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: ; : . : Water-cementitious materials ratio by mass Nominal .
Nominalmaximumsize | Cementing malerils, | | Compressie L el st Sotprosoint O
of aaareaate. mm m) kglm!! oAy}t strength Nor-ak-eniraned Airenirained size of dlggmgtﬂnmss moduli of fine aggregate*
ggregate, ( A (bly ) 28 days, MPa concrele concrete aggregate,
: I 08 050 mm (in.) 240 2,60 280 | 3.00
315 “ ﬁ) 20 (470) n 04 034 95 (%) 0.50 048 046 | 044
; ’ 125 (%) 059 | 057 055 | 053
5 ) 0 (32 3% 047 0.39 19 %) 086 | o084 | o082 | 080
19 (‘A) 20 (540) X 054 045 % (1) 071 | 069 | 067 | 085
25 061 052 375 (1%) 0.75 0.73 0.7 0.69
25 (4 30 (5%0) 0 06 060 50 | o | om | o7 | om
75 (3) 0.82 0.80 0.78 0.76
95 (A 30 (610) L 07 010 150 © | o087 | oss | oss | os
Maximum per cenl of Water, kilograms per cubic meter of concrete, for indicated sizes of aggregate*
Cementitious total cementitious Slump, mm 95mm | 125mm [ 19 mmN!,n_z::,:r:t,aI,nZsc:‘,E,L:o mm* | 75 mm* [150 mm**
mateials’ materials by mass** 2510 50 207 199 19 179 166 154 130 13
7510 100 228 216 205 193 181 169 145 124
Fly ash and natural pozzolans pe) 15010 175 243 | 228 | 216 | 202 [ w0 | ws | w0 | —
Approximate amount of
Slag 5 entrapped air in non-air- 3 25 2 15 1 05 03 0.2
entrained concrete, percent
Silica fume 10 Air-entralned concrete
25to 50 181 175 168 160 150 142 122 107
ili 7510 100 202 193 184 175 165 157 133 119
Total of fly ash, slag, silica fume 50: g Pl el e fom oG m
and natural pozzolans Recommended average tolal
air content, percent, for level
\ f it
T?‘"" of nalura P ozzolans and 35+ ’ Wz;.::;sure 45 4.0 35 3.0 25 20 1.5 1.0
silica fume Moderale exposure 6.0 55 50 45 45 40 35 30
Severe exposure 75 7.0 6.0 60 55 50 45 40
Maxim lar- fifious material | Mini dosiy ressive strangth, o ¥ "
Exposure condition ' f::'b; m:s:'::eon::w l . 7’: m:;"‘ ’ Minimum des:gn
Concrle proleckd Fomanpossob [y ey oo matoiario | Sdoctstorgh basodon siuchd Water-soluble Maximum water- |  compressive
e i | onbas o strgh, oy, s Sufate | sulfate (S04 in sl | Sufae (S04 cementiious matedal | stenglh,
sutaoes i exposure | percent by mass' | in waler, ppm* Cement type* ratlo,bymass | f;, WPa psi)
s e R 0% 2 4m0) Negigble | Lessthan040 | Lessthan 150 |  Nospecil lype requied - -
Concrele axposed o fi ad
Souig i el o s 0 0 Modedet | 0100020 | t50t0t500 | NS POSLISMSLPUR) | oy 28 400)
For s prolcion bt fored IPMYMS), [SMMS)
gy i i e 60 Soee | 0200200 | 150061000 S 5 31 00
T Verysevere | Over200 [ Over 10,000 VHS 040 35 (5000)

Adapted from ACI 318 (200)
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