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reword

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 procedures used to develop this document and those intended for its further maintfnance are
desfribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in accordange with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
Attention is drawn to the possibility that some of the elements of this document may be th¢ subject of
patent rights. ISO shall not be held responsible for identifying any or all such-patent rightg. Details of
any|patent rights identified during the development of the document will.be“in the Introduction and/or
on thhe ISO list of patent declarations received (see www.iso.org/patents}):
Anyf trade name used in this document is information given for the;eonvenience of users arnd does not
conftitute an endorsement.
For|an explanation of the voluntary nature of standardsyithe meaning of ISO specific [terms and
expressions related to conformity assessment, as well .as 'information about ISO's adhergnce to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wWw.iso.org/
isofforeword.html.
Thif document was prepared by Technical Committee ISO/TC 195, Building construction maghinery and
equfpment, Subcommittee SC 1, Machinery and-equipment for concrete work.
Thif second edition cancels and repldces the first edition (ISO 21573-2:2008), whichH has been
technically revised.
Thg main changes compared to the previous edition are as follows:
— |added the actual pumping/output and efficiency measurement under defined working|conditions

(e.g. concrete grade and-pumping speed) in order to describe the actual pumping performance;
— |added the following’characteristic parameters measuring methods:

— operating mass;

— ovetall dimensions including length (L), width (W) and height (H);

—/ delivery pressure of pump for driving the distributing and outriggers;

H ] pa | L a3
ITIAATITIULIIT TUAU Ull Cdlll UULl 155C1 )

— outrigger speed;
— complemented performance measuring methods and indicated conditions in the following clauses/

subclauses:

— concrete delivery pressure;

— feeding height of hopper;

— length, height and angle of the boom;

— speed of the concrete-placing boom;
© IS0 2020 - All rights reserved v
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— slewing speed;
— slewing angle;
— span of outrigger.
Alist of all parts in the ISO 21573 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD

ISO 21573-2:2020(E)

Building construction machinery and equipment —
Concrete pumps —

Part 2:
Procedure for examination of technical parameters

1

Thi
spe
ISO

Scope

5 document specifies the procedure and requirements for examining the technical ¢
Cifications of factory new piston-type concrete pump and rotary-type conetiete pump ag
21573-1.

It dpplies to mobile concrete pumps (with or without concrete-placing boom) and
conkrete pumps.

Normative references

The following documents are referred to in the text in such a way that some or all of th

con

Ktitutes requirements of this document. For dated*teferences, only the edition cited 3

undated references, the latest edition of the reference@’document (including any amendmen

ISO

21573-1, Building construction machinery andvequipment — Concrete pumps — Part 1: 1|

and|commercial specifications

For

ISO

31

Terms and definitions
the purposes of this document, the terms and definitions given in ISO 21573-1 and the follo
and [EC maintain termin¢logical databases for use in standardization at the following adg

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropediasavailable at http://www.electropedia.org/

single-rollerrotary pump

roty

rotating voller

3.2

ommercial
defined in

stationary

Pir content
pplies. For
[s) applies.

prminology

wing apply.

dresses:

iry-typesconcrete pump that discharges fresh concrete by squeezing an elastic tube by one

double-roller rotary pump
rotary-type concrete pump that discharges fresh concrete by squeezing an elastic tube between double
rotating rollers

3.3

concrete storage, mixing and feeding device
device for agitating and discharging concrete or mortar

3.4
out

rigger span

actual distance between adjacent centrelines of vertical cylinders with outriggers fully extended or
projection distance of the actual distance on the reference plane

©IS
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4 Test items of performances

The following performances are measured or tested in this examination:
a) overall parameters;

b) pumping performance;

c) feeding height of hopper;

d) performance of the water pump;

e) performance of the concrete-placing boom;

f) performance of the outrigger.

5 Overgll parameters
5.1 Operating mass

5.1.1 Madasuring conditions

Measure the mass of the concrete pump under the following conditions:

— with the pump fully operational and all systems functional;

— including all standard equipment following the manufacturer's specifications;
— with aldriver of mass 75 kg;

— with the fuel tank full;

— with cleaning water, cooling, lubrication and-hydraulic systems full;

— with the vehicle parked steadily, the engine switched off, the gearbox shifted to neutral gear, pnd
the brake released.

— with the weighing of the macliine’which should be done with the brakes of the truck released| for
safety [reasons, apply wheel'stoppers on 2 wheels at least.

5.1.2 Mgasuring apparatiis and accuracy requirement

Truck scal¢ should bewysed as the measuring apparatus with an accuracy of 0,5 %.

5.1.3 Mg@asuring procedure

5-1-3-1 MCﬂDul ills lllCthUd

The weighing platform of the scale shall be big enough to accommodate all points of support of the
machinery at one time.

The entry ground of the weighing platform shall be kept at the same level with the weighing platform.
Measure the operating mass as shown in Figure 1.

a) Drive the concrete pump at low speed from one direction into the weighing platform, stop it
steadily, and measure the mass G(') of the concrete pump.

b) Make a turnaround, drive it onto the weighing platform from the opposite direction, stop it steadily,
and measure the mass G(; of the concrete pump again.

2 © IS0 2020 - All rights reserved
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a) The first mass measurement
|4 4
2
b) The second mass measurement
concrete pump
weighing platform
driving direction
Figure 1 — Diagram for mass measuring of concrete pump

5.1.3.2 Calculation method

Calculate the mass of the concrete pump using Formula (1):

G'\+G"
0 0
Go=—"-—"-(6,-75)

where

© IS0 2020 - All rights reserved
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G,  isthe mass of the concrete pump (kg);

G(') , G;) is the mass of the concrete pump measured by driving it onto the weighing platform from two

directions respectively (kg);
G,  isthe actual driver weight (kg).

Record the measurement results in Table 1.

