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MORTAR WITH ORDINARY COARSE BANK SAND

Folume of Plastic Mortar and Quantities of Materials per Cubic Yard. (See p. 226.)
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NoTE. — Variations in the fineness of .the sand and the ceme

may affect the values by 10% in either direction.
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Quantities of Malerials for One Cubic Yard of Rammed Concrete.

Based on a Barrel of 3.5 Cubic Feet.
(See important foot-notes, also p. 225.)
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BY PARTS
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BY VOLUMES
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I 140210
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1 |14.0(28.0
1 [14.2)31.5

1 |14.0/35.0
1 (17.5/35.0

0.68
1.00

337 0.44‘0.65
3.02/0.30/0.78)
2.73/0.35/0.88

2.40/0-32 0.07
2.64/0.51/0.68
2.42(0.47/0.78

2.23/0.43/0.87
2.07/0.40/0.04
1.93 0.37|1.00
1.81i0.35 1.0§5
1.70/0.33|1.10
2.02{0.52/0.79

1,89.0.49:0.85
1.77|0.46/0.92
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1.57/0:41|1.02
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r.4eio.37ix,m
1.84/0.50 0.72
1.73/0.56/0.78
1.63/0.52/0.85
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1.47(0.47/0-05
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|
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1.27/0.41|1.07
1.22/0.30|1.IT
|

1.52/0.50/0.70
1.44/0.56/0.84
1.3730.53 0.89

1.31/0.51/0.03
1.25/0.48/0.97
1.20{0.47 1.01
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0.70/0.51 1.02

1 l21.0l42.0

0.67]0.52,1.04

3.26 0.43'0.63
2.80!6.38/0.75
2.60/0.34/0.84

37/0-.31/0.02
.55/0.49{0.66
\32(0-45(0.75

.31{1.04

| |

1.80(0.47/0.81
:.6()|c.44!o.88
1.58|o.41 0.02

1.40/0.39 0.07
1.41(0.36/1.00
1.34ic.35i[.o4
1.78/0.57{0.60
.66|0.5310.75
1.56/0:50/0.81

1.47!c.47!o.86
1.30/0-45/0.00
133 3.42'0.94
1.26(0.41/0.08

1.20/0:30/ 1,01
1.15/0.37|1.04
.46‘0.57io.76
.38({0.53/0.80
.3120.51&0.85
.25/0.48 0.80
.19|0.46,0.03
.14/0.44/0.00
.0010.42‘0.99
05/0.41/1.02
.01/0.30/1.05
1.17/0.610.76
1.07,0.55/0.83
0.00 0.51 0,00
0.92/0.48/0.05
0.8060.44 1.00|
0.81|10.42|1.05
| |

0.75(0.40 0.97

3j2.04/0-300.70
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3.15,0.41|0.61
2,78 0.30|0.72
2,40 0.32:0.80

2.25,0.290.88
2.46 0.47 0.04
2.23_o.43io.72
|

1.88/0.36/0.85
1.74.0.34/0.90
1.62.0.31}0.94
1.52/0.20(0.00

1.86/0.48/0.72

1.7310-45/0.78
1.61i0.42|o.83
1.51i043()i0.38
1.42i0.370.02
1.34/0-35/0-05
1-27i0-33.0-90
1.7110.55/0.66
1.60/0.52/0.72
1.5¢,0.48/0.78
| |
1._‘5Ii0.45'0.82
1.33;0.43}0.86
1.26|0.4l 0.90

1.20/0.30/0.03
1.I4io.37‘o.qé
1.00;0.35 0.00
1.40 0.54/0.73
1.32 0.51|0.77
1.25/0.48/0.81

|
1.19 0.46/0.85
I-13/0-44|0.88
1.08/0.42/0.91

1.03/0:40/0.03
0.00 o.;;!:‘\lc,gb
0.95‘0.3‘;|o.pg
1.12/0.58/0.73
1.02 053}0.79
0.04/0.40/0.85
lo.87 0.45/0.00
0.81/0.42/0.04
0.76/0.30/0.08

