 

a nd Cement 
4,55x4'~5 19'33 38'66 200 5' 17 10'34 0'0805 do, do, 

S 
4 ' tol I ' 4'55x4'25 19'33 38'66 200 5'17 ' 10'34 ' 

6 B luestone Dust and ~ 4'5sx4'~ 19'56 39' 12 , 1850 47'29 } "\ .. ,8 } 82 ,g6 ! 

do. do, 
7 C,l:ment 1 , 4'45x4' 11 8'69 37'38 2600 53'50 ' :41'/1'8 .roy'oo I 0'5032 190' do, I to I ' 0' L ' 8 4' 6x4'25 19'55 39'10 rr 0 1 23 '65 150 r 2 47'30 do. dD 

&5 

>-l ' 
::t: 
M 

> 
t:1 
til 
!oj 
CD o 
z 
o ,., 

8 
~ 
>-l 

> 
Z 
t:1 

o ,., 
-< 
~ o c= 
en 



• 

• r·) I I I ( 

, ( I ; 
,~, 5 x4~~1 

I'. ,~ 

'" ' 

19 'Bluestone Dus't ~ 1.8'90 ' 37'£0 1 !Zoo' " 3l'7'4 } ., 63'4S I) do, do, 
20 

; J 
3!fld Cement 4' 5x4':l5 19' 125 3S'25 1000 26' 14 I 27'91 52'28 55'82 o'33!l6 do, do, 

2 1 2(tQ.,J.. •• j , 4<'65X 4'25 1 9' J~ ' :J8'/i6 Ii:JOO ' 25 '86 I, 51'72 I, do, do, r I 
, !1US6X;4i lj ' 195 ~9"Jo2 5'50 14'05 28'1Q-

~ 29'~8 
do, do, 22 .;BluestOlfe l " 'J}'u~ C, { 

4' 5x4'3 1935 38'']0 ~o - 12'92 } I' } 25'84 do, do, 23 a nd Cement 
575 { I 14'S4 0'1800 

24 I 3 to 1 4'5~x4'3 1951$ \ 09',12 &ec' 2 
175.7 35'14 do, do, ( , 

,B luestoli'el." 'Dbst ' { 4" 5"4i~, IS'90 37'-80 67$ 17:S5 3.5'70 

}30'~6 
do, do, n 

25 ~ I'S'~~ l!I 
26 a nd Cement 4' 6"4' 15 19 09- ':JS"}S \j2$ lU '(J'3 22 '26 do, do, =: 

575) I 0' IS53 tzl 
27 4 to I 4' 5"4'2 , IS'!;Q 31' t9 '1of t 2 11,6 '~ 33'72 do, do, :z 

( , J "i 

2S :N epean lRi"V'al' Sandi r 4'55x4'2 ~9' r I ' 3S'2~ "550 40'55 
l '5G'6~ ' 

81'1 ()I 
} 11 3'2'4 

do, do, I':!: 4'55x4'2'5 ~9'33 " 38 (-)6 7900 , 7510l 150'02 0 '6869 do, do, 0 29 a nd Cement 
1700 11 J ,loo 

~ I to 1 4'55x4'25 19'33 3$'69 Sf31 IOS'62 do, do, '-l 30 ~~Ob 2 > 
f /. ( 4'55x4'25 19,33 3SJ66 950' 2415'7 l 1 36'42 

do, do " r 4~',I4, , (J) 
I, 

38' 25 "001' ~ 3' I N., ••• Rim So.d t 4, 5x4'25 19' 125 650 2 ' 
12'41 

~ 18'21 24'~2 0'221>9 do , do, 
32 a nd Cement 650 I ' J 

I C;j 33 2 to I 4'55x4'2 19'1 1 38'22 700 2 17'6( 35'3'2 j -do, do , ~ 
4' 5x4'25 19" 25 300 15'68 } after the '" ,1il 

34' \ N epean Ri yu,SIUld. t '4'5SX4'25 19,33, 3&'(6 37,9'1 I ' '3'25 19'8!) 
26'50 ,8:42 0'11 17 other, " 

35 and Cement 650 ) 2 One 'Brick 
36 3 to I 4'55x4'2 '9'" 3S'22 250 6'54 j 13 08 I I was broken 

