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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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International

International

The main tagk of technical committees is to prepare International Standards. Draft International Stan
adopted by fhe technical committees are circulated to the member bodies for voting. ‘Publication 3

International

Attention is @

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 21592 was prepared by Technical Committee ISO/TC 195, Budilding construction machinery

equipment, §

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of

ubcommittee SC 1, Machinery and equipment for concrete:xwork.

jards
s an

atent
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Introduction

This International Standard deals with concrete spraying machines used for concrete mix delivery and
spraying. Typically, this equipment finds application in the execution of linings (placing of a concrete layer on
reinforcements) in constructions such as tunnels, underground mines, tanks, strengthening of slopes and
repairs of concrete structures. Concrete mix can be sprayed on bases of concrete, rock, walls of bricks,
formwarks of wood and steel structures. Cement-concrete and various types of polymer and epoxy cement
concrete are used as spreading mediums. Apart from spraying operations, the equipnient also finds
appligation in sandblasting and concrete mix transfers.

© I1SO 2006 — All rights reserved \4
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INTERNATIONAL STANDARD 1ISO 21592:2006(E)

Building construction machinery and equipment — Concrete
spraying machines — Terminology and commercial
specifications

1 cope

This |International Standard establishes terminology and commercial literature spécifications |for concrete
sprayling machines, typically used for the execution of linings covering reinforcements of concrgte structures
and ¢n bases of rock, walls of bricks, steel structures and wooden formworks. The figures in Ahnex A show
exam|ples of machine types, structures and dimensional characteristics.

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

21
congcrete mixture sprayer

concrete sprayer

machjine for spraying concrete mixture on buildings-o¥ other structures

2.2
congrete mix spraying
operation to produce concrete layer by spraying

NOTH Two types of concrete spraying processes are identified:
— dry mixture spraying;
— Wet mixture spraying.
23
wet mixture sprayer

wet gprayer
machjine intended for concrete mix spraying using ready concrete mix

EXAMPLE Concrete pump type sprayers, rotor type sprayers.

NOTE Piston type and screw type plastering units are occasionally used for small-sized wet spraying works as well.

24

dry mixture sprayer

dry sprayer

machine intended for concrete mix spraying, which operates by feeding separate flows of cement and
aggregates, carried by compressed air in a hose, and of water under appropriate pressure to a spraying
nozzle, where the components are mixed

NOTE 1 The basic component of the dry mixture sprayer is a rotor, whose role is to deliver dry components from a
space of atmospheric pressure to pressure chamber.

© I1SO 2006 — All rights reserved 1
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NOTE 2

concrete

25
wet and dry
wet and dry

2006(E)

Depending on the type of the work to be executed, the following types of rotors are identified:

dry spraying;

wet spraying;

mix transfer and fire proof materials spraying.

mixture sprayer
sprayer

machine intended for execution of wet and dry spraying operations, alternatively and after its reconfiguration

2.6

rotor type s
machine in W
by air pressu

NOTE 1 R
NOTE2  Sg
2.7

concrete pu
machine in W
spread by m

NOTE S¢

238

impeller typ
machine in \
and spread 4

brayer
hich the material is charged from the receiving hopper to the rotor, then distributed ‘into the
re and spread through the nozzle

tor type sprayers are used for both wet and dry mixture spraying.

e Annex A for examples.

mp type sprayer
hich a concrete mixture is transported by the concrete pump; thén mixed with pressurized a
bans of a nozzle

e Annex A for examples.

b sprayer
hich a concrete mixture supplied from a.€oncrete pump is mixed with a quick-setting adm
y a rotating impeller

NOTE S¢e Annex A for examples.
29
spraying bopm

folded and/o
spraying con
NOTE ST

2.10
sprayer car

telescopic boom fixed.to-the carrier and provided with spraying nozzle, whose role is to d
crete mix to work areas-within its reach

e Annex A for examples.