Table 1 — Measurement record — Mass of the concrete pump

Date of measuring Place
Model of cgncrete pump Serial number
Apparafus Truck scal
- Remarks
Character]stics Parameter Measured data Parameter Calculated yalue
Gy
Operatingmass -
Gy Go
Gy
5.2 Overall dimensions

5.2.1 Co
Measure th
— onthe

— under

— witht
— witht
— witht
— witht

— not ind

5.2.2 Mg

Use a tape

e tire pressure required;

nditions for taking measurements

rigid and horizontal ground;

e wheels straight forward;

e overall dimensions of the concrete pump under the following conditions:

e doors of the driver cabf@nd hood, base-frame panels and hopper cover closed;

e radio antenna retracted;

5.2.3 Md

5.2.3.1 General

tastiring procedure

asuring apparatus and accuracy requirement

measure or comparable apparatus with an accuracy of +1 mm.

luding the license-plate, but including the bracket of the license plate.

hon-working state (with the concrete-placing boom folded and the outriggers retracted)

The measurement shall be taken between impenetrable, horizontal or vertical, theoretical planes.
Measure the overall length, overall width, overall height and wheelbase of several typical types of the
concrete pump as shown in Figure 3, Figure 4 and Figure 5. Record the measured values in Table 2,
Table 3 and Table 4.

a) Place the machine on a horizontal area. The machine shall be put into the transport or travel mode

as specified by the manufacturer.

© IS0 2020 - All rights reserved
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b) The machine shall be placed between two virtual impenetrable planes. Move the virtual planes as
close together as possible without penetrating them. No elements of the machine other than the
specified exemptions are allowed to penetrate the virtual plane. The planes are defined in Figure 2.

c¢) The measurement taken is the distance between the two parallel planes.

1

Figure 2 — Planes‘definition

Key

X [X-axi

Z |Z-axis

Y |[Y-axis

1 |XY plane

2 |parallel to XZ plane
3 |parallel to YZ plane

5.213.2 Overall length
a) |Determine the ¢losest XY plane to the front and rear of the machine.
b) [The measurement taken is the distance between the two parallel planes.

c) |Recordthe value as the overall length L (mm) of the machine.

5.23.3)  Overall width

a) Determine the closest YZ plane to the left and right of the machine, excluding the following
protrusion parts: the rear-view mirrors, side indicator light and flexible mudguards.

b) The measurement taken is the distance between the two parallel planes.

c) Record the value as the overall width W (mm) of the machine.

5.2.3.4 Overall height
a) Determine the closest XZ plane to the top of the machine and ground.

b) The measurement taken is the distance between the two parallel planes.

© IS0 2020 - All rights reserved 5
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c) Record the value as the overall height H (mm) of the machine.

5.2.3.5 Wheelbase

a) Determine the XY plane passing through the centrelines of two adjacent axles. Measure the distance

between two planes.

For XY plane passing through the centrelines, place marks on the ground for convenience of

measuring.

b) Record the values as individual wheelbase L4, L,, Ls, L,, L= (mm) of the machine.

2 — i}
— Y
o

a) 4-axis chassis

b) 5-axis chassis

o g e ————
.l SHHOTHE ==

___________ / N\ a i 5

Ly L, Ly Ly
| | [<t—>
L w
- -
1 2 3 4
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A T—— Py
o Cl
-
= ]
NI L NT L/ I —5
Ly Ly Ls Ly Ls
> Bl
1 2 4

c) 6-axis chassis
Key
L |overall length of machine 1 front
W |overall width of machine 2 rear
H |overall height of machine 3  right
L; |wheelbase between 1st and 2nd axles 4 left
L, |wheelbase between 2nd and 3rd axle 5 o plane XZ
L; |wheelbase between 3rd and 4th axles 6 plane YZ
L, |wheelbase between 4th and 5th axles
Ls |wheelbase between 5th and 6th axles
Figpre 3 — Overall dimensions of the truck mounted concrete pump with concrete-plaring boom
© IS0 2020 - All rights reserved 7
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=]

Key

~

overall length of machine
W overall width of machine

=

overall height of machine

o~

1 wheelbpse between 1st and 2nd axles
front
rear
right
left
plane X

N U1 AW N
N

plane YE

Figure 4 — Overall dimensions of the truck-mounted concrete pump for connection of a
conveying pipeline
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~
s}
<

overall length of machine
overall width of machine
overall height of machine
front

rear

right

left

plane XZ

o v WN R T F

plane YZ

Figure 5 — Overall dimensions of'the trailer-type concrete pump

Table 2 — Measurement record — Overall dimensions of the truck mounted concrefe pump
Date of measuring Place
Model of concrete .
Serial number
pump
Characteristics Measured data Unit Remarks
Overall length, L mm
Overall width, W mm
Overall height, H mm
Ly- Wheelbase between 1st and mm
2nd axles

Overall dimeén- | L, - Wheelbase between 2nd and

siofls 3rd axles mm
L; - Wheelbase between 3rd and
Ao L
L, - Wheelbase between 4th and mm
5th axles
Ls - Wheelbase between 5th and mm
6th axles

Table 3 — Measurement record — Overall dimensions of the truck-mounted concrete pump for

connection of a conveying pipeline

Date of measuring Place

Model of concrete
pump

Serial number

© IS0 2020 - All rights reserved
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Table 3 (continued)

Characteristics Measured data Unit Remarks
Overall length, L mm
Overall width, W mm
Overall dimensions Overall height, H mm
Wheelbase, L; mm

Table 4 — Measurement record — Overall dimensions of the trailer-type concrete pump

Date jof measuring Place
Model of concrete pump Serial number
Characteristics Measured data Unit Remarks
Overall length, L mm
Overall dinjensions Overall width, W mm
Overall height, H mm

6 Pumping performance

6.1 Pist

6.1.1 Pumping output

6.1.1.1 (
The volum
Calculate t
Qpp =T
where
ch is
D is
S

tlS

n js
anl

bn pump

feneral

X D?/4 xS, xnx6x108

the theoretical output-volume (m3/h);
the diameter of cohcrete cylinder (mm);

the strokelength of concrete piston (mm);

he theoretical pumping output using\Eormula (2).

ptric output of the concrete pump is indicated by the theoretical pumping output.