0.71 50.4650.92

e
2.05/0.38/0.57
2.58/0,33/0.67
2.20/0.30/0.74

2.06/0.27/0.80
2.30/0.44|0.60
2.0710.40/0.07

1.8310.3610.73
1.92/0.33/0:78
1.50!0.3110.82

1.47‘0.28‘0.86
1.37/0.26/0.80
1.72 0.45,0.67
1.500.41:0.72
1.48 0.3810.77
1.38/0.30 0.80

1.20/0.33/0.84
1.21,0.37{0.86
1.14/0.30 0.80
1.60/0.52/0.62
1.48 0.48/0.67
1.38 0.44/0.72

1.20/0.42/0.75
1.22|0.30/0.70
1.15;cv37io.82
1.09!0.35:0.85
1.03/0.33/0.87
0.98|0.32!0.80
1.30|0.50/0.07
x.ze:o.u 0.71
1-15/0:45{0.75
I.og'o.42 0.78
1.03/0.40/0.80
l0.08 0.38 0.82

.04 0.3610.85
.00 0.3510.87
0.86/0.33/0.80
1.04/0.54/0.6%
l0.04/0.49(0-73
0-86I0.44i0.78
lo.80/0.41/0.83
o.74io.38 0.86
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!0.65 0.42/0.84

1.00
1.01

.78 0.26/0.54
41/0.31 (ofi2
a2 o.zSio.GE
100/0.250.74
.16/0.42 0.50
.03/0.37/0.62

74 }0.34 |o.68
.59‘0‘31!0.72
.46/0.28/0.76

35
.25
.61
48
37
27(0:33(0:74
a8l6.31(0.76
.11/0.20/0.70
040-27(0.81

.50 0.48%0.58
-38/0.44|0.62

.28/0.41 |0:66

20(0.30/|0.70
1.12|0.36(0.73
1.0610.34/0.75

1.00(0.32/0.78
0.04/0.30/0.79
0.00(0.20|0.82
I.21 o.47io.63
1.13/0.44/056
1.07
1.01
0-05
0.00
0.86
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o.-,-Si
007!
0.8710.45,

0.80/0.4110.73

0.73 0.3810.76
10.6810.35/0.70
0.6310.33 0.82

0.50 0.3810.76

0.02/0.49/0.08

0.60.0.47/0.03

jo.54/0.42/c.84

[0.50{0.30!0.78

NoTE. — Variations in the fineness of the sand and the compacting of the concrete may affect the quantities

by 10% in either direction. : !
*Use 50% columns for broken stone s:t;'eened to uniform size. ;
+Use 45% columns for average conditions and for broken stone with dust screened out.

%Use 40% columns

for gravel or mixed stone and gravel.

Use these columns for scientifically graded mixtures.

Quantities

USE THIS TABLE ORDINARILY.

Based on a Barrel of 3.8 Cubic Feet.
(See important foot-notes, also p. 225.)
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of Materials for One Cubic Yard of Rammed Concrete.

PROPOR-
TIONS
BY PARTS

PROPOR—
TIONS
BY VOLUME
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in terms of per-
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1.(1'0‘47 0.86
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10.00/0.40/0.05

[0.02/0.30/0.07

j0.8810.37/0.00
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1.04/0.50(0.73
0.05[0.54 0.80
0.38|o.30 0.87

l0.81/0.46 0.07
lo.76 0.43|0.06
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l0.66 0.4610.93
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I'7ﬁ=°'37i°'74
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i
.37/0.29/0.8%
-28/0.27 0.00
.61]0,45.0.68

..;g 0.42/0.73
-38/0.30/0.78
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.20 0.34!0.84

130.3210.87
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40/0.52/0.63
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1.01/0.36 0.85
lo.06/0.34/0.88
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10.680.3810.86
0.64 0.36/0.90
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1.08
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l0.87
lo.78

o.71
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0.60|

2.62/0.37(0.55 %
2.26/0-32/0.64 .3
1.00 0.28|0-70 Es
1.97l0.25/0.78
2.03/0.43,0:57
1.80/0.38/0.63

| -
1.63/0:340.69*
£.48/0.31/0.73 2, .
1,36 0.200.77 : e
1.25]0.26/0.70 ™
1.17/0.25/0.82
1.50 0.42|0.63
1.3800.30/0.68
1.27(0.36/0.72
1.18/0.33/0.75

