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In compllance with your request of April 20, 1942,
we are gubmitting herein a brief gummery of our experiences _
"econcerning calclum chloride as a curlng agent when 1ncoré
porated in concrete mixtures.

The subject will be discussed in the following order;
workability and finishing, strength, durability, water re-

tentlon and resistance to sealling.

CALCIUM CHLORIDE INTEGRAL MIXED

Workability and finishing: Observations on the Test

Road indlcate that the addlition of 2 pounds of calclum
chloride per barrel of cement produces good workabllity,
reduces segregation of the aggregates and gubsequent
bleedlng and laltance and gives falir finighing cheracter-
isticeg. The mixture 1ls elightly more plastic.thén ordinary
concrete. No indicztions were noted in which the time of
set wes meterially reduced because of meteorocloglcal con-
ditions plus the accelerative effect of the celeium chlo-
ride itself.'iﬂbwever, it 1g to be noted that the air tem-
persture at the time of laying the calclum chloride sec-
tion on the Test Road was 600F. Therefore, the above re-
sﬁlts should be congldered With this low temﬁerature in
mind, Under:higher_temperatures which will be encountered
during summer constructibn operaticns there ig no doubt
but what the guantlty of calecium chloride might have to

be reduced or elimlnated entirely.

In the event that calcium chloride and Orvus are used




togefher, 2 differeﬁt condifion may regult. A shorf gec-

. tion was tried on the Test Road including 1 percent calm‘
clum chloride integral miXed with the Orvus. The tempera-
ture wa.g 70CF. and no-unueual difficultieswefe éxperiénced.
The Gohstruct1on Bivieidn hzg had experieﬁce on several |
projects ﬁhere calcium chloride waé,used with Orvus during
_coldiweather congtruction., Temperature geems to be the
main_féétor in the use of these mgterials in the game mix=-
tufe.

 Btrength: Tables I and II contein data perteining to
comparative compréssiverstrengths and modulus of rupture
values forrseveral typeé of concrete. It 1s to-be noted
that the values for concrete containing cgléium chloride
are approximately on a par with plain ccnqrete'at the 28-
dey period,

Durability: Table III containg resultes from the
comparative durabllity study of eeveral different concretes
from the Test Road. It 1s tc be noted that in this case,
the coqcrete containing calclum chioride has the lowest
ra ting of the grbup.

Hﬁi@;_ﬁggggglgg; An approximation of whet might be

. expected of the water retention characterigtic of calcium
chloride ag compared with other types of curing médiums is
11lustrated. in Figure I. These curves rg?résent the fela—
tive moigture condition of the tép 1 inech of the glab during

a 7 day curing period under prectlcally similar conditions,




‘The moisture gradient of the caleium chloride treated sec-
tion shows that such a curing method may produce resulte
enaloglc in cﬁaraotér to those obtained by the membrane
curing agente. |

Durability of congcrete surface: Scaling studlees have

been-conductgd'on the several concretes of the Michligan

Test Road during the last two winter seasong. Some of the
results from this study are presented in Table IV. The
results indlcate that calcium chloride integrally mixed

in the concrete seemd to lmprove the resletance of the con=
erete to scaling over that of plain cbncreté,l However, if
calcium chlorlde is uséd with Orvug, no doubt the resistance
of the concrete to scaling will be approximately equlvalent

to that of conerete contalning Orvus salone,

- CALCIUM CHLORIDE SURFACE TREATMENT

No experiments were conducted on the Test Road in
which calciu@_chloriﬂe wag applied to the surface of the
glab for curing purpoges. |

We have no data to prove that one spplication of 1
percent to 2 percent of calclum chloride spread over the'
surface of the slab will materially harm the conerete or
will act as an accelerator toAsurfaceISCaling. The damage
seems to be cauged by répeatéﬁ applications_of calcium
chloride over a period of time.

- Although gpeciflcationg for gurface curing with calecium
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chloride appeare in the A.35.T.M. Standards and in the
current speclfications of several highway departments, 1t
'15 our -belief that it is being uged only in very speclial

cases.