(2)

he nuniber of strokes per minute (min1), accounting for acceleration and deceleration phases
d the time of shifting of the valve system.

The actual pumping output is related to the volumetric efficiency 7, and the measuring method is
defined in 6.1.1.2 to 6.1.1.5.

6.1.1.2 Measuring conditions

Measure the actual pumping output of the concrete pump under the following conditions:

— on the solid and level ground which meets the requirements for pumping and vehicle trafficability;

— with no rain or snow;

— with a temperature at 0 °C to 40 °C.

10
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6.1.1.3 Measuring apparatus and accuracy requirement

The apparatus shall be as follows:

a) stopwatch with an accuracy of 0,1 %;

b) electronic scale with an accuracy of +0,5 g with the range of 5 kg to 20 kg;
c) weighing sensor with an accuracy of 1 % with the range of 21 500 kg;

d) concrete weighing device which shall be able to accommodate at least 10 pump cycles;

e) |concrete storage, mixing and feeding device;
f) |concrete delivery pipeline;

g) |equipment for recycling of concrete.

6.1{1.4 Measuring preparations

a) |Adopt the concrete with slump at 18 cm to 21 cm. An example of recommended ratio|is listed in
Table 5.

Table 5 — Measurement report — Example of concrete ratio

Material quantity per m3 copcrete (kg/

Material name Material requirement m3)
Cement General Portland cement 42:5R 330
Water Tap water 166
Sand Natural sand (r_10t less than80% mass percent- 900
age of fine aggregates <2,5 mm)
Fine aggregate(sand): 5 mm to 20 mm
Aggregate geregate( ) 1080
Coarse aggregate(gravel): 20 mm to 40 mm
Admixture Coal ash 80
Additive Water reducer 6

b) |Setup the measuring.system as shown in Figure 6.

— Extend the_ outriggers of the concrete pump till reaching the working state; the hopper of
concrete pump is located under the discharge hopper of the concrete storage, mixing and
feeding{device.

— Forxthe concrete pump without concrete-placing boom, connect its outlet port with the concrete
pipeline and place the other end of the pipeline delivery system above the weighjng hopper
of the weighing device, as shown in Figure 6 a). The pipeline delivery system shal] be 52,5 m
in horizontal distance, 7 m in vertical height, and 125 mm in inside diameter. The pipeline
dimensions are listed in Table 6.

— For the concrete pump with concrete-placing boom, fully unfold the concrete-placing boom to
arched configuration and place the end hose above the weighing hopper of the weighing device,
7 m in vertical height, as shown in Figure 6 b).

NOTE1 Concrete storage, mixing and feeding device shown in the Figure 6 is demonstrated by a truck mixer
and a similar agitating equipment can also be used.

© IS0 2020 - All rights reserved 11
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b) Concrete pump with concrete-placing boom

Key
1 concrlete pump without concrete-placing boom
2 concrfete storage, mixing and feeding device
3 weighing device
4 pipeline delivery system
5 concrjete pump with concrete-placingthoom
Figure 6 —Actual pumping output measuring system
Table 6(—~Measurement report — Delivery pipeline dimensions
Nominal inner .
Type diameter (mm) Parameter (mm) | Quantity Remarks
btraightpipe 125 3000 (Length) 10
btrajght pipe 125 2 000 (Length) 8
Straight pipe 125 1000 (Length) 6
90° elbow pipe 125 R500 (Radius) 10
The connection type
Reducer 125 1000 1 depends on the type of
outlet port of concrete
pump
NOTE 2  The type, diameter, parameter and quantity listed in Table 6 are only examples, which can be adjusted

according to the measuring environment.

12
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c) Start with the pumping mortar in order to wet the concrete pipeline fully. Then continue pumping
until the mortar is discharged completely.

d) Feed the material for delivery into the concrete storage, mixing and feeding device equipment and
agitate the equipment uniformly.

e) Take one concrete specimen used for the measuring concrete pump, measure the density of
concrete for 3 times, take the mean value, and record the value in Table 7.

f) Check and calibrate the measuring equipment to ensure that the performance and deviation meet
the accuracy requirements defined in 6.1.1.3.

6.1/1.5 Measuring procedure

6.1]1.5.1 Measuring method

a) |The concrete storage, mixing and feeding device starts rotating forwaré@-and feeds copcrete into
the hopper of measuring concrete pump.

b) |After the hopper is nearly full of concrete, the measuring concrete pump starts pumping and
delivers concrete of pipeline into the weighing device.

c) |After the weighing device is nearly full of concrete, the concrete storage, mixing and feegling device
stops discharging concrete and at the same time the concrete pump stops pumping, butfthe hopper
and delivery pipeline of the measuring concrete pumptare still full of concrete.

d) |The concrete storage, mixing and feeding device>equipment starts rotating reversely; open the
discharging gate of weighing device, discharge«all concrete in the weighing device to the concrete
storage, mixing and feeding device, close thedischarging gate of the weighing device; the concrete
storage, mixing and feeding device rotates’reversely for 3 min in order to keep medsuring the
concrete uniformity;

e) |Before starting pumping again, record the initial weight data of the weighing device in Table 7.

f) |Set displacement and start pumping (for a variable displacement pump measure the 2D %, 40 %,
60 %, 80 % and 100% pumping outputs respectively; for a constant displacement pun]p measure
the 100 % pumping output). At the same time, the concrete storage, mixing and feeding device
starts rotating forward; start the stopwatch.

g) |After a minimum ‘9f)10 pump cycles or revolutions, stop pumping. At the same time, the concrete
storage, mixing‘and feeding device stops rotating forward; stop the stopwatch, record the pumping
time this timepand record the value in Table 7.

h) |After we€ighing, record the measuring weight this time, and record the value in Table 7.

i) |The concrete storage, mixing and feeding device starts rotating reversely; open the discharging
gate' of weighing device, discharge all concrete in the weighing device to the concrete storage,
TIXITg—andfeedimng device, tlosethedischarginmg gate of werghimgdevice;thecomcrete storage,
mixing and feeding device rotates reversely for 3 min in order to keep measuring the concrete
uniformity,

j)  Repeat step e) to i) and under each pumping condition measure for 3 times continuously.

