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MORTAR WITH ORDINARY COARSE BANK SAND 
Volume of Plastic Mortar and f¿uantities of Material, per Cubic rard. (See p. iz6.) 

Relative 
Volume of Compacted Plastic Mortar 

IM ateríais for I cu. yd. Compact Plastic Mortar 
propor- from I cu. ft. Cement from I bbl. Cement Based on barrel of 
tions by 
volume" Based on Portland Based on barrel 

3-5cu.ft. 3.8 cu . .ft.t 4 cu. ft. Cement weighing of 

.:: +-
;; -~ - +- ií .. ií u "' .; .. 'tl~ 

'tl 
ll ,Q • u ... 8 .,, 11>¡¡ ti 8 'tl 

"' 
"<::l 

8. " ~ tl " J o() .:: ::i u ~~ u 
i:i ~ oi. () .:: --g <n 

~ 
.,, 

" "i<ll ~ 8 j ~ " 3! 'tl ;; ..14 ~ 8 
~ "' ~ 0:) 

~ o 8 " 2 .,, .,, 
") u .. u en °' ,;, ... p.. ...:¡ p.. ,.:¡ 

cu. ft. cu . .tt. cu. ft. cu. ft. cu . .ft. cu. ft. blil. cu. yd. bbl. 
cu. 

bbl. cu. yd. yd. 
l o 0.93 o.86 o.So 3.2 3.2 3.2 8.31 8.31 8.31 
1 ½ 1.12 I.OÓ 1.02 3.9 4.0 4.1 6.92 0.46 6.73 0.47 6.61 0.49 1 1 1.48 1.42 1.38 5.2 5.4 5-5 5.22 o.68 5.01 0.71 4.88 0.72 
1 i½ 1.84 1.78 1.74 6.4 6.7 7.0 4.20 0.81 4.00 0.84 3.87 o.86 
1 2 2.20 2.14 2,II 7.7 8., 8.4 3.51 0.91 3.32 0.93 3.21 c,,nr 
1 2½ 2.56 2.50 2.47 9.0 9.5 9.9 3.01 0.98 2.84 1.00 2.74 1 01 
1 3 2.9• •. 86 2.83 ro.2 10.9 11.3 2.64 1.03 2.48 1.05 2.39 1,0Ó 
t 3½ 3.28 3.23 3.19 11.5 12.2 12.8 2.35 1.o6 2.20 1.o8 2.12 1.10 

1 4 3.64 3.59 3.55 12.8 13.6 14.2 2,12 1.10 1.98 1.11 1.90 1.13 
1 4½ 4.01 3.95 3.91 14.0 15.0 15.6 1.92 1.12 i.8o 1.14 1.72 1.15 
1 5 4.37 4.31 4.28 15.3 16.4 17.1 1.77 1.15 1.65 1.16 1.58 1.17 
1 5½ 4.73 4.67 4.64 16.6 17.7 18.5 1.63 1.16 1.52 1.18 1.46 1.19 
l 6 5.09 5.03 5.00 17.8 19.1 20.0 1.52 1.18 1.41 1.19 1.35 I,20 
l 6½ 5.45 5.39 5.36 19.1 20.5 2r.4 1.41 1.19 1.32 1.21 1.26 1.21 
J 7 5.81 5.76 5-1• 20.3 21.9 20.9 1.33 1.21 1- 1.23 J.21 1.18 J,22 
1 7½ 6.18 6.11 6.o8 21.6 23.2 24.3 1.•5 I.2[ 1.16 I.22 1.11 1.23 
1 8 6.,;4 6.48 6.44 22.9 24.6 25.8 1.18 1.22 I.JO 1.24 t.oi;: 1.24 

NOTE. - Variations in the fineness of the sand and the cement, and in the consistency of the mortar 
may affect the values by 10% in either direction. 

*Cement as packed by manufacturer, sand loose. 
t lfse these columns ol'dirJ.a.rily. 

MORTAR WITH VERY FINE SAND 
Volume of Plastic Mortar and 'l¿uantities of Marerials per Cubic rard. (See p. 226.) 

Volume of Compacted Plastic )fortar 
Relati,·e --- , 
propor- frnm l cu. ft. Cement 

tions by------- 
volume* Based ou Portland 

from I b!Jl. Cemeut 
1 

Based on barrel 

;; ¿ " 
~ !.; ... ., 
~ .; e 

:S ~ .,, 
e e 00 8 ~ " o o r:l/ .... ..., 

- -,--, ;ment;·eighi:g 

;; 
" 
~ 

of 

1 

1 

1 

+-., 
~ ... ;:: ;:i ¿ 

" ;:i 
U) 

1 

co " o; ..:; ..,. 
' 

cu. ft. cu. fl. cu. ft. cu. ft. cu. ft. cu. ft. 

½ l. 26 1. 19 X. i5 
[ l. 62 1. 56 I. 51 
1½ 1.98 1.92 r. 88 
2 2. 35 2. 28 2, 24 

4.4 4. 5 4.6 
s. 7 5.9 6.o 
6.9 7 · 3 7. 5 
8. 2 8.6 8. 9 

•½ '. 71 2. 65 2, 51 
3 3.08 3.01 2,97 
3} 3. 44 3. 38 3. 33 
4 3.80 3, 74 3. 70 

9. S to. o 10.4 
10.8 II, 4 11. 8 
12, O 12.8 13. 3 
13, 3 14. 2 14.8 

1½ 4•!7 4. 10 4. 06 , 4. ,3 4,47 4.43 
5½ 4.90 4. 33 4. 79 
6 s. 26 5, 20 I 5, t5 

q.6 15. 6 16. 2 
15. 9 16. 9 17, 7 
17.1 18, 3 19. 1 
18. 4 l9, 7 20, 6 

1 

1 

:\laterials for 1 cu. yd. Compae.t Plastic 
Uortar Based on barre! of 
-

3.5 cu. ft. 8.8 cu. ft.t 1 4 cu. ft. 

1 

'ií ... 
" ¡¡ ¡¡ 
s .,, l:: ',; 8 .,, 
" e .. 

ti e o J3 ~ 
~ 'tl ',; ~ .,, 

Jl 8 .. .. -ª " ~ .. ., 

~ 
e " o o e; o el s ,.:¡ ~ ,... A< 

bbl. cu. yd. bbl. cu.yd. bbl. cu. yd. 

6. 16 0.40 6.01 0.42 5. 9 t 0.44 
4. 78 o. 62 4. 59 o. 65 4.48 o.66 
3. 79 o. 76 3. 72 o. 78 3. 61 o.So 
3. 29 o.85 3. 12 o.88 3. 02

1 

0.90 

•. 85 0,92 2.69 0.95 2.60 0.96 
•. 51 0.98 2. 37 I.00 2. 28 

1 
l, Ot 

,. 24 t.02 2. II L 04 z.03 l. os 
2,03 1,03 l, 90 1. 07 1, 83 1.08 

1. 85 l. 08 1. 74 I, 10 1 r. 67 I.II 
t. ¡o l, JO l. 59 l. 12 1. 53 1 1.13 
r. 58 1, 13 1, 4 7 1,14 I, 41 

1 
1, l 5 

1, 4 7 1. 14 1, 3 7 t. 16 1.31 1, t 7 

• Cement as paoked by manufacturer, sand IOO<!e. 
t U,e lhe•~ columm ordinari/11. 
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Qttantities o/ Uaterials /or One C11bic Yard o/ Rammed Concrete. 

PROPOR· 
TIONS 

BY PAR~ 

10 
ti 
12 

;t¡ !; 
1½ 3 
'*' 3½ 1½ 4 

:t 4½ 
5 
3 

3½ 
4 
4½ 

i ¡ i½ 
3 5¼ 
3 6 
3 6½ 

3 
3 
3 

l 
7! 
8 

: 1 ! 
8 

3.5 
7.0 

10.5 

14.0 
17.5 
21.0 

24.5 
28.0 
31.5 

35.0 
38.5 
42.0 

I 3·S 10.5 
t 5.2 7.0 
I 5.2¡ 8.7 

l 5.2 10-5 
l 5.2 12.2 

I 5.2

1

14.0 

I 5.2 15.7 
I 5.2 17.5 

; i;¡ ;;~; 
I 7.0 15.7 

r 7.0 r7.5 
r 7.ol r9.2 
I 7.0 2I.O 

1 8.7 10.5 
I 8.7 fl,2 

r 8.7
1
r4.o 

r 8.7 15.7 
1 8.7 r7.5 
1 8.7 19.2 

l 8.7 21.0 
l 8.7 22.7 
1 8.7 24.5 

t 10.5 14.0 
r 10.5 15.7 
r 10.5 17.5 

I JO,S 19.2 

I 10.5 21.0 

I 10.5 22.7 

l 10,5 24,5 
t 10.5 26.2 

: :::;, :::: 
I 14 O 21 O 

.I 14.0 24.5 

: :::~, ;~:~ 
1 14.0 35.0 

r 17.5 35.0 
I :21.0 42.0 

Based on a Barre! of 3.5 Cubic Feet. 
(See importan! foot-noles, also p. 225.) 