4' 6x4'3 19'78 39'56 200 5,05 10 10 l I off in carti ng 
37 I Nepean River Sand ( 4' fX4T3: 8 '6 150 { I ~ I to University W7 , 395 (Joq) 21 1, 5:68 4'97-

II 'jli' " 9'94 0'0603 the other 38 I and Cement t 
19'33" IJ~ 'M), 12~~ ~~ I , , 4'2P I 

I I stood 300 39 4 Lo I 4'55"4'25 8'40 
- j Ibs, ----,- ----~ 

1. 111 III ~ 



T ABLE III, -..r 
0 

APHXSION OF MORTAR TO BRICKS, 

T w o Bricks set as in Figure .2, M ortar 7 days ol d , 

>-l 
;t; 
l>:t 

t NCI, O"cPptlon bf Material., Size of A=of I Total /Force per /Mean Forcel Rel!ltive I 
~emark., > 

JOint, J oln.t, Force, Square Inch per Adhe,,,,'. ness, t:j 
Pounds, Square Inch N'cat(;ement - l ;t; 

l>I 
~ 
0 ( , 

I}"" 
:z: 

! • II ,_ I 

40 4'50X 4'25 19'125 3,650 190'84 0 

Neat Cement' 
'>l 

41 ~ 4'5 x 4'3 19'35 3,100 , 60'20 1'1000 l";) 42 l 4'5 x' 4'25 ' 9~1 25 3,100 162'09 ~ !OI' (411 'I l>:t 
40' '''' ",. <!l'r!d~ITe(t"Sarid$tqrt~, a"d {: 4'6 i 4'2 '9'32 2, 100 1b&69 J~'02 152 ~ '44 Fement, 1 to 1 ,V55 X 4'25 '1;9"3~ 2,000 1°3'46 0'5993 
45 ",,82~ > I"~ I i , 4'5 x 4'25 IQ" 95'42 Z 

.. II j (t JJ (.f', ~..l , t:j 

41l " 1" CrulRet!' Sah~at<>ne ,~nd { 4'55 x 4' 3 IQ'36 ~ , !J'S <1 &)'01 
} \S~ ' 25 

,-
0 

47 Cement, i.! to 1 4 ',~ x 4'3 /9' 5 0'3347 '>I 

48 , I • ~'6 x 4i 3 1,9'78' 9q<l 45'50 I < 
, I ~ 

'f 
IrH ' 4" ~ f9''S5 I' ~ I} H 1i}2$' 21' . 0 

Irs ~ 4'3 1'9'35 1650 33'59 ,~a'8 \ o'q3~ c:: 
VI 

, (f II "I ~'$ ~ 4'~ 19":JS 250' 12'91 I ' I 

I I ~ "r I. H,'" ( I f 
.1 I' ~ ,t i) ? I • ~-. II 153 Crus ed' Sand~tone and ( \i ,~ X- -413 ' ' 9'15 .; '450 I 23'25 J J l tj1 

54 Cement, 4 to 1 4'55 x 4'3 19'56 350 , ],89 19'27 O'II26 , 
l 4'5 x 4'25 19'125 300 15'68 



55 Bluestone Du~t ~nd { ,\1,'5 ,x 4\.2 
56 ~1IJTl,n t, \t to 1 4'5 x 4'25 
51 

, 
lV5 x 4'25 

58 Bluestbne Dust and { 4'5 x 4'3 
59 C,ment, ,2 tO t .' 4'50 x 4:1i15 
60 ( 4'55 x 4;3 

6~ iUuestone Dust a nd { 4'5 x 4'3 
62 Cem~n t , 3 to 1 4'5 x 4'25 
63 4'5 x 4'3 

6'4 ' (Bl ues~one l1}ust and { 4'55 x 4'2 
65 Cement , 4 to ' I 4'5 x 4'25 
66 4'55 x '4 '2 

Nepb lrt Rive~ S~n d and 6? { 4'55 X4'2 
68 0e'ment, 1 to I 4'5 x 4'3 
69 , 4'55 x 4'3 

