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Structural Behavior of Novel
Steel-Fiber Materials in Concrete
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Mikhayiowa, Alena and Aboimaal, AR, “Structural Behavior of Noval Steel-Fiber Matorialks in
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Journal Paper
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ABSTRACT
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& Best Match pipes (RCP). Over 150 full-scale tests on SFRCPs of different sizes and fiber dosages U concasle plns matufachuies for tha first. G s 80 sltematice o
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crack pattern formations for both SFRCP and RCP ... More o SFRCPs of different sizes and fiber dosages were conducted to document
REFINE YOUR RESULTS bt o their structural behaviar. The load-deformation plots and crack pattemn
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and Concrete Aggregates

Active Standand (Latest Werslom)
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ASTM C125-15b Standard Terminology Relating to Concrete
and Concrete Aggregates

Actlve Standard (Latest Verslon)

Online Version VIEW ONLINE

R LEE

1.1 This standard Is a compllation of definltlons of terms
under the Jurlsdictlon of Committee COS.

1.2 Other terminolegy under the Jurlsdiction of Committee C09 Is Included In two
speclalized standards. Terms relating to constltuents of concrete aggregates are
deflned In Descriptive Nomenclature C294. Terms relating to constltuents of aggregates
for radlatlon-shlelding concrete are deflned In Descriptive Momenclature CG638.

1.3 Related 1erminelogy for hydraullc cement Is Included In Terminology C219.
Additonally, the Amerlcan Concrete Institute (ACI) has a standard terminclogy for the
concrete Industry.2 In the event of confllct between definitlons In Terminology C125 and
definitiens In the ACI standard terminology or In Terminoclogy C219, definitions In
Terminelogy C125 shall govern for Committee C09 standards.

1.4 When a term Is used In an ASTM standard for which Committee CO9 Is responsible, It
Is Included hereln only If used In more than one Committee C0O9 standard.

NOTE 1: The subcommittee responsible for this standard will review definitlons on a flve-
year basls to determine If the definitlon Is stlll approprlate as stated. Revislons willl be
made when determined necessary. The year shown In parentheses at the end of a
definitien Indlcates the year the definltlon or revislon to the definition was approved. A
letter R and a year Indlcate when the deflnitlon was reviewed. No date Indlcates the
term has not yet been reviewed.
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Document Type

As a sister sustalnable pavement to penvious concrete, permeable Interlocking concrete pavement Cniline Wersion
(PICP) has seen Increased use for stormewater management and low impact development. Surface PDF Version {(4.006)
niflitration Is a key performance Indicator for both pavemeant types. This paper provides a brief
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TABLE i —PICP rest rexults for a bulding supply parking fot i Lindenkrs:, N¥, in meters per s
awd {inches per hosr ).

SMITH ET AL, doi:10.1520

Duate

Tes Location 1

Tem Location 2

Te= Location

Dot 21, H10

Apr. 4, 2001

MNow. I, 201

LS = 0t (206)
L3 x 10 (182)
23 0t (3210
24x 107" (380
LA x 10 (25
L7 10 (243)

20w 1302
25 x 107 (350
24x 10t (3210
23 = 07t 3T
L 10 (229)
L 10 (2320

25 = Lo (35
22 W (31
2A =t
2.5 10 (38
L7 wt2s
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Both test locations in Lindenhurst used plumber’s putty to scal the metd
ring against the paving. At both sites, the jointing stones wene Temowvy
between the joints under the ring and filled with plumbers pumty o furthg
direct the water downward. Remowval of the jointing stones can be done with
putty knife and a screwdriver. A key consideration in placing the ring is
frame the paver joint pattern within the ring. This framed arca should represe:
the percentage of open area in the overall surface to best characterize surfac)
infiltration_ In addition to characterizing the overall permeable jointing pattern
this location can reduce the time and effort reguired in order to remowve jointing

stones and fill the joints with plumber’s potty.

After pre-wetting. the ASTM C1701 test method was conducted th
times over the first 11 months of service. which resulted in an average infilirg
tion rate of 2.025 = 107 mys, or 287 infh. Table 1 provides the test data f
three test locations,

. Another test using ASTM C1701 was condwucted at the ~600 m* (et
fi”) PICF parking lot of a public library in Lindenhurst, NY. The paving unii
were 200 mm = 200 mm = 80 mm (8 in. = 8 in. = 3125 in) thick with 13
(0.5 im.) joints filled with ASTM No. 8 stone. The paving units and jointing
terial were installed over 40 mm (1.5 in.) thick ASTM No. 8 bedding stondg
This was placed over a 100 mm (4 in.) thick ASTM No. 57 base and a 150
{6 in.) thick subbase of ASTM Mo. 3 stone over a permeable soil subgradd
Like at the site mentioned above, this PICP was constructed in liew of a drywel
drainage system and according to the same New York State design criterid
Figure 2 illusirates the test site with the ASTM C1701 test apparatus.

After pre-wetting, the ASTM C1701 test was conducted in April 2011 duy
ing the first months of service and resulied in an average infiliration raic o
3.6 % 10~ mys, or 538 in.fh. Table 2 provides the test data.

L5, EPA Experience

In the fall of 2009, the U.5. Environmental Protection Agency (EPA) opencd
I 10~car parking lot for staff at their Edison. NI, Mational Risk Managemses

v’

FIG. 4—Modified ASTM C1701 using neoprene seal on the poro
at the U.S. EPA labovatories in Edison, NJ [10].

modeling clay works better than plumber’s putty, as the latter mate
viscous, stringy. and difficult to handle [11]. The modeling clay
and creates a scal between the ring and the paving.

ASTM C1701 currently requires that the mass of infiltrated wa|
mined so that the value can be entered into a formula used to cale
face infiltration rate. This can mecan that one has to bring a scale
order to weigh the before and after mass of the water usually dis)
buckets. A bucket or other suitable container(s) with graduations
mass of water could obviate the need for a scale on the site while st
the mass of water dispensed duning the test.

Conclusions

The most common permeable pavement surfaces are pervious cc
and porous asphalt. There are millions of squarc meters of cac
ASTM C1701 is an inexpensive and rapid test method for meas
infiltration by simulating a small hydraulic head on the surface t
those gencrated by intense rain storms and contributing runoff. Dal
rience from Bean et al.. Lia, and Drake confirm that ASTM C17
for testing the surface infiltration of PICP, and Bean extends its
cessful testing of concrete grid pavements [2,6,7,11]. Borst et al. g
modified version of ASTM C1701 to test PICP, pervious concrete
asphalt as part of a nationally visible evaluation of these pavements

In order for contractors, stormwater agencics, and project ow
understand the performance and maintenance needs of all
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