101 
54 
39 
JI 
27 
24 

21 
20 
18 

17 
16 
16 

54 
95 
78 

65 
56 
so 

45 
41 
77 

67 
59 
53 

48 
44 
41 

90 
78 
68 

61 
55 
51 

47 
44 
41 

77 
69 
62 

57 
53 
49 

46 
43 
40 

77 
65 
56 
50 
45 
41 

48 
46 

o.68 5.07 
J.00 3.64 

2.85 

o.66 4.8g 
0.94 3.471 
1.n 2.69 

0.63 4.51 
0.90 3.09 
1.05 2.35 

t.90 
1.59 
1.37 

0.58 4.19 0.54 
o.So 2.8o¡' 0.73 
0.91 J.10, ¡0.82 

0.09 1.69 o.&3 
I,Oj 1 41 O.~I 

1.07 1.21 1 '0,9~ 

1.06, o.e~ 
0.94 o.~P 
0.84 0.98 

0.771 l.CO 
0.701 r.oo 
0.65 1.01 

3.37 0.4/0.65 3.26 0.42 0.63 3.1,.0.41 0.61 2.95 0.38:,,.57 2.78 0.36 0.54 
3.02 _0.39¡0.78 2.89 c.38 0.75 2.78 0.361· 0.72 2.58 0.33_0.67 2.41 l0.31 o.~2 
2.73 0.3,.0.88 2.6o 0.34 0.84 2.49 0.32 o.So 2.29 0.30 0.74 2.12¡0.28 o.68 

2.49 0.32 0.97 2.37 0.31 0.92 2.25 0.29 o.88 2.o6 0.27 o.So 1.90.0.25 0.74 
2.64 0.51 o.68 2.55 0.49 o.66 2.46 0.47 0.64 2.30 0.44 o.6o 2.16 0.42 0.56 
2.421_º•471°'78 2.321.º•45¡º•75 2.23¡°"4310.72 '•º7¡°"4º¡°"67 1.931'0.371_º·62 
2.23 0.43 0.87 2.13 0.41 0.83 2.04 0.39 0.79 1.88 0.36 0.73 1.74 0.34 o.68 
2.07 0.40 0.94 t.97¡0.38,0.&J t.88 0.36 0.85 t.72 0.33 0.78 t.59 O.JI 0.72 
1.93 0.3711.00 1.83°0.3510.95 1.74 0.3410.90 1.59 0.31 0.82 1.46 0.28 0.76 

1.8r¡o.35 1.05 1.71¡0.33 º·99 1.621º·3' º·94 t.4710.28
1
·_º·86 1.35 0.26_0.78 

1.70 0.33 1.ro 1.6o 0.31 1.04 1.52 0.29 0.99 1.37 0.26 0.89 1.25 0.24 0.81 
2.02 0.52 0.79 1.94 0.50 0.75 1.861°.48¡0.72 1.72 0.45 0.67 1.61 0.42 0.63 

1.Sg'o.49 0.85 i.So 0.47 0.81 1.73 0.45 0.78 1.59 0.41 0.72 1.48,0.38 0.67 
1.77

1

0.46 0.92 1.6910.44 o.88 1.61

1

0.42

1

'0.83 1.48 0.38 0.77 1.37

1

·0.35 ¡'0.71 
1.6'7 0.43¡°"97 1.58 0.41 0.92 1.51 0.39 o.88 1.38¡0.36[0.So 1 27 0.33 0.74 

J.57,0.41 1.02 1.49 0.39 0.97 J.42 0.37 0.92 1.29 0 33 0.84 1.18 O.JI 0.76 
1.49,0.39

1

1.oó 1.41 0.36 1.00 1.34 0.35 095 1.21 0.31 o.86 1.11 0.29 0.79 
1.42 0.37 1.10 1.3410.35 J.04 1.2710.3310.99 1.14¡º·3º¡º·89 1.04 0.2710.81 
1.84 0.59 0.72 1.78 0.57 0.69 1.71 0.55 o.66 1.6o 0.52 0.62 1.50 0.48

1
0.58 

1.73 0.56 0.78 1.66'0.53 0.75 t.6o 0.52 0.72 1.48 0.48 0.67 1.38 0.44 0.62 
1.6310.52 0.85 1.56p.50 o.Sr 1.5e,

1

0.48 0.78 1.38¡°"44
1
0.72 1.28 0.41 o.~ 

1.55 0.50¡0.90 1.47 0.47 o.86 1.41 0.45 0.82 1.29 0.42 0.75 1.20 0.39,0.70 
1-47 ,0.47

1
0.95 1.39 0.45 0.90 1.33 0.43 o.86 1.22 0.3910.79 1.12 0.36 0.73 

1.39 0.45

1

0.99 1.32 0.42

1

0.94 1.26

1

0.41 0.90 1.151°'37.o.82 1.o6 o.j4¡°"75 

1.33'0.43 1.03 1.26'0.41 o.1)8 1.20 0.39 0.93 1.09 0.35 0.85 1.00 0.32 0.78 
1.27

1
10.41 1.07 1.20

1

0.39

1

1.01 1.14 0.371•0.QÓ 1.03

1

0.33'..o.87 0.94 0.30

1

0.79 
t.22¡0•39 I.II 1.1$ 0.37 1.04 l.0!)¡°"35 0.99 0.1)8 0.32 0.89 p.90 0.29 o.82 

1.52 0.59 0.79 1.46 0.57 0.76 1.40 0.54 0.73 J.30 0.50,0.67 1.21 0.47.0.63 
1.44 0.56 0.84 1.38

1

0.54 o.So 1.32 0.51 0.77 1.22

1

0.47 0.71 1.13 0.44'0.56 
1.3710.5310.Sg 1.31 o.5,¡0.85 1.25¡°"48 o.Sr 1.15 ,0.45

1

0.75 1.07 0.42¡0.69 
1.31 0.51 0.93 1.25 0.48 0.89 1.19 0.46 0.85 r.09 0.42 0.78 I.01 0.39 0.72 
1.25

1
0.48,0.97 1.19'0.46 0.93 r.q 0.44 o.88 1.03 0.40 o.So 0-95 0.37'.0.74 

1.20¡0.47 1.01 1.14¡°"44¡°'96 ,.oS 0.42 0.91 lo.1)810.38 0.82 o.go 0.35 0.76 

1.15 0.45\1.04 J.09¡º•42 0.99 t.0310.40 0.93lo.94 0.36 0.85 p.86 0.33:0.78 
I.II '0.43 I.o8 I.05 0.411 J.02 lo.99 0.38 0.9Ó jo.90 0,35 0.87 0.82 0.32!0.8o 
r.o6 0.41!' 1.10 1.01 ·0.39 1.05 lo-95¡°•37 0.99 jo.86[0.33 0.89 0.78 0.30 c.81 

1.22 0.63 0.79 1.17 0.6,,0.76 1.12 0.58 0.73 1.04 .0.54 0.67 0.97 0.50 0.63 
1.12 0.58 0.87 1.07

1
0.55 0.83 1.02 0.53 0.79 0.94

1

0.49 0.73 0.87 0.45 o.68 
1.04 0.54

1
0.94 lo.99 0.51¡°"90 0.94 0.49 0.85 o.86 0.44 0.78 o.So 0.41¡0.73 

0.97,0.50 1.01 lo.92 0.48 0.95 0.87 0.45.0.90 o.SO 0.41 0.83 0.73 0.38 o.7f 
0.91 '0.47 r.o6 o.86 0.4-1 1.00 0.81 0.42,0.94 0.7410.38,0.86 o.68 0.35 0.79 
k,.85! 0.44¡ r .10 o.81 ,0.42¡ I .05 o. 76 0.39

1

0.1)8 0.6910.36
1 
o.Sg 0.63 0.33 . 0.82 

0.79 0.51 r.02 lo.75 0.49 0.97 p.71 0.46 0.92 k,.65 0.42 0.84 p.59 0.38 0.76 
0.61 ,0.52 r.04 k>.63'0.49 o.98p.lio o.47,o.93b.54 0.42 c.84_0.50 0.39 0.78 

NOTE. - Variations in the fineness o! the sand and the compacting of the concrete may aft'ect the quantitie! 
by 10% in cither dircction. 

*Use 50% columns lor broken stone screened to uniform size. 
tUse 45~ columns for a,·erage conditions and for broken stone "ith dust screened out. 
tUse 4oo/o columns for grave! or mixed stonc and gca,·el. 
§Use thcse columns for scientifically graded mixtures. · 

• 

USE THIS TABLE ORDINARILY. 
Qu&IJtities ol Ma.tel'ia.ls lor One Cubic Ya.ro of Ra.mmed Concrete. 
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• ~ ~ ~ 

Ba.sed on a. Ba:r:rel of 3.8 Cubic Feet. I 1~ ! 1 ~ 
(See importan! foot-notes, also p 225 ) ¡ ~ § 

-P::l:;O::PO=R--l-=PR::-0::PO~R--1 ¡¡E,7i;-¡"3~¡---==..::P=E::.RC_::E::NT:.:_:A::G:ES::._:O:F:V'...:O~ID_'.S:.:_:IN'!.._B_RO-KEN--ST_O_N_E_O_lt_G_RA_V_EL____ 1 ,:,j .~ ....,_ 
TIONS TIONS 5 O.> <> 1- t \') '4 ~ 

llY PARTS DY VOLUJra 800 g so%* 45%t 40%t 20%§ ~ 1 
--,---,., - - 1 - 'o ECf) c.i;; ... º"' ~ ...... 