70 Nepean Rivll( Sand a nd { '.fSX 4,25 
7 ~ Cemel)t, 2 to 1 4'55 x 4,2 
72 I 4'5 x 4'3 

73 Nepean River Sand and { 4'5 x4'25 
74 Cement , 3 to 1 4'55 x 4'25 
75 4'6 x 4'3 

76 Nepean River Sand and { 4'55 x'4'25 
77 Ce.ment" 4. to 1. 4'55 x4'25 
78 4'5 X 4'3 

18'90 1,4SQ 
19'12S I t ,700 
' 9'125 l , r50 

19'35 750 
19'33 7So 
19'56 750 

19'35 700 
F9'125 850 
19'35 700 

19' 11 300 
19' 125 275 
19'11 350 

f9'u 2,050 
19'35 1,900 
19'56 1,350 

19'Ul5 800 
19' II 550 
19'35 925 

19' 125 450 
19'33 425 
19 '78 350 

19 '33 200 
19'33 100 

,19'35 150 
, , 

,6'9 I} 188'88 75' 06 

':';; I} 
38 '79 38'62 
38'34 

36 '17 
} 38'92 44'44 

36' 17 

115'69 'I 
14'37 J 16' 12 
18'31 

'1O'j,' 27 
} 91'49 9~h 9 

69'01 

41'83 
}. 39'47 • 1 28'78 

47'80 

23 '52 
} 21'06 21'98 

17'69 

10'34 } 5 1 7 7'75 
7'75 

\ 
0'4388 

I 0'2257 

0'2275 

0'0942 

I 

\ 0'5349 

0'23°7 

0' 1231 

0'0453 
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T ABT."E IV, 
'ADH ESION OF MQRTAR TO BRICKS\ ' (3 BRICKS SET AS IN FIGURE II MORTAR 28 DAYS OLD, 

Area of For("c p~r Mean Force per Mean R elative 
Area of Force per Force per Adhesive' 

/'\0, Description , Size of each 
."ch 'two Total Force S3;,are i~Xl~~ee R l!m;lrks. J oi nt, PObnds, iM two &juare i~~la:~~ 

ness neat 
J Oint. Joints, Joints, inch m'o Jolnt. 

Cement 
Joint., , J oill t = 1. 

79 i 4'Ssx4' I 18'65 37'30 11 5'28 

\ 103'°4 

230'56 

1 206'8 80 t .. 4's,sx4'2S 19';33 3~'66 91'82 i I 83'6!h 1'0000 
8 , , 4'SS~'~ 19'n - 38' 22 102'04 , 204'08 J ' 

8l 4'5 X4'2S 19'03 38'66 62'07 124 '1 4 

83 ,,",'" t 
\ ~9 '43 \ 11'8'~ lent 4'5 Xf',z 18'9(>- 37',80 ' 62',16 124'32 0'5767 

to It 
84 4'5sx4'27 19 '~ 38'84 54'06 108'12 

85 4'6 X4'3 ' 9'78 39'S6 31 '-59 

~ ~:r89 
6308 , , 

at ,dsto ne l 4'5 x4'2 ,8'90 37'80 37'03 74'06 
} 67'78 nent O'3tl88 

87 IS'90 
t , 

: to I 
4'~ X4'22 37'80 33'06 66'12 

( 

88 4'6 x4"25 
, 

Ids to ne f 19'55 39'10 22'37 

J '24'OI 

44'74 fc 

8g len t 4'5 X4'2S 19'125 38125 23'52 47'04 r~'02 0'2330 

90 : .tQ , l , 4 'SSlC4'2 19" T' 38J22 26'16 

9 1 lds ton e [ 4'5 X4'2 18'90 37'80 19'97 39'94 
92 lent 4,55 X4'2 19 ' LI 3S'22 27'47 ~ ~2'7S 54'94 ~ 45,S? 0'22°7 N 
93 

,t9 I 
I S'i()~ 29:S3 41,66 

yi 
.'" I, 4'5 x4,',2 37'80 , J III ~oo r J 

" I>:) 
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94- 1 , Bl.~to" D." "d~ l 'SSX4'2 
9S Cemetif " I I '6 X4'2 