6.1.1.5.2 Calculation method

a) Calculate actual pumping output using Formula (3):

G
Q,=——x60 3)
pxt

where

© IS0 2020 - All rights reserved 13
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ASTEESPS

~

is concrete weight (kg);
is concrete density (kg/m3);

is pumping time (min).

is actual pumping output (m3/h);

b) Record the actual pumping output measuring results in Table 7 and calculate the mean value of
measuring results for three times under each pumping condition as the actual pumping output of
the concrete pump under this pumping condition.

c) Calculate the volumetric efficiency using Formula (4):
Q)
n, =—1x100% 4)
Qh
where
n, is yolumetric efficiency;
Q, is fctual pumping output under each pumping condition (m3/h);
Qy, is fheoretic output volume (m3/h).
Table 7 — Measurement report — Actual pumping output
Datelof measure Place
Model of|concrete pump Serialmumber
Measure Weight gfweighing Concrete Actual pumpi;lg
Pumping dis- time, t device (kg) Concrete density, p volume, Q, (m°/H)
placement (min) Before After~ | weight, G (kg) (kg/m3) Eachmeas- | Mean
pumping | pumping ured data valye
1
20 % 2
3
1
40 % 2
3
1
60 % 2
3
T
80 % 2
3
1
100 % 2
3

14
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2 Concrete delivery pressure

2.1 Measuring conditions

Measure the delivery pressure under the following conditions:

6.1

the commissioning is finished; the pumping unit can run normally;

with a temperature at 0 °C to 40 °C.

The
a)
b)

6.1

b)

d)

2.2 Measurement eguipment and accuracv reguirement
X r 4 i

measurement equipment shall be as follows:
pressure gauges with an accuracy of +0,2 MPa;

plug with a small relief cock to block the delivery line; the plug shall h€e rated to wit
maximum delivery pressure of the pump.

2.3 Measuring preparations
Set up the measuring system as shown in Figure 7.

— Block the delivery line of the concrete pump. Make sutethe plug in the delivery line i
the highest point of the delivery line. Air pockets shall be avoided.

— Connect the pipeline from the relief cock backto'the receiving hopper.
Make sure the energy source of the concrete pump is set to provide maximum power.
Start pumping and fill the receiving hoppérrand remaining delivery system with water.

Bleed all air out of the delivery system by cycling water through the concrete delivery li

hstand the

5 located at

B wWw N R

6.1.

a)

concrete pump

plug with a small relief cock
pressure gauge

pipeline delivery system

Figure 7 — Delivery pressure measuring system

2.4 Measuring procedure

Open the relief cock, start pumping with water.

© IS0 2020 - All rights reserved
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b) Adjustthe relief cock to the closing direction until the hydraulic system is going into relief. The water
pressure cannot be raised anymore by the concrete pump pumping water through the relief cock.

c) Vary energy source revolution per minute or output setting of the concrete pump to raise the water
pressure.

d) Record the maximum generated water pressure py, in Table 8.

e) Repeat 3 times, obtain the average value, and record the value in Table 8 and Table 9.

Table 8 — Measurement report — Concrete delivery pressure

Date jof measuring Place
Model of concrete pump Serial number
Characteristics Measured data Average value Unit Remarks
db 1st time MPa
Concrete d¢livery :
pressure pf 2nd time MPA4
3rd time MPa
Thble 9 — Measurement report — Pumping performance of the concrete pump
Date of measuring Place
Model of foncrete pump Serial puik-
ber;
Characteristics Measured data Unit Remarks
Maximum revolution speed 4
: min
of hydraulic pump
Concrete delivery pressure MPa Pp
Maximum number of strokes I
: : min n
per minute of concrete piston
Diameter of concrete cylinder mm D
piston stroke of concrete mm S
cylinder t
Concrete Diameter of pumping hy- mm d
pump draulic cylindef 1
Rod diameter of-pumping
hydrauliceylinder mm d;
Strok&volume m3 q=mD? /4xS, /10°
Maximum,theoretical pump- 3
ing output m~/h Qt max
Volume‘Er_ic f:fficiency (100 % n =Q_aX100 %
UISPI4dCCIIICIIL) M ch
Hydraulic system power KW
setting

6.2 Rotary pump

6.2.1 Single-roller rotary pump (see A.1)

6.2.1.1 Pumping output

a) Calculate the output volume per one hour using Formula (5):

16
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¢2
V1 =rg X2XOUXTTX—
4

¢
I =r,+—
5772 2

o=cos-1 [(ﬁz +15? —r32)]x T

(2xr, ><r5) 180

_ (ZXmxr; X<
4

q —(2xv;)

Qupymax = Nx60xqx1077 (5)

b) |Record the pumping output measuring results in Table 10.

6.2]1.2 Delivery pressure

a) [Calculate the delivery pressure of the single-roller rotary pumpusing Formula (6):

_ T
p1= n
sin B, Xx——
Ay 103
(2mxX)

1= (2mxry)

_(4xa)
G 3p

a:[r42 +(ryxcos 9)2 F

r, =r;x(1-sin 6)

6=cos™! (r12+r32—r22) X r_r
(2xry xry ) 180 2

1
a=[r42 +(rzxcos 9)2 }2

b:%x(m«p)
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pth,max :p?l [6)
where

a is the long radius of semi-ellipse contact zone (mm);
is the short radius of semi-ellipse contact zone (mm);

N is the rotating speed of rotor (min1);

Py is the load by inside pressure (N);

Pthmay 1S the output pressure (MPa);

Qth,may 1S the output volume per one hour (m3/h);

q is the output volume by one rotation of rotor (mm3/r);

o is the radius of roller (mm);

ry is the distance between pump centre to roller centre (mm);

ry is the distance between pump centre and inside contactpoint between rotor and tube (mm);

rs is the distance between inside contact point of rollerand tube and roller centre (mm);

ry is the perpendicular distance from inside contact point of roller and tube to pump cenftre-
line (mm);

I's is the distance between pump centre andtube centreline (mm);

I is the radius of pump centre to surface of pad (mm);

S is the projected area of contact'zone of tube and roller (mm?);

T is the rotor drive torque((Nm);

t is the thickness of pumping tube (mm);

V] is the inside voliune of tube depressed by roller (mm3);

Xg is the centrelof gravity of semi-square contact zone of tube and roller (mm);

a is the.centre angle occupied by roller used for calculation of V; (rad);

By is the angle between p; and p,, (rad);

¢ is the inside diameter of pumping tube (mm);

0 is the angle between r; and r, (rad).