'g C e, ._ bOQ Q ~ CD C · 1J. 
~ e 8--o ~ 8 a~ s (J " "'CJ ~ ~ 'tS '1 V ,, 5 1 ., 1 ._, l< ~ 

30%§ 

" 
¡¡ 

" u 
"' o e o e: 

<ií ~ " en 
E .. u 

g ~ .s] .s~ ~-!1 8 ~ ! a ~ l ~ ~ a ~ ___ i J i I J · 1 ¡ , i 
<ií bbl ft: ft1: % bbl ~t ~: bbl yª~: ye~. bbl ycdu: cu. bbl I cu. cu. bbl I cu. cu. -J ; -~ 1 

yd. yd. yd. yd. yd. ~ l_ ~ 

--

1 
1 
I 

I 
I 
1 

1 
1 
1 

1 
I 
I 

1 
1 
I 

I 
I 
t 

I 

I 
1 

I 
I 
1 

I 
1 
I 

1 1 '¡:_.- ~!{ ~ 
94 5.09 0.72 4.90 0.69 4.73 0.67 4.33 0.61 4.02 0.57 ¡¡, 11: 

2 51 3.67 1.03 3.48 0.98 3.30 0.93 2.93 0.82 2.65 0.75 -:. \1) f 
3 36 2.69 1.14 2.54 1.07 2.22 º•94 ,.ga 0.84 . º : , l 

I 3.8 
I 7.6 
I 11.4 

; 20 1.78 1.00 1.58 1º·~9 1 ·-
6 :~ :::i ::~ ::~! ~:~; • J ~,. ~ 

I 15.2 
1 19.0 

o.1)8 ¡º•97 , ! f¡~ '4 
I 22.8 

1 26.6 
1 30.4 
1 

0.87 o.g8 • ':Z ~ -.- -11 
0.78 .0.99 

:~ ' 38.0 17 ~-71 J.00 : ~ ~ ! j11't
l 41.8 16 p.65 IJ.OI ~ . ~ .. 1 e;:, 

12 1 4S•S 15 o.6o 1.01 .., u ~ ~ 

1 
,; 

1 
3·

8 
5.7 09 - 3·10 0.45 0.67 3.08 0.43 0.65 •-~7 0.42 0.63 2.78 0.39 0.50 2.62 0.37 º·.IS • • ... • t·l ,~~~\~~ : !½ 1 .,.g 7.6 75 2.85 0.40

1
0.So 2.73 0.38 0.77 2.62

1

0 .. n 0.74 2.4,1 0.34 o.68 2.26

1

0.32 0.64 ~ 

7 
8 
9 34.2 

20 
19 
18 

1 3· 9.5 6 1 2.57 0.3610.90 2.45¡0.3410.86 2.34 0.3310.82 2.,5,0.3010.76 1.99 0.28 0.70 
I 3 I 3.8 1r.4 51 2.34 0.33 0.9Q 2.22 0.31 0.94 2.12 O.JO 0.90 I.Q.l 0.27 0.82 1.77 0.25 0.7~ :t :½ : 5.7 7.6 9t 2.49 0.53 0.70 2.40 0.51 0.68 2.31 0.49 0.65 2.16'0.46¡0.61 2.03 0.43 0.57 ~ .. 

Vi 9.5 7 2.27 0.48 o.SO 2.18 0.46i°-77 2.00 0.44

1

0.74 1.94 0.41 o.68 1.So 0.38 0.63 ;' ~>< .. ~ 
1:1 3

31 
.1 5•7 "·4 64 2.09 0.44 o.88 2.00

1

0.42 0.84 r.01 0.40 0.81 1.76 0.37 0.74 1.63 0.34 o.6gl, ~ " 
• 1 5.7 r3.3 55 1 04 0.41 o.C)(i 1.84 0.39 0.91 1.76 0.37 0.87 t.61 0.34 0.79 1.48 0.31 0.73 .,J -.. 1 

4 1 5.7 15.2 49 J.8o 0.38 1.01 1.71?36¡0.96 r.63 "·34¡°•92 J.~8 0·3'1º·83 1.36 0.29 0.77 . 
1! 4½ 1 5-7 17.1 44 1.69 0.36 1.07 1.60 0.34 1.01 1.5t 0.32 o.gó 1.37 0.29 0.87 1.25 0.26 o.¡9 
1½ 5 1 5.7 19.0 40 r.59 0.34 J.12 1.5010.32 1.06 1.42 0.30,1.00 1.28 0.27 0.90 I.17 0.25 0.82 -
2 3 1 7.6 11.4 75 1.Sg 0.53 o.So 1.81 0.510.761.74 0.49 0.74 1.61¡0.4510.68 1.50 0.42 0.63 
2 J½ 1 7,613.3 65 1.16 0.490.87 1.68,0.47 0.83 1.61 0.45,0.79 1.48 0.42 0.73 1.38,0.39 o.68 
2 :½ 1 7.6, ,5.2 57 1.65 0.46 º·9J 1.57,0.44 0.88 1.50 0.42 0.84 1.38 0 .. 10 0.78 1.27 '0.36 0.72 
2 1 7.6 17.1 51 1.55 0.44 0.98 1.48¡0.42¡°-94 1.4'¡°.4º,1º·89 r.28

1

0.36
1
0.81 1.18,0,33 0.75 

: : ~½ I 7,6 19,0 47 1.47 0.41 J.0,l 1.39 0.39 0 .98 1.32 0.37 0.93 1.20 0.34 0.84 1.10 0.31 0.77 

2 6 : r~1

1

:~:i :~ ::~~ ~:~~ ::~ u~l~ ::&~ ::~i ~:~~1~:~ ::~i ~:~~ ~:t ~:;~ ~::~ ~:t 
: 2½

1 
3
31 

1 9·5 11.4 87 1.;2 0.61 0.73 1.66 0.58 0.70 1.6olo.56 o.68 1.4910.5210.63 1.40 0.40 0.59 

1 
!f • 1 9•5 ; 13·3 75 1.62 0.57 o.So 1.55 0.55 0.76 1.49 0.52 0.73 1.38 0.49 o.68 1.29 0.45 0.64 

4 1 9.5,15.2 66 1.52 0.54 o.86 1.46 0.510.82 1.40 º •49¡°•79 1.29_0.45 0.73 r.r90.42 0.67 

: :t1' 4i I ¡ 9·5 17-I ÓO J.44 0.51 ,0.91 1.37 0.48 0.87 I.3T 0,46 0.83 J.20 0.4210.76 1.IJ 0.39 0.70 
I ,

2
½ 5½ I 9.5 19,0 54 1.37 0.48·0.9Ó 1.30 0.46 0.92 1.24 0.44 0.87 I.IJ10.40 o.So J.04 O,J7 0.73 

5 I 9.5,20.9 49 1,,10 0.46 J.01 1.23,0.43 0.95 1.17l0.4110,91 1.0710.38¡0.83 b.98 0.34 0.76 

: 2t i½ 1 9·5 22.8 46 1.24 0.44 1.05 1.17 0.410.991.11 0.39 0.94 1.01 0.36 0.85 b,92
1
0.32 0.78 

1 3:3!1 7 : 1 99.55 :46•67 44~ 11.1183 ºo·42 ,,.o811 11.0127 ºo.3398 ,1.0025 1.06 0.367,0.97 ~-96 0.34 o.88 e-88,0.31 o.So 
· 1 · · •4° · · j · ¡ · 1.01 0.3 0,9Q -.,.91¡0,32l_º·90 0.83,·o.29 0.82 

I 4 I 11.d 15.2 76 1.42 o.6o,o.8o 1.36 0.57 0.77 1.30 0.55 0.73 1.21 0.51 o.68 1.12 0.47 0.6,1 
1 4½ 1

1

1'-4 17.1 68 1.34 0.:-7 0.85 1.28 0.54 O.SI 1.23 0.52 0.78 1.13 0.48 0.72 1.05,0.44 o.(-6 
1 3 5 1 11.4 19.0 61 1.28 0.54¡°"90 1.22 0.52 0.86 1.17,0.491°.82 I.07 0.4510.75 lo.99'0.42 0.70 
1 s

3 
I 5½ 1 u.4,20.9 s6 1.22 0.52 0.94 1.16 0.49 0.90 1.11 0.47 o.86 1.0110.43 o.78lo.9310.39 0.72 

; Ó I II.4!22,8 52 I.16 0,40 O.~ 1.11 0.47 Q.94 t.0$ 0.44 0.89 0.96 0.41 0,81 lo.88 O,J?·0.74 
3 6½ 1 11.4 24.7 48 J.12 0.471 J.02 1.06 0.45 0.97 1.01 0.4310.92 lo-92( 39 0.84 lo.84 0.35 0.77 

1 3 7
71 

r 11.4•26.6 45 1.0¡ 0.4.5 1.05 1.010.430.99 o.gó'o.40 0.95lo.8¡ o.37lo.86lo.8olo.14 0.79 
: 3 g' l tl.4 ·08.5 42 1.0, 0.44 J.09 0.97 0.41 1.02 0.9210.39 0.97 0.83 0.35 o.88 o.7f ·o.32 o.So 

3 1 11.4 ,Jo.4 40 0.99 o.42I 1.11 0.93 0.39 1.05 o.88 0.37¡0.99 o.So 0.34 ,0.90 0.73,0.31 ¡0.82 

:4:, 1 & i 15.2 ,19.0 76 ,.13 o.64 o.SO 1.08 0.61 0.76 1.04 o.59 o.73 lo.oó'o.54 o.68 b.90 o.51 o.63 

1 
, I 1 ;.2 22.8 64 J.04 0.59 o.88 0 99 0.56 0.84 0.95 0.54 o.So lo.87 0.49 0.73 lo.SI 0.46 o.68 

7 I I IS,2126.6 55 0.96 0.54_ 0.95 0.92,Q,52¡0.91 D,8810,50 0.87 o.8o 0.45,0.79 0.7410.42 0.73 
1 8 t 15.2 30.4 49 o.oo 0.5111.01 0.85 0.48 0.96 0.81 0.4610.91 lo.7)0.42 0.83 0.68,0.3810.77 
: 4

1 

~o 1 15·2 34•• 44 0.84 0.47 1.o6 080 0.45 1.01 0.76,0.43
1
0.gó p.68,0.38 o.86 o.6.to.,15 o.So 

6

: 1 15.2 38.0 40 O 79 0.4d I.TI 0.75 0.42¡ 1.06 0.71 ¡0.40( 00 p.64 0.36:0.90 0.5810.33 0.82 
: IO I IQ.8 38.0 47 1<>-B 0.52 1.03 0.69 0.49 0.97Io,66¡0.46

1
0.93io.6o 0,42 o.84lo.55 0.390.77 

12 I 22. 45,5 46 I,,.62.0,52, T.04 0.58 0.49.0.98Io,56 0,47 0.94 lo.50 ~.42 0.84 lo.46 o. 9'0,78 

f;;O!E.-:- \'ari_atio!l-• in the fincness ol the s:md and the comp.,cting of the concrete mav arC<"t the qualltities b• 
10,0 ID r1ther direcllon. ' 

•Use so% columns for broken stone scrccncrl to uniform size. 
!uUse 45% columns for a verl!-ge conditions and for broken stone with dust screened out. 
+ se 1.0% columns for grave! or m1xed stone and grave!. 
§Use these columns for scientifically graded mixtures. 