1.10/0.31!0.77
1.03/0.20 0.80
lo.070.27/0.82

1.40/0.49 0.50
1.20/0.45/0.04
1.19/0.42/0.67
1.17’0.39 0.70
1.04/0-37/0.73
0.08 o.34io.76
0.02/0.32/0.78
0.88/0.31/0.80
jo.83/0.29 0.82

1.12(0:47 0.03
1.05(0.44 0.66
.00 0.42 0.70
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o.84‘n.35;o.77
lo.8c!0.24/0.70
0.76/0.32/0.80
0.73/0.31/0.82
0.00/0.57/0.63
0.81/0.46/0.68
0.74‘0.42 0.73
0.68/0.38/0.77
o.63/0.35/0.80
jo.58(0.33/0.82
|

j0.55/0.30/0.77

j0-50i9.4210.84

jo.4610.30/0.78

Note. — Variations in the fineness of the sand and the compacting of the concrete may-affect the quantities by
10% in either direction.
*{Jse 50% columns for broken stone screened to uniform size.
tUse 45% columns for average conditions and for broken stone with dust screened out.
Use 40% columns for gravel or mixed stone and gravel.
Use these columns for scientifically graded mixtures,
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Quantities of Material for One Cubic Yard of Rammed Concrete.
Based on a Barrel of 4 Cubic Feet.
{See important foot-notes, also p. 225.)

PERCENTAGES OF VOIDS IN BROKEN STONE OR GRAVEL

50%* 43%t

PROPOR~ PROPOR-
TIONS TIONS
BY PARTS BY VOLUMES

in terms of per-
centage of vol-
ume of stone

Volume of mortar
Cement

o cu.
. yd.

o
=

Cement

3.01 0.58
2.56] . l0.76
.05}1.90 0.84

T=
38

1.51 o.80
1.26 0.03
1.07 0.05

c.04 0.98
0.83 0.08
lo.75 1.00

0.68 1.01
0.62 .01
l o.57 1.01

0.46]0.68]2.07]0.14|0.66]2 .87 0.64]2.69/0.40/0.602.53 0.38/0.56
o.41|0.81|2.63 o.3g|o,78 2.52/0.37/0.75]2.33|0.34[0.60 2.17,0.32 0.64
0.37|0.01}2.35/0.35,0-87] 2.25/0.33/0.83| 2.06|0.31 |0.76{1.00 0.28/0.71
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0.33|1.00|2.13/0-32 0.05§2.03/0.30/0.00 1.8¢/0.27/0.82 [.70‘0.25 0.76
0.53(0.71|2.30/0.51|0.68 2.22/0.40/0.66| 2.07|0.46/0.61[1.04/9.43 0.58
0.48|0.81|2.00/0.46/0.77] 2.01 |0.450.74| 1.86/0.47|0.60]1.73 0.38/0.04

|
0.45(0.80]1.01{0.42|0.85] 1.83/0.41/0.81| 1.68/0.37/0.75 1.56/0.35/0.60
0.41 [0.06]1.77/0.30]0.02] 1.68/0.37/0.87| 1.54{0.34(0.80}1.4210.32/0.74
0.381.03|1.64/0.36:0.07] 1.56/0.35/0.02| 1.42|0.32|0.84}1.30 o.29i0.77
0.36/1.08]1.53/0.34|1.02] 1.45/0.32 0.07| 1.31|0.20 0.8741.20/0.27{0.80

0.34|1.13)1.43|0-32|1.06] 1.35/0.30/1.00} 1.22/0.270.0041.11|0.25 0.82
0.54/0.80)1.74 c.52lo.77 1.67 0.50}0.74 1.54/0.46/0.68]1.44/0.43/0.64
o.50/0.88}1.61|0.48 0.83] 1.5410.46/0.80] 1.42 0.42/0.74]1.31/0.30/0.68
0.4710.04]1.51 0.4510.89 1.44/0.43/0.8513.32/0.30 o.78]x.21(0.36/c.72
10.440.091.4110.42 0.04} 1.34/0.40 0.80] 1.23/0.36/0.82{r.13/0.34/0.75
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0.37|1.12|1.10[0.35/1.06} 1.13]0.34| 1,00} 1.02/0.30/0.0T 0 93 0.280.