See Figure A.1.

b) Record the delivery pressure measuring results in Table 10.

Table 10 — Measurement report — Concrete pump (single-roller rotary pump)

Date of measuring

Place

Model of concrete pump

Serial number

18
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Table 10 (continued)
Characteristics Measured data Unit Remarks
Revolution speed of hydraulic _—
min
pump
No load operation hydraulic MPa P
pressure
Maximum hydraulic pressure
MPa br
(relief valve)
Rotating cpppd of rotaor min-1 N
Distance between pump cen- mm r
tre and tube centreline 5
Inside diameter of pumping
tube mm v
Cdncrete Inside volume of tube de-
mm Vi
Ppump pressed by roller
Output volume per rotation (2><Tt><r ><Tc><¢2 )
of rotor m3 q= 54 = (2><V1 )
Load by inside pressure N p1
Projected area of contact zone Q2 S
of tube and roller
Maximum theoretical delivery 121
pressure MPa Pth,max :?
Maximum theoretical pump- 3 _ 9
ing output m3/h ch_max =Nx60xgx10
6.22 Double-roller rotary pump (seée-A.2)
6.2{2.1 Pumping output
a) |Calculate the output volume per one hour using Formula (7):
¢2
V] =5y X2XOXTX—
4
f'3 :I‘O +t
3= L8
0=cos™1 —( 379) X——
3 180
(2xmxry xmxg? )
q= —(2x1)
4
Qi max = N*60xqx1077 (7)

b) Record the pumping output measuring results in Table 11.

6.2.2.2 Delivery pressure

a) Calculate the delivery pressure of the single-roller rotary pump using Formula (8):
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20

T
b=
2xsin B XL
1 03
_(anXG)
1 (2mxry)
_ (4xa)
G™ 3p
i
a=[2>< 32 X(1—cos 9)]2
6=cos[! (r3—q)) X T
r, | 180
r3:r0-+t

e (8)

is the long radius of semi-ellipse contact zone (mm);
is the short radius of semisellipse contact zone (mm);
is the rotating speedofrotor (min-1);

is the load by inside‘pressure (N);

is the maximum theoretical delivery pressure (MPa);
is the maXimum theoretical pumping output (m3/h);

is the output volume per rotation of rotor (mm3/r);

is the radius of roller (mm);

is the distance between pump casing centre and tube centre circle (mm);

is the distance between inside contact point of roller and roller centre (mm);
is the distance between pump centre and tube centreline (mm);

is the projected area of contact zone of tube and roller (mm?2);

is the rotor drive torque (N-m);

is the thickness of pumping tube (mm);
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4] is the inside volume of tube depressed by roller (mm3);
X; is the centre of gravity of semi-ellipse contact zone of tube and roller (mm);
By is the angle between p; and p,, (rad);
¢ is the inside diameter of pumping tube (mm);
0 is the angle between r; and p, (rad).
b) Record the delivery pressure measuring results in Table 11.
See|Figure A.2.
Table 11 — Measurement report — Concrete pump (double-roller rotary pump)
Date of measuring Place
Model of concrete pump Seglal numy
er
Characteristics Measured data Unit Remarks
Revolution speed of hydrau- mint
lic pump
No load operation hydraulic MPa P
pressure
Maximum hydraulic pressure
MPa by
(relief valve)
Rotating speed of rotor min-1 N
Distance between casing cen- mm r
tre and tube centreline 5
Inside diameter of pumping
tube mm ¢
Cdncrete Inside volume of tube,de- mm v
pump pressed by rolléx 1
Output volume per rotation 2
e . ~ (2xmxry xmxg? ) i
q= 1 (2x1)
Load®y inside pressure N 12
Projected area of contact zone mm?2 S
of tube and roller
Maximum theoretical delivery 2
pressure MPa Pth max =?
Maximum theoretical pump- 2 N — N6 0-9
ing output T th,max A

7 Feeding height of hopper

7.1 Measuring conditions
Measure the feeding height of hopper under the following conditions:
— on the rigid and horizontal ground;

— with all outriggers fully extended and then raised vertically to the status as specified by the
manufacturer for full operation;
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— on a straight line vertical to the support plane (Plane XZ) and parallel with the longitudinal
symmetric plane (Plane YZ) of the machine;

— therigid parts at the rear-most edge of feeding hopper shall not include the deformable and movable
parts under external force, such as rubber board.

7.2 Measurement equipment and accuracy requirement

Use a tape measure or comparable equipment with an accuracy of +1 mm.

7.3 Meapuring procedure

a) Measufe the vertical distance between the surface of rigid part of hopper rear-most edge and|the
groundl as shown in Figure 8.

b) Record the measured data hopper height H; (mm) in the Table 12.

a2  Rubberjboard (non-rigid and movable}.

Figure 8 — Feeding height of hopper

Table 12 —Measurement report — Hopper height of the concrete pump

Date of mepsuring Place

Model of cpncrete

Serial number

pumjp
Characteristics Measured data Unit Remarks
Feeding height of hopper, H; mm

8 Performance of water pump

8.1 Measuring conditions
Measure the performance of the water pump under the following condition:

— the equipment is as supplied by the manufacturer.