232 
Quanlities of Material f or One Cubic Y ard o/ Rammed Concrete. 

Based on a Barre! oí 4 Cubic Feet. 
(See importan! íoot-notes, also p. 225.) 

PROPOR- PROPOR- .. ' ' PERCENTAGES OF VOJDS IN BROKEN STONE OR GRAVEL ~ '"'O 
TIONS TIONS ;:: !!.> 

BY PARTS BY VOLUMES ~'oo g so%* 4S%t 40%t 30%§ 20%§ 

'Oc, ] E ~2: ¡:; ¡:; " ¡:; " ~e!h,]/l s ~ !: ~ ., 
-o l /l ] -o " " -o " ij -g " " -o " 

" e o º" ~ s 
8 !~ ª ~ 8 " § ¡ 8 e e 

i: id:ü .§c}í cií ü ~ rñ Jl ü " 
o 

;>, .... u:, 'fJ u en cií 

" -o " ~ ---- --- .,_ .,_ .,_ 
E e § 

---;.-¡-;.-
" " cu. cu. cu.¡ cu. s cu. ru. cu. ¡ cu. cu cu. 

V en cií bbl ft. ft. % bbl yd. yd 
bhl yd. yd. hbl yd. yd. bbl yd . yd. bbl yd. yd. 

t J t 4 8<) 4.99 0.74 14.So 0.71 4.62 0.69 .¡.23 0.63 3.91 0.58 

1 2 I 8 49 3.57 1,0Ó 3.37 1.00 3.20 o .95 2.84 0.84 2.56 0.76 

1 3 I 12 35 2.6o 1.1 6 2.45 1.09 2.13 0.95 1.90 0.84 

J 4 I 16 28 1.71 1.01 1.51 0.89 
1 s l 20 24 I.43 r.o6 1.26 0.93 

I 6 1 24 22 1.22 I,o8 1.07 0.95 

1 7 1 28 20 e .o.¡ o.Qll 
I 8 I 32 18 \ lo.83 o.QS 

1 9 I 36 17 lo,75 I.00 

I 10 I 40 16 lo,68 1.01 

l Il l 44 15 [0.62 1.01 

J 12 I 48 15 lo.57 1,01 

1 1 1½ 1 4 6 9Ó 3.o8 0.46 o.68 2.97 0.14 o.66 2.87 0.4 2 0.64 2,6? 0.40 o.6o 2.53 0.38 0.56 

J 1 2 l 4 8 73 2.74 0.41 0.81 2.63 º·391º·78 2.52 0.3 7 0.75 2.3,3 0.34 0.69 2,17 0,32 0.64 

1 1 2½ 1 4 10 59 2•47 o.37 0.91 2.35 0.35¡°.87 2,2$ 0.3 3 0.83 2,ÓÓ 0.31 0.76 1.90 0 .28 0.71 

J J 3 1 4 12 50 2.25 o.33 1.00 2.13 0.32 0.95 2.03 0.3 o 0 .90 1.8: 0.27 0.82 r.7010.25 0.76 

1 1½ 2 J 6 8 92 2.39 0.53 0.71 2.30 0.51 o.68 2.22 0.4 90.66 2.07 0.46 0.61 1.94 ~.43 '0 .58 

1 1½ •½ l 6 10 74 2,T8 0.48 o.Sr 2.09 0.46 0 .77 2.01 0.45 0.74 1.86 0.41 º·?9 1.7310.38 0.64 

l 1! 3 I 
, 

12 62 2.01 0.45 0.89 1.91 0.42 0.85 1.83 0.41 0.81 1.68 0.37 0.75 1.5 6 0.3 s o.óg 

6' 1 x! Ji 1 
61 

14 54 1.86 0.41 o.1)6 1.77 0.39 0.92 x.68 0.37 0.87 1.54 0 .34 o.So 1.4 2 0.32 0.74 

1 1½ 4 l 16 48 t.73 0.38 1.03 1.64 

º·''¡'" 
1.56 0.35 0.92 1.42 0.32 0.84 r.3 00.29 0.77 

1½ 4½ 
1 

1', 1 1 ~I 43 1.62 0.36 1.o8 r.53 0.34 1.02 1.45 0.32 0.97 1.31 0.29 0.87 l .20 0.27 o.So 

1 1½ 5 I 20 39 1.52 0.34 1.13 1.43 0.32 1.o6 1.35 0.30 1.00 1,22 0.27 0.90 J.Il 0.25 0.82 

J 2 3 1 8 1 2 74 1 .8 l 0.54 o .So 1.74 0.52 0.77 1.67 0.50 0.74 1.54 0 .46 o.68 1.44 0.43 0.64 

1 2 3½ l 8 , 14 64 r.6<¡ 0.50 o .88 1.61 0.48 0.83 1.54 0 .46 o.So 1.42 0.42 0.74 L3I 0.39 o.68 

1 2 4 l 8 r6 56 1.58 0.47 0 .94 r.51 0 .4510.89 1.44 0 .43 0.85 1.32 0.39 0.78 1.21 0.36 0.72 

1 2 4½ I 

:1 
18 51 1.49,0.44 0.99 1.41 0.421°.94 1.34 0.40 o.8<) 1.23 0.36 0.82 1.13 0.34 0.75 

l 2 5 I 20 46 1 .40 0 .4211 .04 1.33 0.39,0.Qll 1.26 0.37 0.93 1.15 0.34 0.85 1.05 0 .31 0.78 

1 2 s½ 1 8, 22 42 1.33 0.39 1.o8 t.26 0.37 1.03 1.19 0.35 0.97 x.o8 0.32 o.88 o .Qll 0.29 o.So 

1 2 6 I 3; 24 39 r.26 0.37 I.12 r.19 0.35 I.OÓ r.13 0.34 1.00 J.02 0.30 0.91 b.93 0 .28 0.83 

1 2½ 3 I 10 12 86 1.65 0.61 0.73 1.59 0 .59 0.71 r.53 0.57 o.68 x.42 0.52 0.63 r.33 0.49 0.59 

I 2½ Ji 1 JO 14 75 1.55 0.57 ¡o.So r.48 0.55 0.77 1.42 0.52 0.74 1.32 0 .49 o .68 1.23 0.46 0.64 

I 2½ 4 I IO 16 66 I.46 0.54 0.87 1,39 0.51 0.82 r.33 0.49 0.79 1.23 0.46 o .73 1.14 0.42 o.68 

I 2t 4½ I 10 18 59 r.38 0.51 ¡0.92 J.Jl 0.48 o 87 1.25 0 .46 0 .83 J.15 0.43 0 .77 r.o6 0.39 0 .71 

1 2½ 5 I 10 20 54 1.31 0.48 0.97 I.24 0.46 0.92 r.18 0.44 0 .87 1.o8 0.40 o.So lo.99 0.37 0.73 

I 2½ s1 I JO 22 49 r.24 0.461 J.0 [ r.18 0.44 o .1)6 I.12 0.41 0.91 J.02 0.38 0.83 0.9.1 0.34 0 .76 

1 2½ 6 I JO 24 45 1.18 0.44 1.05 I.12 0.41 1.00 J.OÓ 0.39 0.94 o.1)6 0.36 0.85 io.88 0.33 0.78 

l 2½ 6} I 10 26 42 1,13 0.42 r.09 I.07 0.40 r.03 1.01 0.37 0 .97 O.Q2 0.34 o.8<) lo,84 O.JI 0.81 

[ 2½ 7 I 10 28 19 r.o8 0.40 J.12 1.02 0.38 1.o6 o.96 0.36 r.oo 0.87 0.32 0.90 lo.79 0 .29 0.82 

1 3 4 I 12 16 i5 1.35 o.6o o.So 1.30 0.58 0.77 1.25 0.56 0.74 1.15 0.51 o.68 J.o8 0.48 0.64 

I 3 4½ I 12 18 ó7 1.28 0.57 0.85 1.23 0.55 0.82 1.18 0.52 0.79 1.o8 0.48 0.72 J.01 0.45 0.67 

1 3 s I 12 20 6o I.22 0.54 0.90 I.16 0.52 o.86 I.ll 0.49 0.82 J.02 o.45 0.76 lo-94 0.42 0.70 

1 3 s½ I 12 22 55 1.16 0.52 0 .95 I.II 0.49 0,90 1.o6 0.47 o.86 0.97 0.43 0.79 lo.8<) 0.40 0.72 

1 3 6 1 12 24 so 1.Il 0.49 0,99 I.OÓ 0.47 0.94 1.01 0,45 0,90 0,92 0,41 0,82 lo,84 0.37 0.75 

1 3 6½ I 12 26 48 LOÓ 0.47 t.02 1.01 0.45 0.97 o.1)6 0.43 0 .92 0.87 0.39 0.84 o.be 0.36 0.77 

l 3 7 I 12 28 44 t.02¡0-451 r.o6 lo,97 0,43 1.01 0,92 0,4 I 0,95 0.83 0,37 0,86 0.76 0.34 0.79 
l 3 1½ I 12 30 42 0 .98

