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TABLE 1. CHARACTERISTICS OF AGGREGATES (SERIES 187)

Sourcel

F.A. C.A.

Lot 4232 Lot 4233

Sieve analyses, % Pass.

¥ 1n. 100
¥ in. 63
3 in. 100 39
No.4 97 0
No.8 82

No.16 69

No.30 53

No.50 22

No.100 4.2

No.200 1.7

Fineness Modulus 2.73 6.60
Gravity, Bulk dry 2.62 2.63
Absorption, % 0.6 0.4
Viods, (dry rodded), % (1) o 35.9
Sand Void Index (2) 44 .4 —

Source 2 Source 3
F.A. C.A. F.A. C.A.
Lot 4299 Lot 4300 Lot 4274 Lot 4275

100 100
65 86
34 31

100 0 100 3

90 0 91

76 69

58 44

18 19

2.9 7

1.3 3.7

2.55 6.66 2.70 6.66

2.62 2.60 2.63 2.71

1.1 2.0 2.3 1.4

— 36.1 42.2

38.8 — 49.3 —

(1) Graded as used in concrete.

(2) Loose void content of a regraded sand sample —a measure of shape and surface texture.
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FIG. 1. RELATIONSHIPS OF STRENGTH TO WATER -
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TABLE 2. CONCRETE CHARACTERISTICS AND RESULTS OF
STRENGTH TESTS (SERIES 187)

Values averages from generally 3 batches mixed on different days
(occasionally 2 or 4 batches). Strengths are averages of duplicate
cylinders made from each of two to four batches mixed.

Cement Mixing Water — Sand, Compressive Strength, Psi
Content, Total Water Cement Percent Rodded Vibrated
Sacks Alr, gal. Ratio, Slump, Total —
Per c.y. Percent  Per C.y. gal./sk n. Agg. 7—day 28—day 28—day
Aggregate No. 1
3.95 3.1 374 9.47 4.9 44.6 1678 2639 2543
3.96 4.5 35.2 8.90 4.3 44.2 1716 2646 2743
3.98 7.4 31.8 7.98 4.3 42.3 1989 2884 3003
3.99 10.9 28.5 7.85 3.9 41.3 1934 2701 2942
5.47 2.6 34.6 6.52 4.3 40.7 3944 5221 5264
5.49 4.8 324 5.90 4.2 39.4 3929 5035 5318
5.49 7.6 31.0 5.68 4.8 37.6 3506 4442 4673
5.53 10.3 29.4 5.31 44 35.2 2945 3672 3977
6.99 2.1 34.9 5.00 4.4 36.8 5202 6471 6678
6.99 5.0 335 4.78 4.5 36.7 4775 5929 6187
7.01 7.8 32.4 4.62 4.1 32.1 4017 4949 5268
7.00 10.7 31.9 4.56 4.1 29.3 3061 3749 4254
8.42 1.5 37.2 4.41 4.5 33.0 5604 6798 6967
8.40 4.6 36.3 4.31 4.8 30.0 4832 5840 6109
8.49 7.6 36.1 4.26 4.5 26.8 3980 4810 5230
8.44 10.1 35.5 4.20 4.3 234 3120 3752 4294
Aggregate No.2

3.95 2.3 32.1 8.13 4.2 42.0 2425 3690 3635
3.97 4.2 29.8 7.50 4.5 41.2 2610 3915 3990
3.98 7.4 26.7 6.71 4.2 39.6 2760 3945 4220
3.99 10.5 25.0 6.27 4.7 374 2230 3180 3560
5.51 1.9 30.6 5.55 4.2 37.8 5000 6440 6515
5.50 4.5 28.6 5.21 4.3 36.5 4790 6130 6260
5.50 7.5 27.6 5.03 4.7 34.2 3975 5005 5490
5.49 10.3 26.8 4.90 4.4 32.0 3020 3945 4460
7.00 1.6 31.7 4.52 4.3 34.6 5955 7340 7500
6.97 4.4 30.8 4.26 4.6 32.6 5260 6750 6925
6.97 7.3 29.8 4.27 4.0 30.1 4210 5370 5790
6.85 10.9 29.9 4.36 4.4 27.6 2990 3855 4395
8.55 1.4 35.2 4.12 4.7 30.8 6235 7275 7600
8.59 4.3 34.2 3.98 4.4 27.8 5400 6395 6925
8.51 7.8 34.0 4.00 4.4 24.5 4135 4915 5725
8.51 10.9 33.6 3.95 4.4 20.7 3115 3815 4620
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Aggregate No. 3

3.99 2.4 46.2 11.60 4.7 47.8 882 1442 1469
4.00 4.5 45.1 11.28 4.2 47.1 862 1415 1509
3.97 8.2 39.7 10.00 4.6 46.2 890 1423 1590
4.04 10.4 36.6 9.08 4.4 44.5 962 1544 1741
5.51 1.8 44.6 8.10 4.8 44.1 2049 3149 3140
5.54 4.1 41.6 7.52 4.3 43.0 2136 3222 3361
5.54 7.4 39.1 7.07 4.8 41.1 2047 2964 3172
5.59 10.1 36.2 6.49 45 39.4 2036 2877 3061
7.00 1.6 43.5 6.22 4.2 40.2 3444 4677 4740
6.97 4.4 41.0 5.90 4.3 39.1 3264 4364 4546
6.92 7.9 38.6 5.58 4.3 37.2 2899 3798 4041
6.99 10.2 37.1 5.31 4.1 36.2 2661 3473 3642
8.54 1.4 44.3 5.18 5.0 36.4 4465 5708 5744
8.51 4.6 41.5 4.89 4.4 34.8 4219 5270 5482
8.57 7.4 40.6 4.74 4.9 31.7 3738 4702 4929
8.55 10.7 39.6 4.65 5.0 28.2 3044 3875 4193
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TABLE A. REQUIRED OVERDESIGN

Required Average Strength,%

of Specified Stength {’ ¢

Required Average Strength for
5000 psi Specified Strength

Working Ultimate Working Ultimate
Coef. Stress Strength Stress Strength
Variation 1inb 1in 10 1inb 1in 10
% below f'c below f'c below f'c below f'c
10 109 115 5450 5750
12 111 118 5550 5900
15 114 124 5700 6200
20 120 134 6000 6700
ojw], lejo] A<H 3] AE HER|7F HAl = oF 700psi(550x1.282) & Z 38l of ghrh
71EG e ool Hojof g B wnE AxeEd 14T FIAHEY
ACI 2146501 = o2& A%, Overdesign A $ole WaAG7E 2oh @& ghol Hojof
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