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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
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hame used in this document is information given for the convenience of users and does
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Testing methods for pervious concrete —

Part 2:
Density and void content

1 [Scope

Thif document specifies a procedure for testing the density and void content of freshly mixed and
harfened pervious concrete specimens for pavement in the laboratory or cored from field placements.

Thif document also specifies formulae for calculating the density and void contentof pervioys concrete.

2 |Normative references

Thdre are no normative references in this document.

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.

[SOJand IEC maintain terminological databases for tise in standardization at the following addresses:

— |ISO Online browsing platform: available at-h#tps://www.iso.org/obp

— |IEC Electropedia: available at https://www.electropedia.org/

31
derlsity
ratipb of the mass of a given quantity of concrete to its volume, (kg/m3)

3.2
voigd content
perfentage (%) of voids

3.3
perjvious concrete
congrete whichthas interconnected voids that allow for water flow through them.

narfowly'graded coarse aggregate typically with the maximum size of 10 mm. The nominal maximum size is 25 mm.

Not¢ 1 to\entry: Pervious concrete for pavement is usually made with little or no fine aggregate Td contains

4 Principle

4.1 Freshly mixed pervious concrete

For fresh pervious concrete, a sample is placed and consolidated in a standard measure. The density and
void content of the pervious concrete are calculated based on the measured mass of the consolidated
concrete specimen, the volume of the measure, and the total mass of materials batched.

The measured fresh density may be used as verification of mixture proportion.

© ISO 2018 - All rights reserved 1
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4.2 Hardened pervious concrete

This test method for hardened pervious concrete applies to either core specimens or moulded cylinders.

For hardened pervious concrete, the dimensions of a specimen are measured to determine its volume.
The specimen is dried to reach a constant mass and subsequently immersed in water to determine
the volume of solids in the specimen. Void content is calculated using the difference between the total
volume and the displaced volume when submerged.

Density and void content determined by other test methods for hardened pervious concrete can
produce different numerical results, which can be incomparable.

5 Appa

5.1 Geng
The appars

a) makin
fromt

b) equipn

5.2 Apparatus for making the specimens

5.2.1 Scq
receptacle

5.2.2 Me
attacked by
rim and ba
be not less

5.2.3 Stn
12 mm thi
with which

5.24 Co

minimum height of 100mm.

5.2.5 Mo
of non-abs
water duri

ratus

ral

tus shall consist of:

he field;

hent for preparing and measuring the test specimens.

S representative.

' cement paste, having a smooth internalface, with the rim machined to a plane surface.
e shall be parallel. The dimensions©f the internal diameter and height of the container s
than 150 mm.

ike-off plate, a flat rectangilar metal plate at least 6 mm thick or a glass or acryl plate at1
Ck with length and width that are at least 50 mm greater than the diameter of the meas
it is to be used. The edges of the plate shall be straight within a tolerance of 2 mm.

[ing machine te)obtain cylindrical cores with a minimum diameter of 100 mm an

uld, cylindrical container made of steel or other suitable material. The mould shall be m
brbentinaterial which does not react with cement paste. In addition, the mould shall not
hg-the preparing process and the specimens shall be easily demoulded.

op of a size large enough so each amount of pervious concrete obtained from the sampll

b the specimen in the laboratory as instructed in this document, or réceipt of a core specifen

ing

asure, a cylindrical container shall be made of steel or other suitable material not readily

The
hall

past
ure

ade
eak

5.3 Apparatus for measuring the specimens

5.3.1 Balance or scale accurate to 0,5 g or to within 0,3 % of the test load, whichever is greater, at
any point within the range of use. The balance for hardened concrete shall be equipped with suitable
apparatus for determining the submerged mass of the test specimen.

5.3.2 Jaw caliper with minimum depth of jaw 65 mm, and measuring range 0 mm to 300 mm with an
accuracy to 0,25 mm.

5.3.3 Oven of sufficient size capable of maintaining a uniform temperature of 50 °C + 5 °C.

© ISO 2018 - All rights reserved
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5.3.4 Water bath with dimensions large enough to allow a specimen to soak and subsequently be
placed into the suspended container below the balance. The water bath shall be constructed to maintain

a constant water depth.

5.3.

5.3.

6

5 Thermometer (temperature measuring device) accurate to 0,5 °C.

6 Mallet with a rubber weighing approximately 0,6 kg + 0,2 kg.

Sampling

Thd
bas

7
7.1

7.1

Plagq
plad
the
For
dist
me?
If,

qu
fing

NOTI

comlpaction characteristics of soil. The ' mass of the hammer can be approximately 4,5 kg.

NO1
the

7.1

Aftg
SOt
the

7.1

ft
jntity of concrete with a trowel or scoop te'correct the deficiency. Complete the consolid

test shall be performed with a minimum of three similar specimens. The specimens.sh4
bd on the specifications applicable to the project and area of construction.