1

0.44 1 ,.o~ 0 -93 0.41 1.03 o.88 0 .39 o.QS 0.79 0.35 o.88 lo,73 0.32 0.81 

1 3 8 1 12 32 39 0.94 0.42 [.11 0,89 0,40 I,05 0.84 0,37 I.00 0,76 0 ,34 0 .90 0.69 0.31 0.82 

1 4 5 I 16 20 75 1 .o8

1

0.64 o.So 1.03 0.61 0.76 0.99 0.59 0.73 0 .02 0.55 o.68 :o.86 0.51 0.64 

1 4 6 I 16 24 63 lo.99 0 .59 o.88 I0-95 0.56 0.84 0.91 0.54 0.81 0.83 0.49 0.74 lo-77 0.46 o.68 
1 4 7 l 16 08 55 lo.92 0.54 0.95 lo.88 0.52 0.91 0.83 0.49 o.86 0.76 0.45 0.79 0.70 0 .42 0.73 

l 4 8 l 16 32 48 1o.86¡o-s1 1.02 lo.81 0.48 o.1)6 0.77 0.46 0.91 0.70 0.42 0.83 lo.64 0.38 o . 76 

1 4 9 I 16 36 43 lo.So 0.4 7 r.07 0.76 0.45 1.01 0.72 0.43 O,l)Ó o ,65¡°'39¡0,87 :0,6o 0.36 o.So 

l 4 10 1 16 40 40 lo. 1,lo.44 r. II lo.71 0.42 J.05 0.67 0.40 0.99 0.61 ,0.36 0.90 k,.55 0.33 0.81 

I 5 10 l 20 40 47 o. 7010.52 J.04 o.66 0.49 o.Qll 0.63 0.47 0.93 0.57¡0.42 0.84 0.52 0.38 0.77 

I 6 12 l 24 48 46 0.59 0.52 I.05 0,56 0,50 l ,00 0,5, 0.47,0.94 0,48 0,43\0.85 lo-44 0.39 0 .78 

NoT~. - Vanations in tbe fineness of tite san<! and the compacting of th~ concrete may aflect the quantiti~ 
by 10% In either direction. 

•Use Jo'.zg columo.s for broken stone screened to uniform size. 
tUso 4l'l9 columns for average conqitions and for broken ston~ with ~11,t scr~pe<I 011t, 
;use 40º/o columns for grave! or m1xed stone and grave}, 
fUsc these col11mns for scientilically grade<! mixtw-1111 

• 

Volume o/ Concrete Based <ni a Barrel o/ 3.5 C11bic Feet. 
(See importan! íoot-notes, also p. 225.) 
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PROPORTIONS PROPORTIONS s" '"o .. a~ AVERAGE VOLUYE OF RAMMED CONCRETE MADE 

BY BY FROY ONE BARRE!, CEMENT 8--8 PARTS VOLUKE 
ººº Percentagll!' oí Voids in Droken Stone or Grave} 

1 1 O:n ~ 

~ " 
"~ 1!.o 

E -o § §~~ a, 

.ü ª o~ il s so%* 4S% t 40% t 30% § 20%§ 
en en 

iÍ 
> '"'" u :::s ----- --- --- ---------

j ij -g 
bbl. cu. ít . cu. í t. % cu. ft . cu. ít. cu. ft . cu. ft. 

" 
cu. ft. 

u en 1 - - -

I I 1 3.5 10[ 5.r 5.3 5.5 6.o 6 .4 

1 2 I 7.0 54 7.0 7.4 7.8 8.7 9.6 

I 3 l 10.5 39 9.5 10.0 11.5 12.8 

I 4 I 14.0 3' 14.2 16.0 

I 5 I l ),5 27 ,7.0 19.2 

I 6 I 21 O 24 19.7 22.4 

I 7 I 24.5 2r 25.6 

I 8 I 28.0 20 28.8 

l 9 1 31.5 18 32.0 

I 10 I 35.0 17 35.2 
I II I 38.5 16 38.4 
1 12 I 42.0 16 41.6 

1 I 1½ l 3.5 5.2 104 8.o 8.3 8.6 9.1 9.7 

I l 2 I 3.5 7.0 78 8.9 9.3 9.7 10.5 IJ.2 

l 1 2½ I 3.5 8.7 64 9.9 10.4 1 10.8 JI.8 12.7 

I J 3 I 3.5 10.5 54 J0,8 JJ.4 

1 

t2.0 13. 1 14.2 

l 1½ 2 I 5.2 7.0 95 10.2 10.6 11.0 11.7 12.5 

l 1½ 2½ I 5.2 8.7 78 JJ ,2 11.6 12.l 13.0 14.0 

l 1½ 3 I 5.2 10.5 65 12, l 1 2.7 13.2 ,4.4 15.5 

I 1½ J½ 1 5.2 12.2 56 13.0 13.7 14.4 15.7 17.0 

I x½ 4 l !--2 14.0 so 14.0 14.8 15.5 17.0 18.5 

I 1½ 4½ 1 .P 15.7 45 14.Q 15.8 16.6 18.3 20.0 

I 1½ 5 1 5.2 17.5 41 15.9 16.8 17.8 

1 

20.0 21.6 

I 2 3 1 7.0 10.5 77 13.4 13.9 14.5 1.;.6 16.8 

l 2 3½ I 70 12,2 67 14.3 15.0 15.6 17.0 18.3 

I 2 4 I 7.0 14.0 59 15.3 16.0 16.8 1 18.3 19.8 

I 2 4½ I 7.0 15.7 53 16.2 17.0 17.9 1Q.6 21.3 

1 • 5 T 7.0 17.5 48 17,I 18.1 19.0 20.Q 22.8 

I 2 s½ l 7.0 lQ-~ A4 , 8.r JQ.1 20. 2 2:2.2 24 .3 

J 2 6 1 70 n.o 41 19.':" 20.2 21 ._,. 03.6 25.8 

I 2½ 3 l 8.7 10.5 90 14.6 15.2 15.8 16.9 18.0 

1 2½ 3½ T 8.7 12.2 78 15.ó 16., 16.9 18.2 19.6 

I 2½ 4 1 8.7 14.0 68 16.5 17.3 18.0 19.6 21,l 

I •½ 4½ 1 8.7 1,1.7 61 17.5 18.3 19.2 20.9 22.6 

I 2½ 5 l 8.7 17.5 55 18.4 10.4 20.3 22.2 24.1 

I o½ s½ 1 8.7 19. 2 51 19.4 20.4 21.4 23.5 25.6 

I 2½ 6 1 8.7 21,0 47 20.3 2r.4 22.6 24.8 27.1 

I !t 6½ l 8.7 22.7 44 2 1.2 22.5 23.7 26.2 28.6 

I 7 I 8.7 24.5 41 22,2 23 . .; 24.8 27.5 30.1 

1 3 4 I 10.5 14.0 77 17.8 18.5 19.3 20.8 22.3 

I 3 4½ I 10,,1 15.7 Ó<) 18.7 19.6 20.4 :'l2.t 2,,.8 

I 3 5 I 10.5 17.5 62 19.7 20.6 21.6 23.4 25·3 

I 3 s½ I 10.5 19.2 57 20.6 21,7 22.7 24.8 26 .R 

l 3 6 I 10,5 2T .O 53 21.6 22.7 2,1 .8 26 .1 28.4 

I 3 6½ I 10.5 22.7 49 22.5 23.7 25.0 27.4 29·9 

1 3 7 I 10.5 24.5 46 23.5 24.8 26.1 28.7 31.4 
[ 3 7½ I 10.5 26.2 43 24.4 25.8 27.2 30.1 32.9 
l 3 8 l 10.5 28.0 40 25-3 26.9 28.4 31.4 34.4 

l 4 s I 14.0 17.5 77 22-~ 23.2 24.1 26.0 27.9 
1 4 6 l 14.0 21.0 65 24.1 25.2 26.4 28.6 30.9 
I 4 7 I 14.0 24.5 56 26.0 27.3 28 .6 31.3 33.9 

I 4 8 I 14.0 28.0 50 ' 27.9 39.4 30.9 33.9 36.9 
1 4 9 I 14.0 31.5 45 29.8 31.5 33.2 36.6 40.0 

1 4 JO l 14.0 35.0 41 3I.7 33.6 35.4 39·2 43.0 

J 5 10 1 ; 7.5 35.0 48 34•2 36.1 38.0 41.8 45.5 
1 6 12 l 21.0 42.0 46 40.i:: 42.8 45,0 49.6 54.1 

NOTE - V"riations in thc fineness oí the sand and the compacting of tbe concrete may affect the vol• 
umes by ro% in either direction. 

*Use 503> column for broken stone scrcened to uniform size. 
tUse 45o/o columo for average conditions and for broken stone with dust screened out. 
tUse 40% column for grave} or mixed stone an<l gravcl. 
§Use these columos for scientific.~lly gra<lc, l mixtures 



234 USE THIS TABLE ORDINARILY. 
Volume of Concrete B a.sed on a B a.rrel of 3.8 Cubic Feet. 

(Sce important foot-notcs, also p. 225.) 

PROPORTIONS PROPORTIONS 
::JI...!. 
~ 8.~ ~ 

AVERAGE VOLUJIIE OF RAMYED CONCRETE MADE 

BY BY FROM ONE BARREL CElfENT 
PARTS VOLUIJE eo0 ~ Percentages oí \'oids in Broken Stone or Grovel - --- 0(1) r.n 

5 " 
Q.) E ~o 

E 
.,, 

" ~~!; ~ 
so%* 45% t 40%t 30%§ 20%§ 

" § g o" !ig u en en 

" - - - - ~ ---- ----------- - --
" " - -
E 

.,, 
" " " o bbl. cu. cu. 