22 © IS0 2020 - All rights reserved
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8.2 Measurement equipment and accuracy requirement
The measurement equipment shall be as follows:
a) water pressure gauge with an accuracy of 0,2 MPa;

b) water flow meter with an accuracy of 0,1 %.

8.3 Measuring procedure

8 3 1 Roliofnroaccura ofsuqatar cucktana
. T T ProsSurcorwatCr Sy Sttt

Start up the water pump and let it run normally, shut off the delivery pipeline of the-watdr pump by
cloding the throttle valve completely provided on the delivery line. Measure the water|presspre, record
thevalue in Table 13.

8.3]2 Water output without load

Op4n the throttle valve fully, measure the water pressure and the watér output at water pump outlet,
rec¢rd the values in Table 13.

Table 13 — Measurement report — Water pump of the concrete pump

Date of meas-
. Place
uring
Mlodel of con- Serial
drete pump number
Characteristics Measured data Unit Renmparks
Shut off Water pressure MPa
Yvater Water output dm3(1)/min
pump No-load
Water pressure MPa

9 |Performance of concrete-placing boom

9.1f Measuring conditions
Meadsure the performance of the concrete-placing boom under the following conditions:

— |operate the‘eutriggers and concrete-placing booms in order to check whether the related|structures
and funetigns are normal;

— |on a'selid and horizontal support ground;

— |with the temperature of the hydraulic system at 40 °C to 60 °C;

— only operations allowed by the manufacturer's instruction handbook shall be done to perform the
performance measuring.

9.2 Measurement equipment and accuracy requirement

The measurement equipment shall be as follows:

a) tape measure or comparable equipment with an accuracy of +1 mm;
b) angle gauge with an accuracy of #1°;

c) hour meter or stopwatch with an accuracy of +1 s;
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d) pressu

re gauge with an accuracy of +0,2 MPa.

9.3 Measuring procedure

9.3.1 Maximum length of the concrete-placing boom

9.3.1.1 Measuring method

a) Fully unfold the concrete-placing boom to the horizontal position.
b) Measufe the maximum horizontal distance Ry, from the hinge centre of 1st boom section to|the
centre|of end hose, as shown in Figure 9.
c) Measuye the horizontal distance Rz, from the hinge centre of 1st boom section to the centrg of
turretfas shown in Figure 9.
9.3.1.2 (alculation method
a) If the furret is under negative or zero offset state (Shown in Figure 9 a))Jcalculate the maximum
placing radius Ry using Formula (9):
Rp =Ry —Rg; ()
b) If the furret is under positive offset state (Shown in Figute 9 b)), calculate the maximum pla¢ing
radius| Rz using Formula (10):
Ry =Ry, +Ry, 10)
where
Ry, s thedistance between the hinge-certre of 1st boom section and the centre of end hose (mym);
Ry, s the distance between the Hinge centre of 1st boom section and the centre of turret (mm);
Ry s the maximum placingradius (mm).
c) Record the measurement{data in Table 14.
Rgy
Ry,
a) Negative offset of slewing platform
Rg1 | . B2
= —¥H—= ﬁwb——ﬁ | :;l
b) Positive offset of slewing platform
Figure 9 — Placing radius
24 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=8fa5efa0e1fc38b68b0cea5432f12438

IS0 21573-2:2020(E)

9.3.2 Maximum height of the concrete-placing boom

9.3.2.1 Measuring method

a)
b)

Fully extend the horizontal outriggers and then fully raise the vertical outriggers.

Fully unfold the concrete-placing boom to the horizontal position.

c) Measure the vertical distance Hg; from the hinge centre between the 1st boom section and turret

d)

9.3

whd

b)

to the ground, as shown in Figure 10.

Measure the maximum horizontal distance Ry, from the hinge centre of 1st boom sed

centre of end hose, as shown in Figure 10.

2.2 Calculation method

Calculate the maximum placing height Hy using Formula (11):

Hy=Hg, +Rp,

Pre

Hg,  isthe vertical distance from the hinge centre ofdst‘boom section to the ground
Hy is the maximum placing height (mm).

Record the measured data in Table 14.

mm);

Figure 10 — Placing height

3 Concrete-placing)boom section folding angle
Fully extend thé-horizontal outriggers and then fully raise the vertical outriggers.

Operate every concrete-placing boom section from folding status to unfolding status.

as shown in Figure 12;

d)

Record the data in Table 14

9.3.4 Length of concrete-placing boom section

a)
b)

)

d)

e)

Fully extend the horizontal outriggers and then fully raise the vertical outriggers.

Fully unfold the concrete-placing boom to the horizontal position.

tion to the

(11)

Measurethe maximum movement angles «, S, ¥, §, € and n of every concrete-placing bo¢m section,

For the last boom section length, measure the distance from the hinge centre of the last boom

section to the centre of the end hose.

For the other concrete-placing boom section length, measure the distance between two hinge

centres of this specific concrete-placing boom section as shown in Figure 11.

Record the measurements data in Table 14.
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= %@?;ZL« ° ﬁ

Figure 11 — Concrete-placing boom section length

9.3.5 Concrete-placing boom operation zone

Draw the ¢hart of the concrete-placing boom operation zone by measuring the length of eachCsfage

concrete-placing boom, folding angle of each concrete-placing boom, as shown in Figure 12.

Key
1

] =
T

= 1
= &

= |

; fik.

= 5

=/

S
= =

= n/ im

FITTTTTTT

L

prohibTed operating area

Figure 12 — Example for operation zone of concrete-placing boom

9.3.6 Minimum unfolding/folding time and average speed of concrete-placing boom section

a)
b)
‘)
d)
e)

26

The machine shall be set up according to the manufacturer's instructions.

Operate every concrete-placing boom section at an average speed.