0.6t |0.73|1.50/0.50/0.71] 1.53/0.57 0.68] 1.42 0.52/0.631.33 0.40
l0.57 |0.80]1.48/0.55 0.77] 1.42/0.52/0.74] 1.32 0.40|0. :2310.46
l0.5410.87|1.30/0.51}0.82] 1.33/0.40 0.70 1.230.46 0.73|5.14/0.42
0.310.02|1.31/0.48 087 1.25/0.46/0.83 1.15}0.43 . .06/0.30
0.48!0.97 1.24/0.46]0.02] 1.18]0.44/0.87 1.0830.40 k 1000.37
0.46 | 1.01|1.18/0.44/0.06] 1-12/0.41 0.01 1.02/0-38/0.83]0.03(0:34
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0.60(0.80]1.30(0.58{0.77] 1.25/0.56{0.74 1.15!0.51 y 08[0.48
0.57}0.85 1.23/0.55/0.82] 1.18/0.52/0.70] 1.08 0.48|c. ©01/0.45

0.54 2.00]1.16/0.52/0.86] 1.11{0.49|0.82 1.02!0.45 3 .0410.42

0.52 0.95|r.11]0.4910.00] 1.06{0.47|0.86 0.97!0.43 % .8g!0-40]

0.49 0.90|1.06{0.47|0.04| 1.01/0.45/0.00}0.92/0.47|0.82[0.64,0.37
l0.47! 1.02}1.01/0.45 0.97] 0.06/0.43|0.92 |0.87 0.30|0. .80/0.30
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1.03'10455 r.06f0.07|0.43|1.01}0.92/10.41/0.95 0.83;0.37 & .7610.34
0.93‘0.445 r.ocfo.03/0.41{1.03}0.88/0.39/0.08}0.700.35 0. .7310.32
0.9410.42' 1.11}0.800.40|1.05]0.84/0.37 1-00}0.76 0.34 0.90[0.00 031

1.080.04 0.801.03/0.61/0.76]0.99/0.500.7310.02/0.55 0.08[0.80 O-51
0.00{0.50 0.88}0.05 o._;ﬁ‘o.sa 0.91|0.54/0.81}0.83/0.49 0. .9710.46
o.gzlo.se;‘!o.qs 0.88{0.52/0.01 |0.83|0.40{0.86 0.7650.45} ; Hol0.42
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Nore, — Variations in the fineness of the sand and the compacting of the concrete may affect the auantities
by 10% in either direction,

*Use 50 columns for broken stone screened to uniform size.

1Use 43'# columns for average conditions and for broken stone with dust screened out.

$Use 40% columns for gravel or mixed stone and gravel,

§Usc these columns for scientifically graded mixtires
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Volume of Concrete Based on a Barrel of 3.5 Cubic Feel.

(See important feot-notes, also p. 225.)

AVERAGE VOLUME OF RAMMED CONCRETE MADE
FROM ONE BARREL CEMENT

PROPORTIONS PROPORTIONS
BY BY
PARTS VOLUME

Percentages of Voids in Broken Stone or Gravel

45%1 % 30%8§ | 20%$

in terms of per-
centage of vol-
ume of stone

‘Cement

Volume of mortar

Stone
g
a2

cu. ft | 3t ‘ e b ot

6.0
8.7

O o=y Onds L NH

8.0 . i 0.1
8.0 = 10.5
0:9 11.8

10.8 | 131
10.2 b | o 1. Aty 12.5
11.2 H GX b 130 14.0

12.1 | 144 15.5

13.0 144 | 159 17.0
14.0 17.0 18.5
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14.9 18.3 20.0
15.0 17.8 20,0 21.6
13:4 15.6 16.8
14.3 17.0 18.3
15.3 16.0 16.8 18.3 19.8
16:2 17.0 10.6 21.3

17.1 18.1 20.0 22.8
10.2 y 18.1 10.1 20.2 22.2 24.3
21.0 192 20.2 271.2 23.6 25.8

10.5 14.6 15.2 158 | 160 18.0
12.2 150 16.2 16.0 18.2 19.6
14.0 : 10.5 173 18.0 106 21.1