96l I ('-I j' l (to "', I I I ,I "j 
4'5 X4'2 

9~ Bluestone Dust 'r 4'S5 x4 '25 

~ 
and C~n'Ient " 4l SSX4'27 

( ' 2 to'! 4'5S'1b\l2 , 
100 

Bldestone Dust { .' ,-.' 10 ,1 a nd C~rftent' I 'f SX4;2S 
102 

( 3 to< I 
4'S5X4'2 

1011 B lues tone ( D\I,'l ~ , {I ,4;' 6X4'2 

loll- an,d CUm~~t 4'5SX4'(J 
105 4 I 4' 5x4'2 

106 I r 4'S5x4'2S I Nepell9. Ri v~ r ,sand 
10'1 a ni! Cement i 4'55x4'2S 

loB I to I l 4'SSx4'3 

' 09 4'5 X4'2S 
11 0 Nepean River Sand f 

4,S5x4'2 a nd Cement 
I I 1 2 to 1 4' 6x4 ' ' 5 
11 2 

N,p.,o lli." S.od { 4' 6x4'2S 
113 a nd Cement 4' 6lc4'3 
114 3 to 1 

4'SSx4'2S' 
11 5 4' 6x4'2 
,, 6 a nd Cement 4'SSx4'25 

19:' 
19'3 

18'9 

19'0 
19'4 
19:L 

18'9 

19'1 

19'1 

19,3 

19:$ 
, 8'g 

19'3 

I g"a 

19'5 

19,1 

19' 1 

,19'09 

19'5 

'9,7 

19'3 

' 9'3 
' 9,3 

11 7 \". ' a. "A4·' 10''::' 

Nepean R ive r Sand f 
4 to I 4 '55x4'3 0 

3~'-i2 24AQl" 3:64 2~O.o) ) I 
~9QQj 2 37'80 2200 

38'~6 ~)QO , 

38'84 170O, 
3~'22 I~So, 

37'80 
1000 ( I 
J3QO ) 2 

5 38'25 go,q 
38'22 , 759 LI 

1350 r 2 

38'64 7$01 1 
I IS~S ) 2 

39'12 ,..000 
31'8 1000 

38'66 ~9$0, L I 
~pq r 2 

I 313'66 I'S'1 
1650 L,I 

39'1 2 2000 rl2 
S 38'25 900 

38-22 350 { ,I 
950 ) 12 

38' 18 , 80Q 

39'10 400 { :1 
700 ) 2 

39'56 600 

, 38'66 420. ( ,I 
700 ) 2 

38'64 250 
38 '66 300 
39'1 2 ~2Q : 

162'7,9 , 

Y"" 
Jl 2S' 58 }12U:9,~ 64'69 

~ I' 8g 1 ~913~ 
58''20 ' , \ 11 6'40 

54;3 1 1~5'3~ I 108,62 
19Q'6q ' ~3'76 8q'~ 

3793 J l ' \ 75' I 

30'42 }"',, , 60,84 }S4 ~ ~3'S 2 47,04 
2'7'47 54,94 

2'1'02 J 24'314 42,04 
} 48'68 ,25'56 51. 12 

26'45 

1" 
S2,go 

62'72 l 12544 
r S~'99 ~ 100'98 55'61 111.22 

I 46'65 J 93,30 J 
23'52 

},o" 
47,04 

11'06 34,1 2 
}4I'02 

~o '95 4 1.90 
14'06 28,1 2 

l 29'12 } 14'56 15'1: 6 30,3 2 

1 <V 48' 28,96 

6,47 
} 5'76 

12,94 l 
7'75 15,50 J 11 '52 

6,1 2 

, 0;6006 

I 

0~99 

:0'2632 

0'2362 

;, 

O'SJ3 L 

0" 990 

0' 1413 

0'0559 

In this case the 
t wo joints ap-

peared to yield at 
the same time. 

, 
~~re Ib,e joiqt¥ 

yie decl 'one after 
the other, 

do, do, 

do, do, 

do, do, 

do, do, 

Bpth joints 
~.,a ppeared to 

; :ield a t the sa me 
tl"me. 

<lo.- do, 
II", do.! 

Failed one after 
the other, 

do, do, 

do, do, 

do, do, 

do , do, 

clo. do, 
do, do . 
do, do, 

do, do, 
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No. 

11 8 
119 

' 120 

1;21 
122 
123 

124 
125 
126 

127 
,'28 
129 

I 

' l~O 
1>31 
.32 ,/ 

T ABLE V. o..t 
if. 