% cu. ft. cu. ft. cu. lt. cu. ft. cu. ft. 
u ~ cií lt. lt. 

1 r 1 3 .8 94 5.3 5.5 5.7 6.2 6.7 
1 2 1 7.6 51 7.4 7.8 8.2 9.2 10.2 

1 3 1 11.4 36 JO.O 10.6 12.2 13.6 

l 4 1 15.2 29 15.2 17.1 

1 5 1 19.0 25 18.2 20.6 
1 6 1 22.8 22 21.1 24.0 

1 7 1 26.6 20 27.5 
1 8 1 30.4 19 31.0 
1 9 1 34.2 18 ~4-4 

1 10 1 38.0 17 37.9 
1 J1 1 1 ,,, 16 41.4 
1 T2 1 _ 45.5 15 44.8 

l T 1½ T 3.8 ,s. 7 99 8.1 8.8 9.1 9.7 10.3 
1 

1 
1 2 1 3.8 7.6 75 9.5 9.9 10.3 l l.I 11.9 

1 1 2½ 1 3.8 9.5 6 1 10.5 10.0 II.5 12.6 13.6 

1 1 3 1 3.8 JJ ,4 51 11.$ 12.2 12.8 r4.o 15.2 
l ~t ', 2 1 5.7 7.6 93 10.8 11.3 u.; 12.5 13.3 
l 2! 1 5.7 9.5 76 11.9 12.4 r 2.9 1,H 15.0 

1 1~ 3 1 5.7 11.4 64 J2.Q 13.5 14.1 1,-.4 16.6 
l 1½ 3½ 1 ,s.7 13.3 55 13.9 14.6 Ij,4 16.8 18.2 
1 i½ 4 1 5.7 15.2 40 15.0 15.8 16.6 18.2 19.9 

1 :i 4½ t 5.7 T7.t 44 16.0 16.9 17.8 10.7 21.5 
1 .1 1 5.7 19.0 40 17.0 18.0 JQ. t 21.1 23.2 
1 2 3 l 7.6 11 4 15 14.3 14.9 15.5 16.7 18.0 

1 2 

1 

3} 1 7.6 13.3 65 15.3 16.0 16.R 18.2 19.6 
l 2 4 1 7.6 15.2 57 16.3 17.2 18.0 19.6 21.3 
1 2 4½ 1 7.6 17.1 51 17.4 18.3 19.2 21.0 22.9 

1 2 5 1 7.6 190 47 18.4 19.4 20.4 22.5 24.5 
1 2 .-} 1 7.6 20.9 43 19.4 20.5 21.7 23.9 26.2 
l 2 6 1 7.6 22.8 40 20.4 21.7 22.9 25.4 27.8 
1 . 2¼ 3 1 9.5 

1 

IL4 87 15.7 16.3 16.9 18.1 19.3 
1 :t 3} 1 9-1 t 3.3 75 16.7 17.4 18.1 19.6 2l.O 

1 4 1 0.5 15.2 66 17.7 lS.5 19.3 21.0 22.6 

1 •½ 4} 1 9.5 17.1 6o 18.7 19.6 20.6 22.4 24-J 
1 2½ s 1 9.5 19.0 S4 19.8 20.8 21.8 23.9 25-9 
1 2} s} 1 9.5 20.9 49 20.8 21.9 23.0 25.3 27.6 

1 2} 6 1 9.5 22.8 46 21.8 23.0 24.3 26.7 29.2 
1 

1 
2½ 6} 1 9.5 24.7 42 22.8 24.2 2$-5 28 2 30.8 

1 2! 7 1 9.5 26.6 40 23.9 25.3 26.7 29.6 32.5 

1 

1 

3 4 1 11.4 15.2 76 19.1 19.9 20.7 22.4 24.0 
1 3 4~ 1 1r.4 17.r 68 20,1 21.0 21.9 23.8 25.6 
1 3 5 1 11.4 19.0 61 21.l 22. l 23.2 25.2 27.2 

1 3 s½ l 11.4 20.9 su 22.t 23.3 24.4 26.7 28.9 
l 3 6 1 u.4 22.8 52 23.2 24.4 25.6 28.1 30.6 
1 3 6½ 1 11.4 24.7 48 24.2 25.5 26.9 2(),5 32.2 

l 3 7 1 Jl-4 26.6 45 25.2 26.7 28.1 31.0 33.8 
1 3 1½ 1 JI.4 28.5 42 26.2 27.8 29.3 3 2.4 35.5 
l 3 8 1 1 1.4 30 4 40 27.3 28.9 30.6 33.8 37.1 

l 4 5 l 15.2 

1 

19.0 76 23.9 24.9 25.9 28.0 30.0 
l 4 6 l 15.2 22.8 64 25.9 27.2 

1 

28.4 30.8 33.3 
l 4 7 l 15.2 26.6 SS 28.0 29.4 30.8 33.7 36.6 

l 4 8 1 15.2 30.4 49 30.0 31.7 33.3 36.6 39-0 
l 4 9 1 15 .2 34.2 44 32.1 33.9 35.S 394 43 1 
l 4 JO 1 15.2 38.0 40 34.1 36.2 38.2 42.3 46.4 

l s 10 [ J(..0 

1 
38.0 4i 36.9 38.9 

1 

41.0 45.1 49.2 
6 ' 12 l 22.8 4.~-5 46 43,7 46.2 48.6 53.6 _58.5 -

NoTE. - Voriations in the finencss of the sand and the comp;,cting of the concrete may aflecl thc vol 
umes by 10% in either direction. 

•Use 50~ column lor broken stone screened to uniform size. 
tUse 4:>% column for average conditions and lor broken stone with dust screened out. 
tUse 40% column for grave! or mi,cd stone and grave!. 
§Use these columns for scientifically graded mixtures. 

Volume o/ C01tcrele Based on a Barrel o/ 4 C11bic Feet. 
(See important foot-notes, also p. 225.) 
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PROPORTIONS PROPORTIONS ~t~ AVERAGE VOLUIIE OF, RAMMW CONCRETE 1fADE 

BY BY 
o " 

FROM ONE BARREL CEMENT 

PARTS VOLUME E 'oC) § 

1!1-
o (f/ 1ñ Percentages of Voids in Broken Stone or Grave! 

" <:.> E e, .... 

so%• 4S% t 40% t 1 30% § 
e i ~ E ll ¡l'o 
4.1 d 2 .a -¡H 20% § 

U Vl Vl ~-!l .... g 
------ -------- --- --- ---

bbl. ft.' ft.. % cu. ft. cu. ft. cu. ft, ¡ cu. !t. cu. !t . 

1 [ 1 4 89 5.4 5.6 5.8 6.4 1 t.9 
1 2 1 8 19 7.6 8.o 8.4 9.5 10 5 
l 3 1 12 35 10.4 II.0 12.7 14.2 

l 4 1 16 28 15.8 17.8 
1 5 1 20 24 18.9 21.5 
1 6 1 24 22 22.I 25.1 

l 7 1 28 20 28.8 
l 8 l 32 18 32.4 
l 9 1 36 17 36.1 

1 10 1 40 16 39,7 
l II 1 44 15 43-4 
l I2 l ◄8 15 47"' 
1 l 1½ l 4 6 o6 8.8 9.1 9.4 10,0 10.7 
t r 2 1 4 8 73 9.8 10.3 10 .7 II.6 12-4 
1 l 2½ l 4 JO 59 10.9 11.5 12.0 13.1 14.2 

l l 3 l 4 12 50 12.0 12.7 13.3 14.6 15.9 
1 1½ 2 l 6 8 92 11.3 II 7 12.2 13.0 13.9 
1 t½ 2½ l 6 JO " 4 12.4 12.9 13.5 14.;_ 15.6 

l t½ h l 6 12 62 13.5 14.t 14.8 16.0 17.3 
1 1½ l 6 14 54 14.5 15.3 16.0 17.6 19.1 
l 1! 4 l 6 16 48 15.6 16.5 17.3 19.1 20.8 

1 :t 4½ r 6 18 43 16.7 17.7 18.6 20.6 22.5 
l 5 l 6 20 39 17.8 18.9 19.9 22,1 24.3 
1 2 3 l 8 12 74 14.9 15.6 16.2 17.5 18.8 

1 2 3) l 8 14 64 16.0 16.7 17.5 19.0 20.5 
1 2 4 1 8 16 56 17.1 17.9 18.8 20.5 22.3 
l 2 4½ 1 8 18 51 18.1 19.1 20,1 22.0 23.9 

1 2 5 r 8 20 46 19.2 20.3 21.4 23.5 25.7 
l 2 s½ 1 8 22 42 20.3 21.5 22.7 25.1 27.4 
1 2 6 1 8 •4 39 21.4 22.7 24J> 26.6 29.2 

l 2½ 3 1 10 12 86 16.3 17.0 17.6 18.9 20.2 
1 :t 3½ t 10 14 15 17-4 18.2 18.9 20.5 22.0 
1 4 1 to 16 66 18.5 19.4 20.2 21.9 23.7 

1 :t 4½ l JO 18 59 19.6 20.6 21.5 23.5 25.4 
1 5 l JO 20 54 20.7 21.8 22.8 25J> 27.2 
1 2½ s½ 1 10 22 49 21.8 22-9 24.1 "6.5 28.9 