15.7 17:5 183 | 102 20.0 22.6
17.5 18.4 704 20.3 22.2 24.1
10.2 10.4 20.4 21.4 23.5 25.6
21.0 20.3 21.4 22.6 24.8 27.1
22.7 21.2 22.5 23.7 26.2 28,6
24.5 22.2 23.5 24.8 27.5 30.1
14.0 17.8 18.3 103 20.8 22:3
15:7 18.7 10.6 20.4 22.1 23.8
17.5 10.7 20.6 21.6 23.4 25.3

10.5 | 10.2 20.6 21.7 22.7 24.8 26.8
105 | 210 3 21.6 2 23.8 26.1 | 284
10.5 | 22.7 22.5 23.7 25.0 245.4 20.9

10.5 | 24.5 23.5 24.8 26.1 28.7 314
10,5 | 26.2 24.4 25.8 272, | 30 32.9
10.5 | 28.0 25.3 26.9 28.4 30.4 34.4

140 | 17.5 22.2 23.2 241 | =260 27.0
140 | 210 24.1 25.2 26.4 28.6 30.0
140 | 24.5 § 20.0 27.3 28.6 31.3 33.0
140 | 280 : ‘27.0 304 300 339 | 369
14.0 | 31.5 20.8 31.5 33.2 36.6 400
140 | 35.0 3Ly 336 354 30.2 430

1o I 195 | 3%.0 34.2 36.1 38.0 | 41.8 | 45:5
e £l zre | 2o 40.% 42.8 45.0 40.6 54.1
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Nork — Variations in the fineness of the sand and the compacting of the concrete may affect the vol-
umss by 10% in either direction.

*Use 50% column for broken stone screened to uniform size.

1Use 45% column for average conditions and for broken stone with dust screened out.

1Use 407, column for gravel or mixed stone and gravel.

§Use these columns for scientifically graded mixtures
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234 USE THIS TABLE ORDINARILY'. Volume of Concrete Based on a Barrel of 4 Cubic Feet,
Volume of Concrete Based on a Barrel of 3.8 Cubic Feet. e e

(See important foot-notes, also p. 225.) : i
_— ¥ PROPORTIONS PROPORTIONS AVERAGE VOLUME OF, RAMMED CONCRETE MADE
AVERAGE VOLUME OF RAMMED CONCRETE MADE BY BY FROM ONE BARREL CEMENT
FROM ONE BARREL CEMENT 3 PARTS VOLUME - -
Percentages of Voids in Broken Stone or Gravel

val-

PROPORTIONS PROPORTIONS
BY
PARTS

vol-

of

ume of stone.

1

Percentages of Voids in Broken Stone or Gravel

Volume of mortar

| in terms of per-
centage ©of

| ume of stone

so%* | as%t ‘ 2%t | 3%t | 20%8

1 .

50%* 45%t Tot ‘ 20%8

Volume of mortar
in terms of per-

centage

|
cu. ft. . | a1 U TS )

g |
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cu. ft.

Stone

cu. ft. ‘ cu. ft. | cu ft ‘ cu. ft.

Stone

<8l S | 6.0
8.4 9.5 105
11.0 12.7 14.2

158 17.8
18.0 21.5
22.1 25.1

288
27.5 1 32.4
31.0 I 36.1

A 307
379 - 43-4
41.4 L 470
44.8 .

0.7 10.3
1.1 11.0
12.6 13.6

6.2 6.7
9.2 10.2
13.6

17.1
18.2 20.6
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- 13.0
. 15.6
I3 17:3
16.0 j 10.1
17.3 208

18.6 22.5
10.0 : 24.3
16.2 18.8
17.5 20.§
188 20.5 22.3
20.1 22,0 23.0

10.2 21.4 23.5 25.7
20.3 22.7 25.1 27.4
21.4 3 24.0 26.6 20.2

16.3 > 17.6 18.0 20.2
17.4 18.9 20.5 22,0
185 X 20.2 210 23.7
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21.8 ¥ 24.1 20.5 28.9
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18.2 10.9
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16.7 18.0

18.2 10.6
10.6 21.3
21.0 22.0
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23.0 26.2
25.4 27.8