AD'HES ION OF -M ORT AR 'TO BRICKS . 

T wo Bricks set as in F igure 2, Mortar 28 days old , 

I' 
DeacriP4ion 

I.. , 

N¥t Ce'JIlll1t, ... 

Size o( 
Joi nt. 

{ 
14'SSx 4'25 

.. , 4'5 X 4'2 
• 4·5 x 412 

Crv-siJlld SandHO ri e- -a'rld { ,4'-55 X 4' ~5 
Cep1~nt, 11 to . ~ 4'55 X 4'2 

' 4'55 x 4" 17 

Crushed 'SIl.nd.to~e a nd 
'Ceirlent, 2' to 'I 

j) 

Crushed Sa nd,stone a'nd 
, Cement, ~ to "1 

Crushed 'Sand~to~e a nd 
, Gement, 4Jto t t 

f 4'5 x 4'2 
,4'55.x 4'2 
4'55 x 4"5 

I " 

{ 
,4'5$ x 4'~ 
4'55 x 'f 25 
,4' S x 4'2 

f ' 4 '5 x '4'2 
I 1415 x 14'3 

4'5:1t 4:2 

Area o.~ 
Joint. I 

I 
19'33 
l a'go 
18'90 

18'8$ 
19' Il 
18'97 

18'go 
11l'!! ' 
8 '~ 

19'.1 1 
1 ~1"33 
IS'99 

18'99 I 
19,35 ) 
~8'90 

Tot;>.1 I Fprce or IM.an Forcel R.I:<tive 
Force, Sqhare rnch per . A~he. I\'en ••• , , 

Pounds, Squar", Inch Nea~ O:ment .. l" 

3,7QO 
4,Boo 
4,1 00 

3,600 
3,100 
3,100 

19 1'4 1 
253'96 
i l 6'93 

' 90 '67 
62'21 

~ 6d" pl 

t ' , 5220'76 1'0000 

"0 '7'795 

Remark., 

~ 
t>l 

> 
t:j 
:= 
~ 

~ 
1'he brick broke,with ~ 
3250 thus- f,;j 

" a ·e 
a " I "l 

> 
~ 

1,700 
1,400 
1,;350 , 

, Sg'94 
r 7312~ J 

71 '5° 

} 172 '09 

} 7S'23 

} 36'64 

o 
; O'{l$43 '" 

8QQ qoo 
7qo 

1,000 ' 

1,4,SO,) 

4 1 '86 
310'03 
37'°3 

52 '9 1 , 
76'71 

J. '64'SI 

..: 
> 
" 

1 O; .1 ~59 '1' g Thest; ~~~u)ts , appear en 
to be Inaccura te, 

O:g,g35' \ 



J '* 
I 

133 Bhtestone Dust and 4'5 x4'15 18'67 2,5 !37~11 
} 148'26 I 134 Cement, 1 to I 4'55 x 4'1 5 18'88 2,6 ° 140':66 ,0'6715 

135 ," 4'5 x~:(.s '; .19'0 5 3,200 lli7 '!l2 . 
" 

136 Bluestone Dust and f 4'55 x 4'2 19'II 1,500 \18~9 
} 77'39 I " 137 Cemen t, 2 to I 4'55 X 4'2 19'II 1,400 13~6 :0'3505 

138 4 '55 x 4:1 18'65 1,,500 80'42 

139 Bluestone Dust and ,{ 4'5 x 4'2 18'90 750 J9:68 
} 35'14 1 

(') 

149 Cement, :I to I , 4'.5 ~4' 2 18W 650 ,34';)9 ;0' 1591 l';I , 

141 4'5 x"'4'25 ' !:P'~S 600 ., 31 ':i7 lib 
[>j 

Z' 

142 Bluestone Dust and 

f 
4'6x 4'25 600 30'69 

} 32'77 

"I, 
19'55 

143 Cement, 4 to 1 4'5 x 4'25 19'125 700 36:60 .0'1484 -= ....... 0.; 
144 4'55 x 4'25 _ f9'43 600 -31'03 "'~ :;! 
145 N epean River--Sand 'and 1 4'5 x'4'r~ : [8'67 2,000 107' 12 1100'75 

~rick sheared at '" ell , 

146 Cemellt, ' I to I 4'55 Q'25 I 1'9'33 1,650 85,35 'O'.J.563 ' Joint, "I 
147 : 4'5 x 4'25 ~' 1 25 2,1 00 IC!!),SO 0 

148 N epean Ri yer Sand 'and J 4~6 JC; 4' ~7 t9 '~4 1, ldO 56,00 
} 4S'I 7 

~ .. 
149 Cement, 2. to-J - 4'55 x 4'25 1'9'33 700 36'21 0'2182 (') . 