ier

machine thaf provides mobility for and supports the mass of the sprayer

NOTE

2.11

Whegled, crawler and rail carriers are typically used for concrete sprayer mounting.

hose

rand

xture

Eliver

cleaning device

unit used for

2.12
cable reel

the cleaning of the agitator, spraying unit, piping units and spraying nozzle

device used for winding up the electrical connecting cables which supply electric energy to the concrete pump,
air compressor and other machine component(s)

213
quick-settin

g admixture

additive added to concrete mix before the mix reaches the spray nozzle for quick setting of cement-concrete

© I1SO 2006 — All rights reserved
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214

operating mass

mass which includes the basic unit in operating mode, spraying boom (if any), carrier (if any), ballast (if any),
hydraulic and cooling and cleaning water, tanks full, hand tools and attachment(s) specified by the
manufacture

3 Classification

3.1 General

The design of a concrete mixture sprayer is determined according to the following criteria:
— gpraying process for which the machine is intended (3.2);

— principle of the machine’s operation (3.3);

— 1nethod of control of the spraying device (nozzle/impeller) (3.4);

— type of carrier (3.5);

— type of prime mover (3.6).

Figures A.1 to A.14 show examples of these.

3.2 | Type of spraying process for which the machine is intended

Sprayers are classified by their process:

— by wet mixture spraying/wet mixture sprayer(see Figure A.1);
— by dry mixture spraying/dry mixture sprayer;

— by wet and dry mixtures spraying/wet and dry mixture sprayer.

— by rotor type sprayefs/rotor sprayer;

— Ipy concrete pump type sprayers/concrete pump sprayer.

— by hand-controlled spraying devices;

— by mechanically controlled spraying devices fixed to a boom.
3.5 Type of carrier

Sprayers are classified by their means of transport:

— by self-propelled sprayers on wheeled or crawler carrier;

— by towed sprayers on their own chassis;

© I1SO 2006 — All rights reserved 3
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by skid-mounted sprayers;

manually propelled.

3.6 Type of prime mover

Sprayers are classified by their type of prime mover:

combustion with spark ignition:

combustion with compression ignition;

bmbination.

Commercial specifications

Basic|sprayer characteristics

bllowing.

nd type.

Manufadturer’s name.

on (wet or dry or wet-dry spraying).

Spraying performance

1) Cor|crete to be used:

maximum size of aggregate,Sin.millimetres (mm);
minimum slump valuesin;centimetres (cm);

hying capacity, incubic metres per hour (m3/h).

Spraying reach range\(see Figures A.13 and A.14), in millimetres (mm).

Maximuim distance of conveyance:

mixture spraying, in metres (m);

mixture spraying, in metres (m).

Power installed, in kilowatts (kW).

Voltage and frequency of electric power supply, in volts (V) and hertz (Hz).

Overall dimensions:

— length, in millimetres (mm);

— width, in millimetres (mm);

— electric;
— internal
— internal
— hybrid ¢
4
4.1
Specify the f
a) Model a
b)
c) Applicat
d)
2) Spr
e)
f)
—  wet
— dry
9)
h)
i)
4

© I1SO 2006 — All rights reserved
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)

— height, in millimetres (mm).

Operating mass, in kilograms (kg).

4.2 Complementary data on particular sprayer types

4.21 Rotor type sprayer (see Figures A.2, A.4 and A.9)

Specify the following.

F)riving methaod

ISO 21592:2006(E)

Dperating air pressure, in megapascals (MPa) or bar.
Air consumption, in cubic metres per minute (m3/min).
Inner diameter of hose, in millimetres (mm).

Hopper capacity, in cubic metres (m3).

Hopper height from the ground, in millimetres (mm).

Main electric motor:

1T type;

4+ power and revolutions, in kilowatts (kW) and min~%
+ voltage and frequency, in volts (V) and hertz(Hz).
ibration motor:

1T type;

4+ power and revolutions, in.kilowatts (kW) and min—1;

— voltage and frequency,.in volts (V) and hertz (Hz).