18.1 10.3
10.6 21.0
21.0 22.6

22.4 24.3
23.9 259
20.0 25.3 2.6
22.8 A 26.7 20.2
24.7 2 3 . : 28 2 308
26.6 40 3 p 20.6 32.5
15.2 76 3 £ 22.4 24.0
17.1 68 4 | - 23.8 25.0
10.0 61 § 22, 3= 25.2 27.2
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28.1 30.6
20.3 32.2
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324 35:5
338 371
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308 33-3
33-7 36.6
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10 27.2 29.8 32.4 35.0
16 55 20.3 324 354 384
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20.9 50
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26.6 45
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Nork. — Variations in the fineness of the sand and the compacting of the concrete may affect the vol \'oll\u(l;Tci' i ‘\]gg;‘u#)rlsid]zrﬂ:ieirg;(;ﬁﬁ» of the sand and the compacting of the concrete may affect the
un;cgsi)s_;{o? ac;?uﬂr’:e{n:lll:ﬁ)gg:.:rnne screened to uniform size. § *Use 507, column for broken stone screened to uniform size.
tUse 459 column for average conditions and for broken stone with dust screened out. IH"" 4570 m]lum" ?'r e C"’"d.““é“s and for {bmk""l stone with dust sereened out.
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VOLUME OF RUBBLE CONCRETE
Based on a Barrel of 3.8 Cubic Feet (see tmporiant footnotes, also pp. 238

MATERIALS FOR RUBBLE CONCRETE.

ic Yard Based on a Barrel of 3.8 Cubic Feet.

Is for One Cub

(See important footnotes, also pp. 238 and 296.)
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Nore:—Variations in the fineness of the sand and the compacting of the

concrete may affect the quantities by 109 in either direction.

*Use 50%, column for broken stone screened to uniform size.

iUse 459, column for average conditions and for broken stone with dust

screened out,
§Use 20% column for scientifically graded mixtures.

1Use 40%; column for gravel or mixed stone and gravel.
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TABLES OF RUBBLE CONCRETE

The tables on pages 236 and 237 give the quantities of mater.iz‘l-ls and the
of concrete mixed in different proportions and with different per-

volumes ; he
The values are made up as described on pages 29

centages of rubble.

and 299, where illustrations are given of the melhoiis of computiig the cost.

The percentages of rubble are hased on the ratio of the volume of‘ the
concrete after it is laid to the actual volume of the large stone contalr{ed
I other words, it is the percentage of the finished concrete occupied

in it.
by the large stone.
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CHAPTER XIII

PREPARATION OF MATERIALS FOR CONCRETE

The various operations relating directly to the laying of concrete are
discussed in detail in this and several succeeding chapters. While the
selection of the special methods and machinery, which are described at
length in the succeeding chapters, are determined by local conditions,
certain general principles apply to all classes of work. The preparation
of the materials relates to the storing of cement, the screening of sand and
gravel, and the crushing of stone.

STORING CEMENT

Portland cement is not injured by storing in a dry place for an indefinite
length of time; in fact, contrary to former belief, instead of deteriorating,
the quality is often improved by storage. Cement manufacturers when
rushed with orders sometimes ship material which, not being sufficiently
air-slaked, contains free lime that exposure to air may change to a hydrate
and thus render harmless.

Recognition of the fact that exposure to dry atmosphere does not injure
cement has led to packing it in bags instead of in barrels, thus saving both
the cost of the barrel and the extra freight upon it. If, however, the work
is in a damp location, as in marine construction, barrel shipments are
advisable.

The economy of storing the cement as near as possible to the mixing
platform or mixing machine is obvious, but since, on the other hand, it is
more easily handled and is always less in volume than sand and stone,
these should be given the preference in the matter of location,

SCREENING SAND AND GRAVEL

The three most common methods of screening are (1) by hand, that is,
by throwing shovelfuls of the material on to an inclined screen, (2) by
dumping or hoisting the material on to a fixed inclined screen, (3) by a
revolving screen.

Oost of Hand Screening. The cost of hand screening depends upon
the total amount of material handled rather than upon the quantity of
sand or gravel produced. A material most of whose particles run through
the screen can be most cheaplv screened, because the screen can be moved,