Switch the concrete-placing boom section from the folded status to the fully unfolded status.
Switch the concrete-placing boom section from fully the unfolded status to the folded status;

Record the unfolding and folding time T}, in Table 14;
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f) Calculate the average speed vy of concrete-placing boom end using Formula (12):

Ly -0
Van :M (12)
180xTg,
where
Vg, Is the average speed at the ending of concrete-placing boom when operates the No. n boom

section (m/s);

Tg, IS tiie distarnce fronTend of Comncrete-ptacing boomnT to ige tentre of this boonTseption when
operates the No. n boom section (m), as shown in Figure 13;
is the maximum movement angles of the No. n boom section as shown in 9:3.3 (°);

aBn

Ty, istheunfolding and folding time of the No. n boom section (s).

g) |Record the average speed vy in Table 14.

Figure 13 Unfolding/Folding motion of concrete-placing boom

9.3]7 Maximum slewing speed

9.3]7.1 Meéasuring method

a) |The machine shall be set up according to the manufacturer's instructions.

b I1Lafold 11 4 1 H L iy i +1 L H e | ot ] £l £+l 3
ohrort—arcofcrete-praciig oo SectofiS—to—thnenotrtZoftar statts;Srew—trnehir—at e maximum

speed along the measuring path angle as shown in Figure 14.
c) Measure the measuring path angle &5 and the related time ¢ .

d) Measure the distance Lg from the end of concrete-placing boom to the slewing centre of the
concrete-placing boom.

9.3.7.2 Calculation method

a) Calculate the maximum slewing speed vg of concrete-placing boom using Formula (13):
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T Lg - &g
Vo=——"-
S 180xtg

where

vg isthe linear speed of concrete-placing boom ending during slewing (m/s);

O is the measuring path angle of concrete-placing boom during slewing (°);

ts isthe time required during slewing measuring (s);

Ly is

ing boom when unfolding all concrete-placing boom sections to horizontal status (m),

b) Record the measured data in Table 14.

9.3.8 Mdximum slewjng angle

a) The machine shall'be set up according to the manufacturer's instructions.

he distance from the concrete-placing boom ending to the slewing centre of the concrete-f

Figure 14 - Slewing motion of concrete-placing boom

(13)

lac-

b) Fold alll concrete-placing boom sections, raise the first boom section to an appropriate angle, slgw it
clockwise)(counter-clockwise) to the limit position.

c) Measure the related slewing angle. This angle is the maximum slewing angle 6., as shown in
Figure 15;

d) Record the data in Table 14.

28
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Key

9.3

b)

Key]
T

concrete-placing boom

Figure 15 — Slewing angle of concrete-placing boom

9 Concrete-placing boom system pressure

Install a pressure gauge at the pressure measurement ports of the concrete-plaf

distributing valve and ensure there are no otherrhydraulic components or pipeline b
pressure gauge and oil ports, as shown in Figure\16.

Operate the concrete-placing boom hydraulic system till the minimum limiting pressure

hold for 2 s to 3 s, read the pressure value*Py under stable working condition, and recor
in Table 14.
DD | | (1] o
T i+1 AZ Al
O . sAHANeRelS
B | | B. B !

T U

réturn pressure

ing boom
btween the

isreached,
d the value

P
P
A
B

inlet pressure

maxMaximum working pressure

one side working oil port
the other side working oil port

Figure 16 — Concrete-placing boom system pressure measuring
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Table 14 — Measurement report — Performance of the concrete-placing boom

Date of measuring Place
Model of concrete pump Serl?)l =
er
Characteristics Measured data Unit Remarks
Maximum placing radius mm Ry
Maximum p]:\r‘ing]«nighf min ”b
1st boom section mm Lcﬂ,Q
2nd boom section mm q%;v
Length of con- 3rd boom section mm q/l,vc3
crete-placing boom - (“:)'
section 4th boom section mm </\ Lcg
5th boom section mmn'\ Les
6th boom section mm v Lece
1st boom section \‘Gj”f a
2nd boom section 0\ ) B
) 3rd boom section {\<( ) y
Folding angle - \V
4th boom section . Q ) )
5th boom section Q\\§\ ) £
6th boom section %) ) 4
_Unfold | Fold
Concrete- 1st boom section.\@‘ m/s Upq
. N N
pli?)i)lrrrllg Average speed of 2nd boom sect,]\,g?é m/s Up,
concrete-placing 3rd boom Qie‘c’%ion m/s Ugs
boom end 4th bc}oié;gction m/s U
5th boom section m/s Ugs
A@boom section m/s Uge
c’ Unfold | Fold
O -~ 1stboom section s Tp1
Minimum unf(@?%/ 2nd boom section s Ty
folding tim on- 3rd boom section s Tps3
crete-pla poom 4th boom section s Tga
§ 5th boom section S Tys
P 6th boom section s Tge
- . i :
O‘Mammum speed‘ of goncreEe placing boom m/s Ve
SITW 1115 CIIu
Maximum slewing Clockwise ° 0
angle Counter-clockwise °
Concrete-placing boom system pressure MPa Py
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10 Performance of outriggers
10.1 Span of outrigger

10.1.1 Measuring conditions
Measure the outrigger span of the concrete pump under the following conditions:

— on the rigid and horizontal ground with bearing capacity no less than the maximum support force
of outriggers;

— |all outriggers fully extended to the set-up position on the horizontal plane;
— |all outriggers fully raised to the operation position in the vertical direction;

— |measure the front and rear outrigger spans on a straight-line parallel with the’support plane (Plane
X) and vertical to the longitudinal symmetric plane (Plane Y) of the machine.

— |measure the left and the right outrigger spans on a straight-line parallel with the sugport plane
(Plane X) and the longitudinal symmetric plane (Plane Y) of the ma¢hine.

— |measure the actual left and right outrigger spans on a straight-line paralleling with the support
plane (Plane X) and loading centreline of vertical outrigger.

10.1.2 Measurement equipment and accuracy requirement

Usela tape measure or comparable equipment with an‘accuracy of +1 mm.
10.1.3 Measuring procedure

10.1.3.1 General

Megsure the front and rear outrigger span and the left and right outrigger span as the|procedure
defjned in 10.1.3.2 and 10.1.3.3 and Figure 17; record the values in Table 15.