4.2.2 Concrete pump type sprayer (see Figures A.3 and A.10)

Specjfy the followifg:

Priving method.

Concrete cylinder diameter, in millimetres (mm).

Concrete cylinder stroke, in millimetres (mm).
Number of cylinders.

Concrete pressure, in megapascals (MPa) or bar.

Air pressure, in megapascals (MPa) or bar.

Air consumption, in cubic metres per minute (m3/min).
Hopper capacity, in cubic metres (m3).

Hopper height from the ground, in millimetres (mm).

© I1SO 2006 — All rights reserved
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i) Type of mixing/agitating unit.

k) Hydraulic power unit

1) Hydraulic pump:
— model;
— maximum output volume, in litres per minute (I/min);
— output pressure, in megapascals (MPa) or bar.
2) OQil Iank volume, in litres (I).
3) Prime mover:
— [type;
— | power and revolutions, in kilowatts (kW) and min~7;
— |voltage and frequency, in volts (V) and hertz (Hz).
4.3 Chargcteristics of sprayer components
4.3.1 Spraying boom (see Figure A.6)
Specify the fpllowing.
a) Model.
b) Manufagturer.
c) Type of pperation (e.g. folded or telescopic).
d) Slewing|mechanism, slewing angle, in.degrees.

e) Firstarm:

f)  Second

incl

exts

incl

nation up/down, in degrees;
nsion, in millimetres (mm).
arm:

nationfup/down, in degrees;

extension, in millimetres (mm).

g) Third arm:

inclination up/down, in degrees;

extension, in millimetres (mm).

h) Nozzle:

type of operation;

noz

Zle diameter, in millimetres (mm);

© I1SO 2006 — All rights reserved
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)

Hydraulic power unit

1) Hydraulic pump:
— model;
— maximum output volume, in litres per minute (I/min);
— output pressure, in megapascals (MPa) or bar.

2) Oil tank volume, in litres (I).

ISO 21592:2006(E)

r

3) Electric motor:

— type;

— power and revolutions, in kilowatts (kW) and min—1;
— voltage and frequency, in volts (V) and hertz (Hz).
Dverall dimensions in transport position:

+ length, in millimetres (mm);

4+ width, in millimetres (mm);

— height, in millimetres (mm).

Mass, in kilograms (kg).

4.3.2| Carrier (see Figures A.7 and A.8)

Specify the following.

i)

Model.

Manufacturer.

Transfer speed, in‘kilometres per hour (km/h).

Vorking speed‘in’spraying operation, in metres per minute (m/min).
Maximumlongitudinal gradient, in percent (%).

Priving'method (mechanical, hydrostatics, other).

VIInimum turning radius, in miimmetres (mm).
Characteristics of tyres or tracks:

— at the front wheels (marking, pressure), in megapascals (MPa) or bar;
— at the rear wheels (marking, pressure), in megapascals (MPa) or bar;
— width of crawler plates, in millimetres (mm);

— pitch of track link, in millimetres (mm).

Number of certificate on exhaust gas measurement.

© I1SO 2006 — All rights reserved
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j)  Black smoke purification device:

— model;

— manufacturer;

— serial number.

k) Prime mover characteristics:

— model;

— mavlufacturer;

—  pow

er, in kilowatts (kW);

— rated torque, in newton metres (N - m);

— disg

— revd

lacement, in cubic centimetres (cm3);

lutions, in min~7;

— nunber of cylinders;

— €00
I) Lighting

— fron

— reat;

— wor
m) Outriggs
— Mo

— fron

— reai.

ing.
device:
t;
King lights.
rs.

el;

4.3.3 Cleaning device

Specify the f

bllowing
7

a) Model.

b) Output, in litres per minute (I/min).

c) Output pressure, in megapascals (MPa) or bar.

d) Tank capacity, in litres ().

