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‘State of California
Highway Transportation Agency
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August, 1965
PHO 5046 R
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: Assistant State. Highway Engineer
" California Division of Highways
Sacramento, Gallfornza :
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- Submltted for your cons;deratlon is supplemental
jinfoxmation nn-- e .
fﬂ Drying Shrlnkage of Model Concrete
| | Beams Exposed Outside
(including the effect of a chemical admixture)
Concrete Section
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I OHN L. BEATON
cc: JEMcMahon /Materials and Research Engineer
JFJorgensen '
- WHAmes' .
JHWoodstrom . .
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:Supplémental-Infofﬁation on

DRYING SHRINKAGE OF MODEL CONCRETE
BEAMS EXPOSED OUTSIDE
(Including the effect_pf‘a chemical admixture)

Iﬁtroduction

"The‘ériginal report for this project was submitted by

CMe. F. N. Hveem in Décember;'1961, under Laboratory Authoriéation

No. 5046 R 46, and-repfesented'déta obtained over 2 70-week
period. Length measurements made at the cessation of the initial
7-day'moistacuring:period were the values used as initial measure~
ments, . Subséquént measureménts were made after 7, 14 and 28 days
of eXposure, and_thepeafter at intervals of 28 days. To possibly
obtaiﬁ édditional_infdrmatioh,measurements were continued after

the‘704week period on a bi~yearly basis with readings made at the

‘beginning and end of eadh.drying Season (May and October),

Measurements WEre{terminated in May 1965, making a total of 248

weeks of exposure sipce the inception of the project.
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General

Méasureﬁénts ébtaihéd on the beams and bars subjected to
outside exbosure'sihCe'the 1961 report was published, indicated
drying shiinkage énd'expanSioﬁ was cyclic in nature with the
'glternate wetting_aﬁd drying SeaSOns. There was .a slight
cbntinual increaée.in'shrinkage up to the termination of the
study. Shfinkage'bafs subjeéted to iaboratory drying showed a
slight gfadual.increase‘in shrinkage up to the termination of
the measurements. |

| A graph showing the 7 and 28-day measurements with sub-
sequent May and October measurements of the full size beams and
4x%5x18-inch bars is included to demonstrate the c&cliﬁg of

shrinkage amd expansion with the seasoms.
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Conclusions

Measurements made over the extended period did not
indlcate anything that would alter the conclusions made in the
1961 report. It had been concluded that laboratory drying
shrinkage tests of customary size test specimens should be
disconﬁinued at rglativély_short ages. This was based on the
fact that the.rate at which cohcrete'specimens lose moisture
‘and shorten dufing'drying is proportional to the ratio of
exposed surface to volume. Under outside exposure in a climate
similar to the Sacrameﬁto Valley, the length of the summer
season in ény year is too short to accomplish full drying and
shdrtening of large members. Measurements indicated that
shrinkage in a controlled temperature and humidity for 14 days
(for'3x3x10-inch_te5t specimens) equalled the max;mum attained
for the full size beams outside over the 1oﬁger summer exposure
ﬁeriod. For the 4x5x18-inch specimens, 21 to 28 days of dr}ing
under controlled 1éboratory conditions equalled that of the
full smze members outside. It was also concluded that the test
for the effect of chemical admixtures on drying shrlnkage of
concrete performed in accprdance with Test MEthqd No. Calif. 530-A
provided a reliable measure of the performance of admixtures in

concrete subjected to exterior exposure.
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