CONCLUSIONS AND RECOMMENDATIONS

On the basgis of the deta presented herein, we feel
that there ig no apparent reason why calclum chloride, when
1ntegfally mixed in the concrete for the purpoge of curilng,
shoﬁld not bé retained in the present Michigan State High-
way Department specifications,

Flake calcium chleoride wag used for the experiments on.
the Test Road. In case the present specifications sre con-
tinuing in force, it ia suggested that the specifications
be revised to the effect that the calcium chlorlde he used
in solution form. If used in thie manner, uniférm digper-
glon of the chloride throughout the concrete mixture will
be assured regardless of the form in which the chloride 1is
purchased. o

Since the data on concrete curing by surface treatménts
of calcium chlofide ie rather végue) we would fecommend, for
the pregent at least, that thls method of curlné ghould not
be included in the proposed supplementai speciflcatlions
until such time that 1t can be deflnitely proven by further
research, both physlcally and chemlcally, that calciuﬁ chlor-
ide surface treat@ents,for curing are not detrimental to

the slab surface,



TABLE I

28.-dey Compreselve Strength Teste — Standard Pavement C

onerete

Project F 18-20, (3

~ Specimen Coarse Fine |
No. Cement Aggrezate  Aggregate  Curing Method

6¥x12% cyl.

gtrength 1lbs.

Rer gag.

inch

rx‘r;}

Petoskey Hersey VHersey Wetlstraw

=

GaClZ Integral

Psper
Wet earth

Rite-Cure

Aetna Hersey Hergey Wet Straw

Petoskey Inlend  Inland Wet Straw

Cut-back Asphalt

3990
170
3820
5130
2050
6010
3890
L8Lo
3780
L4530

490
5190
4880
L2ho

5360
4950
3430

hs25
Le70
4280
L4980
3960

4170
L590
4930
3980
4590

3533
3890
L3ko
L4940

No compressive strength tests on projects ¥ 18-20, G4 and F 67-37, C6

)



_ TABLE II

MODULUS OF RUPTURE TESTS

MICHIGAN TEST ROCAD

Admixture

and

Curing Cement 2=-day 7=-day 28-3ay
CaCl, 2% Int, mixed] Petoskey 267 Lig - B05
Orvug CaCl, 1% Petogkey 328 489
None Aetna 387 | 511 686
Finsol Hesin Petogkey 391 Lig
1% GCall,
Natursl Cement Petoskey 399 515 626
None' Petoszkey 410 507 586
Plastiment Petogkey 367 Lés 807
Orvus Petogkey hs7 | 587

NOTE: These figures represent breaks by the three

point method end are approximately 20% below the

valueg which would be obtained on the Standard

Michigan Beam Breaker.




TABLE III1

RESULTS ON LABORATORY DURARILITY TESTS

Freezina and Thawing of 3 x 6 x 15% Specimens

From Michigan Test Road

Cycles for
Cement Admixture Failure in Freed
zing and Thawlng
Petoskey Modified Jand 110
Petoskey Limestone Duét | 107
Petoskey Crvus ‘ | 104
Petoskey Vinsol Resin + 1% CaCly 96
Petoskey Orvus + 1% Call, 9l
Petoskey Orvus 89
Petogkey None | , 83
Aetna - Vinsol Resin | | . 82
Petoskey Natural «+ Grinding Aid ?6
| Aetna None 75
Petogkey Limestone Dugt 7L
Petoskey Silica Dust 74
Petoskey* CaClp 2% Integral mixed b3
NOTE: Beams were made from concrete that had gtood in
railn for at least one hour. The conerete had a partisl
initial set. This may account for low regult.




TABLE IV

RESULTS OF SCALING STUDIES
- MICHIGAN TEST ROAD

. 1940 - 1941 1941 -~ 1942
Oement Curing Ovele % Scaling |Cycle % Scaling

Petoskey | Wet Straw 13 100 9 100
Petoskey | Wet Straw 33 ) N 100
Petoskey | Asphalt Emulsion 27 61 . .
Petogkey | Wet Barth 28 33 . -
Petogkey | Ponding 28 28 I
Petoskey | CaCl, Integral mixed 24 17 61 71

. Petoskey | Double Burlap 24 1h . o
Petoskey Papér | - 28 3.0 . .
Eetoskey' 24-hr. Burlap + Paper| 28 Trace Ly 100

. Petoskey Rite Cure | 28 None 61 9
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