1 2½ 6 l 10 24 45 22.8 24.1 25.4 28.0 30.6 
1 2½ 6½ 1 10 26 42 23.9 25.3 26.7 29.5 32.3 
1 2½ 7 1 10 28 39 25.0 26.5 28.0 JI.O 34.,, 

l 3 4 1 12 16 75 20.0 20.8 21.7 23.4 25.1 

1 3 4½ 1 12 18 67 21.0 22,0 23.0 24.9 26.8 
l 3 5 l 12 20 6o 22.1 23.2 24.3 26.4 28.6 

1 3 s½ 1 12 22 55 23.2 24.4 25.6 28.0 30.3 
l 3 6 1 12 24 50 24.3 2;.6 26.9 29.5 32.1 
l 3 6½ 1 12 26 48 25.4 26.8 28.2 JI.O 33.8 

l 3 7 l 12 28 44 26.4 27.9 29.4 32.5 3.1-5 
l 3 7½ 1 12 30 42 27.5 29.1 30.8 34.0 37,2 
1 .3 8 l 12 32 39 28.6 30.3 32.0 35.5 39.0 

1 4 5 1 16 20 75 25.0 26.1 27.2 29.3 31.5 
1 4 6 1 16 24 63 27.2 28.5 29.8 32.4 35"' 
1 4 7 l 16 28 55 29.3 30.8 32.4 35-4 38-4 

1 4 8 l 16 32 48 31.5 33.2 34.9 38.4 41.9 
1 4 9 1 16 36 43 33.6 35.6 37.5 41 .4 :u 1 

1 
4 10 1 16 40 40 35.8 38.0 40.1 44.4 

1 5 JO 1 20 40 47 38.7 40.0 43.0 47.3 51.7 
1 1 6 12 1 24 48 46 45.9 48.5 51.1 56.3 61.4 

NoTF.. - Variations in the fineness of the sand and the compacting of the concrete may aflect thc 
volumes by 10% in either direction. 

•Use 50'.5, column lor brokcn stone screened to uniform si?.e. 
tUse 45:?9 oolumn for average conditions and for broken stone wi th dust screened out. 
tUse 40'70 column for grave! or mixed slnne and grayel. 
¡Use thcse columns lor scicntifirally graded mixtures. 



MA'J;ERIALS FOR RUBBLE CONCRETJt 
Quantities of Materials for One Cubic Yard Based on a Barrel of 3.8 Citbic Feet. 

. (See important footnotes, also pp. 238 and 296.) 

3 PROPOR-
PRO PORTIO NS PERCENTAGES OF VOIDS 

~ TIONS OF 
OF PLAIN CON-

PLAIN 
=!i CONCRETE 

CRETE BY So% * 45% t -~" BY PARTS 
VOLUME ., .. -~ 

,Q" 
.., 

,Q o d 

~::: " 8 "' 8 ... o ., 
" s o., o rl3 "8 "' (/J ., 

ª " l'l:, ] ., 
i) " 

., 
" .,, .,_ ... ., 

8 "' e 8 ... o e C) o o " s e 

~> " "' " " .s .s ~ = " " 8 e p.. (/J (/J t.) U) e s 
" ~ c8 (/J cu. cu. cu. cu. cu. 
p.. bbl ft. ft. bbl. yd. yd. bbl. yd. 
-

(3) 1(4) (1) (2) (5) (6) ( 7) (8) (9) ( ,o) (II) ( 12) 

1 2 3 I 7. J II.' I. 51 0.43 o.6, 1.45 0.41 
I 2 4 I 7. ?I 15.: r. 321 o. 37 0.7, I, 25 o. 35 
1 2 5 I 

¡JI 
19. e I. 18 o. 33 0.82 I, 11 O.JI 

I •½ 4 I d.: l. 22 
º·;¡ 

o.6< l. 17 o. 41 
20% I •½ 5 1 9.5 !~:: l. 10 o. 3 o. 7 1.04 o. 37 

1 2½ 6 1 9. 5 0.99 o. 35 o . 8, ~:~t o. 33 
1 3 5 1 II.4¡ 19. ( 1.02 

··¡ 
~: ~1 

0.42 
1 3 6 I II.4 22 . ! ~Jl 0.39 0.89 0.38 
I 3 í 1 

11.41 
26. ( 0 . 3 o . 8, 0.81 o. 34 

I 2 3 I 7. 6 u., 1.32 o. 37 o. 5( l. 27 o. 36 
I 2 4 1 7.61 15.' I. ,s o. 32 o. 65 I. 10 o . 31 
1 2 5 1 ~:i¡ 19. < I. 03 o. 29 o. 72 0.97 o. 27 
1 2½ 4 1 15. 2 1.06 o. 38 0.60 1.02 

o'! 30% I 2½ 5 1 9., 19 .' 0.96 o. 34, o. 67 o. 91 o. 32 
1 2½ 6 1 9. 5 22. 0.87 ~:~~! o. 74 0.82 o. 29 

I 3 5 I II.4 19. ( 0.90 0.63 o. 85 o. 3 
I 3 6 I 1I.4f 22. ! o. 81 o.34I 0.69 o. 78 o. 33 
I 3 7 l I 1. 4

1 

26. ( o. 75 o. 32 o. 74 o. 71 o. 30 

1 2 3 1 7. 6 11., 1. 13 o. 32 0.4! l. 09 o. 311 

1 2 4 1 7.61 15. : 0.99 o. 28 o. 56 0.94 o. 26¡ 
I 2 5 1 7. 6 19. < o . 88 o. 25 0.62 0.83 o. :23 
1 2½ 4 1 9. 5¡ 15 . 2 0.91 o. 32 o. 52 o.88 0.31 

40% 1 2½ 5 l 9· ~I 19-; 0.82 o. 29 o. 5! o. 78 o. 28 
1 2½ 6 1 ,U 22. o. 74 o. 26 0.63 o. 70 o. 25 
I 3 5 I 19. < 0.77 o. 32 o. 54 o. 73 ~: ~1 I 3 6 1 11.4 22 . ~ o. 7c o. 29 o. 59 0.67 
I 3 7 I 11.4 26. o. 65 o. 27 o. 63 o.6, o. 26 

[ ¡ 2 3 1 7. ( 11.4 0.94 º· 27 0.4c 0.9c o. 26 
2 4 1 7. ( ,s.' o. 82 0.23 0.46 º· 78 º· 22 
2 5 1 7. é 19 . e ~: ~t O. 2C o . 52 o. 70 o. 20 

2½ 4 1 9. 5 t5., o. 27 0.4 o. 73 o. 2( 

So% l ; 2½ 5 1 9·. 5 19. e o. 61 o. 24 0.4! o. 65 o. 23 
2½ 6 I 9.5 22 .1 o. 62 o. 22 o. 52 o. 5: o. 2( 

3 5 1 11.4 
19:; 

0.64 0.27 0.4' o. 61 o. 21 

3 6 I 11.4 22. o. 5! 0,2' 0,4! o. 56 o. 2, 

3 7 I II.4 26.1 o. 5, 0.22 o. 5: o. So o. 22 

Í I 2 3 I 7. ( u .. o. 76 o. 21 o. 32 o. 72 0.2, 
I 2 4 I 7.6 15.: 

º·!f 
o . 18 0.3: o. 63 o. 18 

I 2 5 1 7.6 19., o. 5 o. 16 0.41 o. 56 o . 16 
l 2½ 4 I 9 · 5 15. 2 0.61 o. 22 0.3 o. 58 o. 2( 

60% I :t 5 I 9. S 19. o. 55 o. 19 o. j o. 52 o. ,8 
I 6 l 9.S 22. o . s, o. 1l 0.4: 0.47 o. 1( 
I 3 5 I 11., 19. < o. 51 o. 22 o. 36 0.49 o. 21 

I 3 6 l 1 l.' 22. l 0.4( 0.20 o. 39 0 . 44 o. 19 
I 3 7 1 11.4 26.( 0.43 o. 18 0.42 0.4( o. 17 

IN BROKEN STONE OR 

40%t 

.., 
e 

" " "' " e 8 e 
o e s 

00 ~ rl3 (/J 

cu. cu. cu. 
yd. bbl. yd. yd. 

( 13) (14) ( 15) 1 (16) 

0.61 l. 39 o. 391 o. 5: 
o . 70 1. 201 0.34 0.67 
o. 7i l. 06, o. 3º1 o. 7, 
0.61 l. 12 o. 39 o. 6 
0.7, o. 99 o. 35 o. 7< 
o. 7, O. 89 O. JI¡ O. 7: 
o,6! 

ºf" º'' 
o. 75 o.8 0.35 0.71 
o. 7! o. 77 o. 32 o. 7( 

o. 5: l. 22 o. 34 o. 5: 
o.6: 1. oS o. 29 o. Ss 
o.6s o. 92 o. 26 o. 65 
o. 57 o. 98 o. 341 o. 55 
0.64 0.87 0.31 0.61 
o.6s o. 781 o. 27 o. 6( 
0.60 o. 82 o. 34 o. 57 
o.61 º· 74 º· J'I º· 62 o.6¡ o. 6~ 0.28 0.67 

0.4( l. o o. 291 0.44 
o. s 0.90 o. 25 o. 5 
o . 5! 0.791 o. 2:2 o. 5 
0 . 4 0.84: o. 29 0.4 
o. 5 o. 74 o. 26 o. 52 
o. s, 0.67: o. 23 o. 5( 
o. s, 0.701 o. 29 0.4s 
o . Sé 0.63 o. 2Í o. s, 
o. 5s o. 5! o. 24 o. Sí 

o. 31 0.87 o. 24 0.3, 
o. 44 o. 75 0.21 0.4, 
0-41 o.66 o. 11 0.4( 
0.41 0.70 o. 24 o. 4, 
0.4( 0.62 o. 22 o. 44 
o. 5, o. s, o. 20 0.47 
0.4, o. 51 o. 24 0.41 
0.4 o. 52 o. 2 2 0.44 
0,4S 0.48 o. 21 0.4: 

0.31 o. 7< o. 2( o. 3, 
o. 35 0.60 o. 17 o. 3, 
º-3! o . 53 o. t5 o. 3 
o. 3 o. 56¡ o. 2( o. 3 
0.3 o. Sol o.,: o. j 
0.40 0.44 O. 11 o. 3: 
~:~; 0 . 471 0.2( ~:~; 0.42 o. 18 
0.40 o. 38, o. 1( 0.3! 