10.1.3.2 Front and rear outrigger span

a) |Measure the distance between two planes vertical to both plane X and plane Z and passipg through
the loading centrelines of front outriggers.

b) |Measure thedistance between two planes vertical to both plane X and plane Z and passipg through
the loadingreentrelines of rear outriggers.

c) |Recordthe value as front outrigger span S; and rear outrigger span S,.

10.L.33 leftand righf outrigger span

a) Measure the distance between two planes passing through the loading centrelines of left front and
left rear outriggers and vertical to the plane X and centreline respectively.

b) Measure the distance between two planes passing through the loading centrelines of right front
and right rear outriggers and vertical to the plane X and centreline respectively.

c) Record the value as actual left outrigger span S; and actual right outrigger span Sg.

d) Calculate the left outrigger span S; and right outrigger span S, using Formulae (14) and (15), record
in Table 15:

Sy =\(85 (S, -5, P /4 (14)
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S, =(Sg 2 —(S,-5, )% /4 (15)
where

S, isthe front outrigger span (mm);
S, istherear outrigger span (mm);

S5 is the left outrigger span (mm);

S, istheright outrigger span (mm);
S is the actual left outrigger span (mm);

S¢ 1s the actual right outrigger span (mm).

Si

=<V

Key

X  plane X

Y planeY
Z  planeZ

Figure 17 — Outrigger span
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Table 15 — Measurement report —Outrigger span of the concrete pump

Date of measuring Place
Model of concrete .
Serial number
pump
Characteristics Measured data Unit Remarks
Front outrigger span, S; mm
Rearoutricgersnan § mim
(s1=] r T4
. Actual left outrigger span, Sg mm
Outrigger span - -
Actual right outrigger span, S mm
Left outrigger span, S, mm
Right outrigger span, S, mm

10.

10.
Med

10.
Use

2 Maximum load on each outrigger

.1 Measuring conditions
sure the load on each outrigger under the following conditiens:

on the rigid and horizontal ground with bearing capacity no less than the maximum su
of outriggers;

the inclination of the slewing support plane shallnot exceed 1°;
the environmental temperature is 0 °C to 40°°C;

the tolerance for vertical load shall bext2 %.

P.2 Measuring apparatus and @cecuracy requirement

a force sensor with an accuracy of 0,5 %.

.2.3 Measuring procedure

The machine shallbe set up according to the manufacturer's instructions.

The measuringdoad is 1,25 times of the workload.

placing boom parts defined by the manufacturer.

Apply the measuring load by means of hanging concentrated loads or uniform load

bport force

Distribute the equivalent measuring load uniformly in accordance with the load ratio df concrete-

Eubstitutes

e)

(the unirorm Ioad substitutes shall be unirormly TiXed on tne concrete-placing Do

m) to the

corresponding positions of concrete-placing boom. An example of a method of concentrated loads

is shown in Figure 18. In Figure 18, W;, W,, W5, W,, and W are weights of concentrated

Keep the concrete-placing boom stable without any vibration during loading.

loads.

Figure 18 — Example of the loading of concrete-placing boom

f) Slew the concrete-placing boom at the rated slewing speed for 360° during slewing keep the
hanging loads from touching the ground and repeat the measurement for three times. Measure

©IS

02020 - All rights reserved
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the maximum load of four outriggers each time and calculate the average of three measurements,
Record the parameters listed in Table 16.

Table 16 — Measurement report — Maximum load on each outrigger

Date of measuring

Place

Model of

concrete pump Serial number

Maximum load on each outrigger (MPa)

No. Left front outrig- | Left rear outrig- | Right frontout- | Rightrear out- comment
ger ger rigger rigger

1

2

3

Averagsd

10.3 Speed of outriggers movement
10.3.1 Mgasuring conditions

Measure all outrigger movements at the maximum speed under the follewing conditions:

the m3

operat]
are no

on a sg

the ter

10.3.2 Mg

chine shall be set up according to the manufacturer's instructions;

‘mal;
lid and horizontal support ground;

hperature of the hydraulic system is 40.€ to 60 °C.

asuring apparatus and accuraey-requirement

The measufrement apparatus shall be asifollows:

a)
b) angleg

tape m

easure or comparable appatratus with an accuracy of 1 mm;

rauge with an accuragy of +1°;

c) hour meter or stopwatch’'with an accuracy of +1 s.

10.3.3 Mg

10.3.3.1 §

asuring/procedure

wing'speed of outriggers

e the outriggers in order to check whether the related outriggers structures and funct

10.3.3.1.1
a)
b)
‘)

Measuring method

The machine shall be set up according to the manufacturer's instructions.

Measure the swing time ¢ .

outriggers are fully extended, as shown in Figure 19.

10.3.3.1.2

Calculation method

a) Calculate the outrigger swing speed v, using Formula (16):

34

ons

Measure the length L, from the outrigger swing centreline to the end of outrigger after the
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_n-LO-ﬁO

Vo= 16
0" 180xt, (1e)

where

Vo s the outrigger ending linear speed (m/s);
Ly is the length from outrigger swing centreline to the end of outrigger (m);

By is the maximum swing angle of outriggers (°);

to isthe swing time of outriggers (s).

b) |Record the measured data in Table 17.

Figure'19 — Outrigger swing

10.8.3.2 Horizontal telescoping.speed of outriggers

10.8.3.2.1 Measuring method
a) |Extend (retract) the'outriggers at the maximum speed.

b) |Measure the exténding (retracting) length L; and the time required to move the outriggers along
the test pathlength ¢, as shown in Figure 20.

10.8.3.2.2—€alculation method

a) |Galculate the outrigger telescoping speed v using Formula (17):

vy =—L (17)

vp is the outrigger ending linear speed (m/s);
L, isthe extending (retracting) test path length of outriggers (m);
tg isthe time to move the outriggers along test path angle (s).

b) Record the measured data in Table 17.
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