1'1' 
150 :4'~ x 4'2 !:9'II ' ,000 52'32 !" 

151 Nepea n River Sand And f 4'55 x 4'2 ~'n 400 20'93 } 152 Cement, 3 to 1 4'5-5 x 4'25 rS!'33 350 18" 0 19'1 I I $>'0865 
153 4'5.5 X4'2 lJI'u 350 IS'3 1 

154 
Nepean River Sa nd a nd 1 ~'5S x 4'2 l!nl 3CiO 15,69 } 17'43 1 

155 4'5;5 x 4'2 19' u 3Qo 15'69 0'0789 
156 Cement, 4 to I 4'5.5 X 4'2 1'9'11 400 , 20'93 

-.,l , 

c" " 



76 THE ADH$S I(>N OF C,.El!):ENT A 1) OF VARIOUS 

SUMMARY-OF RESuiTS DETAiLED IN AB LES I I'i, II I., I V. AND V. : 

Descril'tion of ~at~als; 

N~ ~ement "' .. . .. 
t::rD,1lij;d..,Sandstone and Cement, 3 tb I 

Do. 
Do. 
Do~ 

do. 

40: 
00. 

Blu~tpJ)e DQI;t aHd <;:,etQent, 
_po. do. -

2 to 1 

3101 
'4 to 1 

... ') !o I 

••• 2 to 1 

Mean-
Adh"sive Str"'!&th 

iii POllDdi per 
Square InCh 
after 7 days. 

; .., 

I~ ' ,. 

1 L7 -

53 
26 · 
10 -

29 . '. 
41 

-- Du. - d~ :~ 31tf 1 I-- - :J'4 
- Do. . do, .. . 4 0 I 

Nepean River Saiid and Cement, 1 :to 1 

.. Do. . dO. - ':2jo 1 

Do. do. ~.!b 1 

Do. do. to 1 
:.. :.. 

.:. 

23 -
102 .. 

38-

20 

<) 
-' 

:. 

. -:: Mean :.. .. 
• Jla esive- tren~h 

_ }l}l'ou-tiil!fpet 
Squar ... lndi_ 
aft~ 28 days. 

.:. "~'" 

, ::.. 

..: 

. " 

2£3 ~~ 
I ljti .: .. 

73 
48 -
4s 
li6 . 
84 
4!"" 

:: 

::: 



No. 

TABLE V-H. 

T I!NS IL F. STRAIN.-I" X I" Briquettes mixed with" L" (" Castle") Cement a nd different ki nds of 'Sand, in the proportion of 

3 to I by weight. 

T ensi le S\rain-i n Pounds per sq. in. 
, -

Deecription of San d used. 9uantity 
o Water. At 3.days. At 7 <lays . At 28 days. 

~ -
--- -

1 Sand obtained from Crushed Sandstone, as used in tbe tes ts ... ... 10 0/0 
"-

104 19 1 219 

2 Y~Il{)71J Sand from Dowling Stree t ... .... ... ... ... .., 7P/o 43 177 215 

-
3 Whit~ Sand from Dowling Street ... .... ... .. . ... . .. 7!/00 1(32 183 2 19 

4 Neptan Ri'IJer Sand, (residue on 9oo-mesh sieve-571- per cent .) ... .. . TP/ o ~ 123 182 232 

5 Do. do. (passed through 400 a r.'CI caught on 900·mesh sieve) ... 71- % .~ IIL 173 :234 

~ 

-

N .B. In the case of both NOB. 2 and S the Sand would all pass through a sIe,'e of 900 meshes to Square Inch. 

(') 

; 
pj 
Z 
>-l 

a: 
o 
el 
> 
~ 
en 

>-l o 
tJ:j 

~ 
(') 

l"l 
en 

"'1 
"'1 


