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Table 1. ASTM Specification C 494 compliance tests.

Reference Admixture Reference Admixture

Cement*, Ib/yd®(kg/m’) 517(306.7) 517(306.7) 517(306.7) 517(306.7)
Sand, lb/yd®(kg/m) 1389(824.1) 1389(824.1) 1250(741.6) 1250(741.6)
Gravel, Ib/yd®(kg/m") 1752(1039.5) 1752(1039.5) 1752(1039.5) 1752(1039.5)
Water, Ib/yd*(kg/m") 279.2(165.6) 274(162.6) 268.8(159.5) 268.8(159.5)
DARAVAIR™, fluid 0z/100 Ib(ml/kg) 1.10.746) 1.1(0.746)
Calcium nitrite, % 2 2
Water/cement ratio 0.54 0.53 0.52 0.52
Slump, in.(mm) 3.0(76) 2.5(64) 2.75(70) 2.5(64)
Air content, % 15 18 4.6 5.1
Unit weight, lb/ft*(kg/m") 145.5(2330.9) 145.3(2327.7) 140.8(2255.6) 140.2(2246.0)
Cement factor, lb/yd*(kg/m’) 515.9(306.1) 515.8(306.0) 518.8(307.8) 516.7(306.6)
Setting time(C 403)

initial h  min. 5:21 3125

final h : min. 7010 5105
Compressive strength, psi(kPa)

1 day 1138(7847) 1643(11328) 1001(6902) 1428(9846)

7 days 3926(27070) 4927(33972) 3277(22592) 4376(30172)

28 days 5495(37888) 6324(43604) 4635(31958) 5191(35792)
Flexural strength, psi(kPa)

1 day 436(3006) 512(3530) 403(2779) 487(3358)

7 days 627(4323) 646(4454) 528(3641) 560(3861)

28 days 714(4923) 730(5033) 685(4723) 710(4895)
Relative durability factor, ASTM Test

for Resistance of Concrete to Rapid

Freezing and Thawing (C 666-76), 100 107

300cycles
Shrinkage, % 0.031 0.030 0.034 0.0024

*An equal bland of three cement by weight.
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Table 2. Composition of the commercial calcium
nitrite liquid concrete admixture.

Composition Value
Calcium nitrite, weight % 30.3
Calcium nitrate, weight % 215
Specific gravity 1.277
pH 104

Note : Calcium nitrite solution is commercially avai-
lable as DCI™ corrosion inhibitor, manufactured by
the Construction Products Division of W. R. Grace
& Co.
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Fig. 2. Cyclic anodic polarization curves for 1045 steel in deaerated saturated Ca(OH),.
Chloride concentrations range from 0.1M to 2.5M NaCl. Scan rate was 3.36mV/min.



152 g A ahs 2] AM21d #2354 1992, 6
O0M Ca(NOy)» 0.025M Ca(NOz),
. L T T T T T ¥ T T T
% - 4 700 B h
g} 4 -
. 1 300 3 1
g
ﬁ o g —100 9 4
=t ]
= -500 } 1
= } L
i A 1 1 1 —900 1 ) 1 1 1
1 10 1000 1 10 1000
LOG ¢, uA/enl LOG i, pA/ent
0.034M Ca(NOQ)z 0.05M Ca(NOg)z
T T T T T T T Y T )
S b 700 o P
17} L -
@
> 4 300 2 1
>
g b 4 -
g g k —100 4 1
= L L 4
& !
= 9 —500
£t ]
l 't 1 4 1 — 000 A i 3 A i
1 10 1000 1 10 1000
LOG i, pAfent LOG i, yAser

Fig. 3. Cyclic anodic polarization curves for 1045 steel in deaerated saturated Ca(OH),+0.
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Table 3. Potentiostatic polarization results in deaerated saturated Ca(OH), (Scan rate= 3.36mV/min.)

[C17¥/INOZ)
(For [CI"1%0) 0 M NaCl 001 M NaCl 005 M NaCl 01 M NaCl 05 M NaCl 10 M NaCl 25 M NaCl

Stochio- By
metric Weight 0 M Ca(NOz); 0 M Ca(NOy); 0 M Ca(NOz), 0 M Ca(NOz), 0 M Ca(NOz); 0 M Ca(NOs2»; 0 M Ca(NOy),
00 E# =631 E,~ 488 E,= 112 E,=—175 E,=—32 E,=—400 E,=—488

Ej=-483  E,=-587  E,=-688  E,=—518  E,= 587  Ep=—600
0.0025 M Ca(NOzl 0.0125 M Ca(NOp)z¢ 0025 Ca(NOy)y 0,125 M CaiNOp),
20 15 Epp= 675  E,= 675  E,~= 488  E,~= 15
E,=-225  E,=-215  E,=-221
0.0033 M CalNOz)y 00167 M Ca(NO2),? 0033 M CatNOoly  0.167 M Ca(NOp),

15 12 Ep= 688  E,= 650 E.= 512 Es= @
Ep=—275 E,=—175 E,=—246
0.25 M Ca(NOy); 0.025 M Ca(NOy) 0.05 M CaNOy); 0.25 M Ca(NOz), 0.5M Ca(NOy), 125 M Ca(NOy);
10 08 E;p=62 E,= 675 E,= 562 E,= 163 E,= 75 E,= —50

E,= 312 Ey=-138 Ep=—118 E,=—156 E,= - 204

“Erp is the potential where passivity breaks down and is associated with the evolution of oxygen gas. Above Erp corrosion
is rapid and uniform.

°E, is the potential above which pitting (severe localized corrosion) can occur. It is independent of scan rate. E, is
the potential at which pitting is first noticed in an anodic polarization curve. Higher E, values are indicative of longer
times needed to initiate pitting at a given scan rate.

‘Duplicates not run.

“Note : Total protection occurs when Ezp=E,, E, >—100mV indicates protection and E, > —300mV indicates severe
pitting corrosion unlikely. 1f £, > 500mV, pit initiation is unlikely (All potentials versus SCE). 95% CL=145mV for
Erp values: 95% CL=+T7lmV for other values.
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