GRAVEL. 

30%§ 

1 
1 

., 
d 

" "' " 8 e 
" .s ~ al 

(/J (/J 

cu. I cu. 
bbl. yd. yd. 

(11) 1 ( 18)\ (19) 

I. 291 o. 361 o. 5 
1.10

1 o. 31 0.62 
0.96 o. 27 o.6 
1.03 0.36 o.5 
o. 90; o. 321 o. 6 
0.81 0.29 o.6 
o.86 
0.77¡ 
o . 701 

I. 13 
0.97¡ 
0.84 
0.90 
o. 79 
O. 7 I 
o. 75 

o. 671 o. 61 

0.97 
0 . 83 
o. 72 
o. 77 
o.68 
0.61 
0.64 
o.58 
o. 52 

0.80 
o. 69 
0.60 
0.64 
o. 56 
o. 5, 
o. 54 
0 . 48 
0.44 

0.64 
o. 55 
0.4! 
o. 52 
0.45 
0.40 
0.43 
o. 38 
o. 35 

o. 36 
o. 33 
0 . 30 

o. 32 
0.27 
o. 24 

~: ~! 
o. 25 
o. 32 
o. 2! 
o. 21 

o. 27 
o. 23 
o. 2( 
o. 27 
o. 24 
o. 22 

o. 27 
o. 25 
o. 22 

o. 22 

O. 2C 
o. 17 
o. 22 

O. 2C 
o. 1! 
o. 22 
o. 2( 
o. 1! 

o. 18 
O. 11 
O. I, 

o. 18 
o. 16 
o. r, 
o. 18 
o. 11 
o. 15, 

1 

o.6 
o.6 
o.6 

0 . 4 
o. 5 
o. 5 
o. 51 
o.5 
o.6 
o. 5 
o. 5 
o.6 

0.4 
0.4 
o. 5 
0.4 

o 
4 
8 
I 
5 
9 

0.4 
o. 5 
0.4 
0.4 
o. 5 

0.3 
0.3 
0.4 
o. 3 
0 . 4 
0 . 4 
0.3 
0.4 
0 . 4 

o. 2 
o. 3 
0.3 
0.2 
o. 3 
0.3 
0.3 
0.3 
0.3 

NOTE.-Variations in the fineness of the sand and the compacting of the concrete may affect the quan· 
tities by 10% in either direction. . . 

* Use So% columns for broken stone screened to u01form s1ze. 
t Use 45% columns for average conditíons and for broken stone with dust screened out. 
! Use 40% columns for grave! or mixed stone and grave!. 
§ Use 30% columns for scien tifically graded mixtures. 
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VOLUME OF RUBBLE CONCRETE 

Based on a Barrel of 3.8 Citbic Feet (see important footnotes, also pp. 238 
and 296). 

PROPORTIONS OF PROPORTIONS OF AVERAGE VOLUME OF RUBBLE 
PLAIN CONCRETE PLAIN CONCRETE CONCRETE MADE FROM ONE 

BY PARTS. BY VOLUME. BARREL CEMENT, 

PERCENTAGE 
OF RUBBLE 

1 

., Percentsges of Voids in Broken 
IN TOTAL e ,; Stone or Grave!. 
VOLUME " .¿ 

8 <l 
OF CONCRETE. ~ 

e s 
50%* l 45%t ~ 

,s 40%i 30%l el ,; (/J 00 

" .¿ - -------e e 

cu. ft. ¡ cu. ft. 
- - - ---e s ~ 

,s 
bbl. cu. ft. cu. ft. cu. ft. (/J (/J cu. ft. 

,_ 
( 1) (2) (3) (4) ( 5) (6) ( 7) (8) (9) (10) (II) 

---
1 2 3 1 7. 6 ll.4 17. 9 18. 6 19.4 20.9 
1 2 4 I 7.6 15. 2 20.4 21. 5 22. 5 24. 5 
I 2 5 1 7.6 19.0 23 . 0 24. 2 25. 5 28. I 
I 2½ 4 1 9.5 t5. 2 22.0 23. I 24. 1 26. 2 

20% l 2½ 5 I 9.S 19. o 24.8 26 . 0 27. 2 29.9 
1 2½ 6 1 9.5 22.8 27. 3 28. 8 30.4 33.4 
I 3 5 I 11.4 19.0 26.4 27. 6 29.0 3 1,4 
1 3 6 I 11.4 22.8 29.0 JO. 5 32. o 35. I 
1 3 7 I 11.4 26.6 31. 5 33.4 35. l 38.8 

I 2 3 1 7.6 II ,4 20.4 21. 3 22 . 2 23.9 
1 2 4 l 7.6 15. 2 23. 3 24.6 25 . 7 28. o 
I 2 5 I 7. 6 19.0 26. 3 27. 7 29. 2 32. 1 
1 2½ 4 I 9. S 15. 2 25. 3 26.4 27. 6 30.0 

30% 1 2½ 5 I 9. 5 19. o 28. 3 29. 7 31. 2 34. 2 
1 2½ 6 I 9,5 22. 8 JI. 2 32. 9 34. 7 38. 2 
I 3 5 I 11.4 19.0 30. 2 31. 6 33. 2 36.0 
I 3 6 1 11.4 22. 8 33. 2 34.9 36. 6 40.2 
I 3 7 r 11.4 26. 6 36.0 38. 2 40. 2 43.0 

r 1 2 3 1 7.6 11.4 23.8 24.8 25. 8 27. 8 
1 2 4 1 7. 6 rS. 2 27. 2 28. 7 JO.O 32 . 7 
I 2 5 I 7.6 19. O JO. 7 32. 3 34 . o 37 . 5 
1 2} 4 r 9.5 IS . 2 29. 5 30.8 32 . 2 35 .o 

40% 1 24 5 I 9. 5 19. o 33.0 34. 7 36. 3 39. 8 
1 2½ 6 1 9. 5 22.8 36. 3 38.4 40. 5 44. S 
1 3 5 1 11. 4 19.0 35. 2 36.8 38. 7 42.0 
1 3 6 I 11.4 22.8 38. 7 40. 7 42. 7 46.8 
I 3 7 I 11.4 26. 6 42.0 44. 5 46.8 51. 7 

I 2 3 1 7 . 6 11.4 28.6 29 . 8 31. o 33.4 
1 2 4 I 7.6 15. 2 32. 6 34.4 36.0 39. 2 
1 2 5 I 7.6 19. o 36.8 38.8 40.8 45 . o 
I . 2½ 4 1 9.5 15. 2 35.4 37 .o 38. 6 42.0 

So% 1 2½ 1 5 I 9. 5 19. o 39 . 6 41. 6 43 . 6 47. 8 
1 2½ 6 I 9 . 5 22 .8 43.6 46.0 48.6 53 . 4 
1 3 

1 

s I 11.4 19.0 42. 2 44. 2 46.4 50.4 
I 3 6 1 

1 

II.4 22.8 46.4 48.8 5 l. 2 56 . 2 
1 3 7 1 II.4 26. 6 50.4 53. 4 56. 2 62.0 

1 

ti 3 1 7. 6 II.4 35.8 37. 2 38. 8 41. 8 
1 4 1 7. 6 15. 2 40.8 43.0 45.o 49.0 
I 5 1 7. 6 19.0 46 . 0 48. 5 51 .. o 56. 3 
I 4 I 9.S IS. 2 44-3 46. 3 48 . . J 52 . 5 

60% 1 : 2½ 5 1 9. 5 19. o 49. 5 52.o 54. 6 59.8 
I 1 •½ 6 1 9. 5 22 . 8 54. S 57. S 60.8 66.8 

1 

1 

1 

3 5 I II , 4 19.0 52. 8 55. 3 58 .o 1 63.0 
1 3 6 I II 4 22. 8 58.o 61. o 64. o 70.3 
t 3 7 I 11.4 26.6 63.0 66 . 8 70. 3 77. S 

NoTE:- Vanat1ons in the fineness of the sand and the compacting of the 
concrete may affect the quantities by 10% in either direction. 

*Use 50% column for broken stone screened to uniform size. 
+Use 45% column for average conditions and for broken stone with dust 

screened out. 
+Use 40% column for grave! or mixed stone and grave!. 
§Use 30% column for scientifically graded mixtures. 



A TREATISE Q_V COXCRETE 

TABLES OF RUBBLE CONCRETE 

The tables on pages 236 and 237 give the quantities of materials and the 
volumes of concrete mixed in different proportions and with different per
centages of rubble. The values are made up as described o~ pages 298 
and 299, where illustrations are given of the methods of computJ;1g the cost. 

The percentages of rubble are based on the ratio of the volume of_ the 
concrete after it is Jaid to the actual volume of the large stone contamed 
in it. In other words, it is the percentage of the finished concrete occupied 

by the large s_tone. 

J'REPARATION OF MATERlAlS FOR CONCRETE 239 

CHAPTER XIII 

PREPARATION OF MATERIALS FOR CONCRETE 

The various operations relating directly to the laying of concrete are 
discussed in detail in this and severa! 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 principies apply to ali 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 improv~d 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 <loes not injure 
cement has led to packing it in bags instead of in barreis, 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, barre! !,hipments 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 screeni.ng 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 

' 