© I1SO 2006 — All rights reserved
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e) Electric motor:

— type;

— power and revolutions, in kilowatts (kW) and min~7;

— voltage and frequency, in volts (V) and hertz (Hz).

f)  Overall dimensions:

— length, in millimetres (mm);

ISO 21592:2006(E)

9) |
4.3.4
Sped|

a) |

d) 1
4.3.5
Sped|

a) |

b) |

— width, in millimetres (mm);
— height, in millimetres (mm).

fass, in kilograms (kg).

Cable reel

fy the following.

fodel.
Cable length, in metres (m).
Cable model.

Driving method.

Air compressor(s)
fy the following.

or unit No. 1:

L output volume, in €ubic metres per minute (m3/min);
— output pressure] in megapascals (MPa) or bar.

For unit No. 2+if required for a large capacity spraying machine):
L output volume, in cubic metres per minute (m3/min);

- —output pressure, in megapascals (MPa) or bar

4.3.6

Quick-setting admixture

Specify the following.

a) Type.
b) Control:
— mechanical;
— electronic.
© I1SO 2006 — All rights reserved
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Annex A
(informative)

Examples of concrete sprayer types, their processes, structure
and dimensional characteristics

Dimensions in metres

84>

10
11
5
Alternative nozzle type

Key
1 wet mix 7 liquid accelerator
2 compressed air 8 accelerator + air
3 rotor type sprayer 9 nozzle
4 pneumatic conveyance (thin stream) 10 quick-setting admixture
5 air 11 concrete
6 accelerator dosage unit

Figure A.1 — Wet mixture spraying process — Rotor type sprayer
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Aok

= Hq_mj,\ul:

gngth @
width @

height @

motor case

hppper

variable speed controller
gnsion spindle

vibrator

dint plate

ectric drive

ggar box

r¢tor plate

rgtor

—

o =

a|r chamber

11

Overall dimension.
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Key

length @
width @
height @
frame
washing chamber
external v|brator
hopper screen
hydraulic ¢ylinder
concrete gylinder
agitator
concrete discharge port
hopper
0 bottom flap

T X

= © 00 N O O b WON -

jo)

Overall dirension.

Figure A.3 — Concrete pump type sprayer
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| /]
> =
B : ; < 5 RS
o©o
L
1
\
x =

of [

5 peristaltic hose
6 roller
F—etectricdrive

1 motor case 8 gear box

2 hopper 9 rotor

3 variable speed controller 10 outlet

4 rotating shutter 11 airinlet

@  Overall dimension.

Figure A.4 — Peristaltic (a rotor type) sprayer
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Key

jo)

14

length @
width @

height @
base plate
hydraulic
upper cas|
lower cas
concrete i
impeller b
discharge
quick setti

notor

ng

ng

hlet port

ade

port

hg admixture nozzle

Overall difnension.

Figure A.5 — Impeller type sprayer nozzle
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bzzle oscillating device (forward, backward)
0. 3 arm (telescopic arm)

0. 3 arm swing cylinder

0. 2 arm (tip arm)

0. 1 arm

0. 1 arm telescopic cylinder
velling cylinder

bzzle oscillating device (right, left)
0. 3 arm telescopic cylinder

0. 3 arm derrick cylinder

0. 1 arm derrick cylinder

0. 1 arm slewing cylinder

pbom basement

Figure A.6 — Folded and telescopic boom assembly
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carrier
outrigger
wheel

cable reel

Figure A.7 — Wheeled carrier
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Key

1 carrier

2 oltrigger
3 cable reel
4  crawler

s

NN

Figure A.8 — Crawler carrier
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5 | T -
- e Cal
L1
[ L
length @

length of wheel base
width @
height @
carrier

rotor type|spraying unit
boom asspmbly

water punp
air compressor
cable reel
outrigger

Overall difnension.

Figure A.9 == Rotor type sprayer — Wheeled
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