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to do with curing mechanism. The difference between the
permeability coefficient of high performance pervious
concrete curing for 7 days and 28 days is very small. It is
known that the permeability is almost unchanged from pore
forming to curing and the permeability coefficient is almost
invariable. The permeability coefficient of high performance
pervious concrete increases the increase of porosity, which is a
linear relationship, as shown in Figure II.

Forosity

FIGURE Il. RELATIONSHIP BETWEEN POROSITY AND
PERMEABILITY COEFFICIENT
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TABLE I. 7D AND 28D PERMEABILITY COEFFICIENT

Aperture(mm) 3 3 4 4 5 5
Hole distribution 3x3 4x4 3x4 4Ax4 3x3 3x4
- 168 288 409 525 482 590
7dPermeability mean 3 7 7 0 0 6
. 168 289 409 524 482 590
28dPermeability mean 0 3 0 0 3 7
Permeability 571 980 139 178 163 200
coefficient(mm/s) 4 2 11 25 65 53

B. Compressive Strength

One of the variables in this study is the curing mechanism.
The data in Table 1l can clearly show that the relationship
between their compressive strength: wet curing for two weeks
and dry curing for two weeks > wet curing for one week and
dry curing for three weeks > standard curing for four weeks.
The humidity of the early curing environment must be high
enough to ensure the normal hydration reaction and the rapid
growth of strength and prevent cracking at the same time[8].
High performance concrete increases rapidly in the early stage
of curing, which also determines the final strength. Therefore,
early curing is particularly important[5]. Proper rise of
temperature is beneficial to the late strength of high
performance concrete.

TABLE Il. COMPRESSIVE STRENGTH

Aperture(mm) Hole Around the standard under Two weeks wet and dry Three weeks of wet and dry
distribution compressive strength(Mpa) compressive strength(Mpa) compressive strength(Mpa)

0 79.2 85.2 80.7

3 3x3 80.8 85.9 83.1

3 4x4 79.1 83.3 79.8

4 3x4 79.5 80.6 81.3

4 4x4 66.4 77.6 76.5

5 3x3 4.7 80.0 79.2

5 3x4 72.0 78.0 77.7

According to the above principles and references, the
compressive strength of the high performance pervious
concrete block is analyzed under the different curing
mechanism. The condition of standard curing is humidity 95%,
temperature (20+2) “C; wet curing is to put the test blocks in
water and the temperature is the same as that of the standard,;
dry curing is the test blocks in the natural environment. In wet
curing for two weeks and dry curing for two weeks, which is
more conducive to the increase of the strength of the high
performance concrete. The test block under the three curing
mechanisms showed the same phenomenon. The greater the
porosity, the lower the compressive strength. The relationship
between them is shown in Figure I11.
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FIGURE Ill. RELATIONSHIP BETWEEN COMPRESSIVE STRENGTH

AND POROSITY

C. Tensile Splitting Strength

According to Table Ill, the regulation of the splitting
tensile strength in the test is similar to that of its compressive
strength. The specific performance is that the splitting tensile
strength of standard curing blocks is slightly lower; that of the
test blocks with wet curing for two weeks and dry curing for
two weeks was the highest; the splitting tensile strength
decreased with the increase of porosity. Comparing with
Tables 11 and 11, it is found that the splitting tensile strength
decreases with the decrease of compressive strength.
According to the calculation, the splitting tensile strength is
about 1/12~1/15 of the compressive strength. The reason is
related to the strength growth law of high performance
pervious concrete.
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TABLE I1l. TENSILE SPLITTING STRENGTH

Aperture(mm) i Hole_ Periph_eral standard tensile Two w_ee_ks wet and dry tensile  One w!aeks wet and theer weeks dry
istribution splitting strength (Mpa) splitting strength (Mpa) tensileSplitting Strength (Mpa)
0 6.00 6.30 6.08
3 3%3 6.12 6.39 6.22
3 4x4 6.07 6.31 6.10
4 3x4 5.90 6.03 6.06
4 4x4 5.08 5.73 5.60
5 3x3 5.52 5.84 5.81
5 3x4 5.44 5.60 5.55

D. Frost Resistance

The permeability coefficients of the two sets of concrete

specimens before and after freezing and thawing are shown in
Table IV.

TABLE IV. CHANGE OF PERMEABILITY COEFFICIENT BEFORE AND AFTER FREEZING AND THAWING WITH CLEAR WATER AND 5% SODIUM
CHLORIDE SOLUTION AS MEDIUM SOLUTION

Porosity (%) 0 0.636 1.131 1.508 1.767 2.011 2.356
Average permeability before freezing and
thawing(mms) 0 5.19 9.01 12.98 15.11 16.35 19.15
Average permgablllt'y coefficient after freezing and 0 518 8.86 13.05 14.95 16.25 19.10
thawing with clear water (mm/s)
Average permeability coefficient after freezing and 0 4.98 831 1251 15.22 15.82 18.10

thawing with 5% sodium chloride solution (mm/s)

The average change of permeability coefficient was
0.067mm/s before and after freezing and thawing with water
as medium and the average change rate is 0.52%; the average
change of permeability coefficient was 0.63mm/s before and
after freezing and thawing with 5% sodium chloride solution
as medium and the average change rate is 4.785%. From the
comparison between the two groups of data, it can be found
that the permeability coefficient of concrete with 5% sodium
chloride solution as the freezing and thawing medium
decreased more obviously.

The compressive strength of three groups of high
performance pervious concrete specimens were measured
respectively. The first group was unfreeze-thawing specimens,
the second group was specimens with pure water as
freezing-thawing medium, the third group was specimens with
5% sodium chloride solution as the freezing-thawing medium.
It can be seen from the above tables that the strength changes
with different medium solutions are different after freezing
and thawing. And the strength change of blocks with 5%
sodium chloride solution as medium is more obvious. The
results are shown in Table V.

TABLE V. COMPARISON OF THREE COMPRESSIVE STRENGTHS

Porosity(%) 0 0.636 1.131 1508 1.767 2.011 2.356
The first group of average 85.4 84.2 785 81.2 86.2 80.3 79.0
compressive strength(Mpa) ' ' ' ' ' ' '
The second group average 81.2 82.1 79.7 79.3 81.2 78.2 78.5
compressive strength(Mpa) ' ' ' ' ' ' '
The third group average 83.9 80.1 75.4 80.2 833 785 69.3

compressive strength(Mpa)

IV. CONCLUSIONS

The difference of permeability coefficient between curing
for 7d and 28d for high performance pervious concrete is very
small. The permeability coefficient increases with the increase
of porosity.

The compressive strength and splitting tensile strength of
the concrete under wet curing for two weeks and dry curing
for two weeks are relatively high, indicating that sufficient
humidity is very important for the early curing stage of high
performance concrete.

The greater the porosity is, the lower the compressive

strength and the splitting tensile strength are,where is a linear
relationship.

The splitting tensile strength is about 1/12~1/15 of
compressive strength.

There is a certain gap in the data change of different
freeze-thaw media after freezing and thawing. The change of
permeability coefficient and compressive strength of the
concrete with 5% sodium chloride solution as a freeze-thaw
medium after freezing and thawing is more obvious.
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