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Missouri High Performance Concrete Update

In 1996, Missouri voluntesred to participate as a lead stole in the AASHT Lead State
Program Jar High Performance Corcrete. The AASHTO Task Farce on SHEF Implementa-
tion inftlated the lead state pragram in 1 996 inan effort ta implement specific “high-papoff”
SHRP rechnoiogies such as high performance concrete High performance concrete (HPC)
technolngy utilizes innovative design and construction concepts for improved poverments
and bridges. As o result, pogements and bridges are consiructed having longer service lives
with impraved performance and grecter economic benefits. As a leod state in HPC techno!:
pay, Missour is committed to help further the developrment and frmplementation af HPC.

Project Description

On November 3, 1998, twa companion bridges on Missouri Route 21 in Jefferson County were
openad 1o maffie. The northbound bridge vver Route M was constructed using prestressedd |-
girders made of HPC with design strength of 10,000 psi (refesse smength 5,500 psil. The
southbaurd bridoe over Route M was constroctied osing prestressed Dgirders made of conven-
ticnal concrete with design strength of 5000 psi (release strength 4,000 psl). As a resuls of the
increasad concrate strength, the HPC bridge required fewer girders than the corventional bridoe
The conventional bridge requered 24 MaDOT Type 6 girders, while the HPC required onky 20 of
the Mol Type O ginders.
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Physical Properiies

The campressive strength of the HPC and the conventional
mix at various ages are shown in Table 2. In both cases,
release strenegth {HPC 2,500 pai, Conv, 4000 pei) was reached
in | day and design strengih was reached by 3 davs.

Table 2
Compressive Strength {psl)
Age HPC Conv,

1 day GAas0 5340

Idays V1,630 5.8960
S5 days 12450 G850
1y=ar 1520 Moar Tested

The chioride permeability of the HPC was very low, while
the chloride permeability of the convennonal concrete was
moderate. Table 3 shows the specified values for compres-
sive strength and chloride permeability of the two mixes and
the actual measwred values,

Table 3
Compressive Strength Chloride Parmeabllity
(psi) [Coulomibs)
Specificalion Actual Specilication | Actual
HPC [ 10,000 & 56 days | 12,450 < 1000 tRlv
Conv., | 5000 ¢ 55 days 5,850 e 2050

Goth the HPC and the conventional convrete were subjected
to freezing and thawing in accordance with ASTM Coon
Procedure B. The frecre-thaw resistance of the conventional
concrete was excellent, however the freese-thaw resistance
of the HI". was poor. The poor freeze-thaw performance of
the HPC warrants additional investigation. Arcas planned
for further investigated include: the freeze-thaw durability
ol the Plattin Limestone;, the effect of very impermeable con-
crete containmg silica fwme on freeze-thaw performance; and
curing procedunes that may exaggerate poor freeze-thaw test
results. Some researchers feel the continuous wet coring of
HPC freese-thaw specimens amplilies poor test results and
have suggested a peciod of drying time be allowed before the
test beging, :

Curing Temperature Research
All of the test specimens for MoDOT s research were cured
in i “mmatch-cure™ envicenment ionan 0ot 10 better simelate

the actual member curing emperaures, The remperature of
[esl specimens was mainmined within three degrees Fahren.
hewr of the intemal girder temperature. A comparison was
made of the compressive strength of these “match-cured™
evlinders and membec-cured cvlinders vsed by the fubrica-
tor, As Figure | illustcates, the compressive strength at early
ages is higher for *match-¢ured” cylinders than for member-
cured evlinders and should be more representative af the
actual girder strength.

Figure 1

HPC Compressive Strength
Comparizon of Member Cured and Match Cured
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Project Costs
Fabrication and placcment of the HPC girders per foor of
bridge was 16% higher than for the conventional gieders.
Feduced maintenance and longer e are expected o oflsel
this initial cost,

Conclusivns

The high strength and low permeability has shown that HPC
is a viahle conzept in Missouri, although further study into
the freese-thaw durability 15 needed.

For further information, contact:
Tim Chojnacks (37375 1-1040
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