Procedure
Freshly mixed pervious concrete

1 Filling

e the measure on a flat, level surface free from vibration.MMoisten the inside of the meaj
ing pervious concrete. Wipe any excessive water from thé Surfaces, using an absorbent
pervious concrete in the measure in two layers of approximately equal depth using
consolidation, drop the hammer 20 times per layerat'the full 300 mm drop height. For
ribute the position of the tamper so that the entire surface area of the pervious cond
isure is consolidated equally. Before consolidating the final layer, fill the measure to oy
er 10 hammer drops to the final layer, it appears that there is insufficient concrete, 3

| layer.

E1 Hammer for tamping can be\a device that conforms to standard test methods for

E2 Consolidation can be-carried out with a method consistent with the actual construction
Hensity and void content are.strongly affected by the consolidation method.

2 Strike off

br consolidation,)Strike off the top surface of the concrete and finish it flat with the stril
hat the concrete surface is level with the top of the measure. Several sawing-motion st
edge of the plate produce a flat finished surface.

3 ACleaning and weighing

111 be made

ure before
rloth. Place
the scoop.
each layer,
rete in the
rerflowing.
dd a small
htion of the

laboratory

method, as

ke-off plate
rokes with

After Strike-oll, clean eXCess CONCrete [Tom the exterior ol the measure and determine the mass of the
concrete and measure to an accuracy consistent with the requirements of 5.3.1.

7.2

7.2.

Hardened pervious concrete

1 Moulded cylinder preparation

A test specimen for hardened pervious concrete shall consist of a cylindrical specimen with a height
twice as large as its diameter. The specimen shall be nominally 100 mm in diameter.

©IS
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7.2.2 Core preparation

Core specimens shall be full depth, or trimmed. A minimum trimming shall be performed to produce
a specimen with regular surface area and shape with ends generally perpendicular to the longitudinal
axis. Sampling of cores or trimming shall be performed at the age of not less than 7 d or after the

concrete is

strong enough so the bond between mortar and the aggregate is not disturbed.

7.2.3 Measuring

Determine the dimensions of the test specimen. Record the average length and diameter to the nearest

0,25 mm.

724 Co

Determine
ovenatat

nstant dry mass

the constant dry mass of the specimen to the nearest 0,5 g. Dry the specimen in @ ventilg
bmperature of 50 °C £ 5 °Cin 24 h + 1 h and determine the mass. Repeat,this'procedur

24-h increments until the mass changes by less than 0,5 %.

7.2.5 Su

Submerge {

bmerging

he specimen in water at 20 °C £+ 2 °C and allow it to sit upright for,30 min * 5 min. Keeping

specimen ynder water, tap the side of the specimen 10 times with the¢ubber mallet, fully submer;

the mallet
around th
determine

NOTE '

7.2.6 Mg

below the water. Rotate the specimen slightly after eachtap so that taps are equally spa3
e circumference of the specimen. Still keeping the:specimen submerged, invert it
the submerged mass, mg, to the nearest 0,5 g.

[ypical stirrup arrangement to submerge the specimenin water can be presented as in ISO 1920-

asuring temperature

Measure tle temperature of the water in the water bath used in the determination of the submer

mass of thg

specimen.

8 Calculation

8.1 Den

8.1.1 Fr¢

Calculate t

Sity
pshly mixed pervious concrete

he net mass, of the concrete by subtracting the mass of the measure, my,, from the mag

ted
e in

the
ping
ced
and

ged

s of
the

the measure filled with concrete, m.. Calculate the density by dividing the net mass of concrete by
volume of the measure, Vy,, as per Formula (1).
—=m

Dy = ’7|'cVm m
where

D  is density of fresh pervious concrete (kg/m3);

m¢:  is mass of measure filled with concrete (kg);

mpy  is mass of measure (kg);

Vim  is volume of the measure (m3).

M
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8.1.2 Hardened pervious concrete

Calculate the density of the cylinder specimen as per Formula (2).

D= @
h— Vd
where
Dy is density of hardened pervious concrete (kg/m3);
Mg  is dry mass of the specimen (kg);
Vg  isvolume of the specimen (m3).
8.2| Void content
8.2]1 Freshly mixed pervious concrete
Calgulate the percentage of voids as per Formula (3).
D;—
ap=—>—" L %100% 3)

t

whére

Af  isvoid content of fresh pervious concrete,including entrained and entrapped air yoids in
the cement paste (%);

Dy istheoretical density of fresh concrete computed on an air free basis (kg/m3);
Df s density of fresh pervious.concrete (kg/m3).

The theoretical density is a laboratory determination, and is assumed to remain constant for{all batches
made using identical componentingredients and proportions. It is calculated using Formula|(4).

Dy=— 4)
whére

D;  isthéoretical density of fresh concrete computed on an air free basis (kg/m3);

mg, \/is total mass of all materials batched (kg);

Vt issumofthe absolute volumes of the r‘nmpnhnnf ingrnﬂinnfc inthe bhatch (m3)

8.2.2 Hardened pervious concrete
Calculate the percentage of voids of the cylinder specimen as per Formula (5).

Ah={1—(md_m5)/pw}x100% (5)
Va

where

© IS0 2018 - All rights reserved 5
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