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PMSA 
Built to last – the company | the equipment 

PMSA is South Africa’s complete solution provider for concrete equipment. 
Quintin Booysen is the company’s highly visible sales and marketing man-

ager, with a keen finger on the pulse of the industry and a steady hand on the 
tiller of PMSA. Booysen began this interview with these words: “The recovery 

has been stronger than anticipated, and the demand for concrete products 
are  very healthy at the moment, from both public and private sectors.”

CT
PMSA has a strong presence in the 
Southern African construction market 

and beyond; what are the key elements 
people should know about the company?

PM
“PMSA celebrates its 45th years in 2021 
and from the very beginning, our focus has 

always been to provide complete solutions for 

concrete equipment, catering to all sectors using 
concrete in their business. This includes the civil 
sector and building trades needing ready mix 
concrete trucks, concrete pumping solutions, 
concrete batch plant solutions and all forms of 
pan mixers and precast concrete equipment. 

As a concrete equipment provider, PMSA 
in its own right has been supplying traditional 
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concrete pumps for just on 12 years, and our 
acquisition of Concrete Pumps in durban over 
ten years ago added their collective skills and 
expertise to PMSA capacity, knowledge base 
and collective skill-base. As the original suppliers 
of SEM pumps in South Africa, Concrete Pumps 
led the way in high pressure system pumps, 
before piston pumps became the industry gold 
standard. Since the early 90’s, they have special-
ised in piston pumps.”

High-pressure pumps were surpassed by 
piston pumps in sheer volume of concrete 
pumped per hour, typically between 10 and 
30 cubic metres per hour. The compressed air 
system pump – also known as the pressure pot 
pump – typically comes in three capacities: 100, 
250 and 500 litres. An important application for 
high-pressure pumps today is in underground 
scenarios like mining, in which weight of equip-
ment and simplicity of operation must be bal-
anced against a typically lower need in volume 
of concrete. 

Piston pumps simply provide more power 
and are more suitable for mobile trailer and 
boom pumps. Piston pumps can pump concrete 
to over 100 metres in height. 

CT
What are some of the special capaci-
ties PMSA can provide in pumping 

technology? 

PM
PMSA acquired the Southern African 
dealership in 2018 from CIFA, the Italian 

company, which was an early adopter of S valve 
technology – the gold standard today. CIFA is 
part of Zoomlion and was established in the 
early 1960s. This mean PMSA is able to supply  
boom and portable trailer pumps range from  
30 to 140 cubic metres per hour, with boom 
pumps reaching 20 to 80 metre heights.

Our CArBOTECH Series features the last 
number of boom sections fabricated from 
carbon fibre. This significantly provides extra 
strength and height at much lower weights. This 
is especially important when working in South 
Africa’s rather strict road limitations. It allows us 
to put a bigger pump on a smaller chassis; we 
can legally mount a 47 metre boom pump on 
an 8X4 truck 

Another very important 
technology we offer 
through CIFA is  
the ASC Advanced if you are thinking 

about concrete …
think PMSA
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Stability Control System. This is an incredible 
solution for challenging construction sites. A 
frequent challenge is the struggle to deploy all 
the outriggers to their complete extension. This 
results in major risks for safety and potential 
damage and destruction. The ASC Advanced 
Stability Control System monitors the mounted 
truck in real time, and in this way ensures that 
the rig will never topple. This allows you to 
position the pump without fully extending the 
outriggers, allowing the operator to work within 
entirely safe margins. 

Our CEM placer pumps are used extensively 
underground, and are well-suited due to their 
minimal moving parts. We also provide shot-
crete machines and Agicars – which are low-
height ready-mix trucks for underground use. 

CT
PMSA is a leading supplier of a com-
plete bouquet to the concrete sector 

including all types of batching plants from 
pre-cast through to ready-mix batch plants 
both dry and wet concrete batching plants. 
What are some defining features of PMSA’s 
range, both in terms of what your produce 
and what you distribute for your partners?

PM
PMSA has successfully been supplying 
ready mix batching plants for decades, 

used in all sectors – from civil works – to built 

environment – to precast. We produce purpose-
built ready mix plants and distribute mobile 
ready mix plants produced by the IMEr group. 
PMSA is the IMEr Southern African partner for 
the wet batching and ready mix trucks. PMSA 
can supply anything from 15 cubic metres per 
hour to over 120 cubic metres per hour, as well 
as large plants up to 300 cubic metres per hour 
for enormous build projects.  

Annually PMSA supply approximately 15 
to 20 wet batching plants into the precast and 
ready-mix sectors, which make us a leading 
supplier of batching plants in the region. 

Over the last couple of years, PMSA has 
sold several wet batching plants into windfarm 
projects for the very demanding concrete work 
on both the tower bases and the pre-cast 
elements of the towers themselves. 

We have a full range of mixers from 25 litres 
to over 4,500 litre mixing capacity which can 
be used in batching and mixing as well as other 
industrial sectors in need of quality batching and 
mixing solutions.  

CT
What distinguishes PMSA’s ready mix 
drums for ready mix trucks?

PM
We supply imported ready mix drums for a 
full range of trucks; we generally supply  

6 and 8 cubic metre ready mix trucks. All of our 
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drums are manufactured with wear-resistant 
steel, which extends lifespan, and has the added 
advantage of reducing drum thickness to 4mm, 
significantly reducing the overall weight of the 
truck. The drums are specially designed to 
accommodate the extra blades, which allow for 
slow mixing speeds and a better quality mix. We 
offer both steel and plastic chutes, which are 
lighter and reduce operator fatigue.

Providing equipment that is built-to-last 
is matched by PMSA’s built-to-last customer 
relationships. key to this is customer support. 
PMSA has offices in Johannesburg, Cape Town 
and durban, and has an established dealer 
network outside of South Africa. With over 250 
staff across their regions, PMSA provides both 
on-site support as well as service on customers’ 
premises, and construction site, with a fleet of 
Service vehicles. 

CT
What other ways do you support  
the industry, and what suggestions  

do you have that would strengthen the 
industry? 

PM
PMSA have appointed Flowmaster as a 
CIFA agent for the inland regions of South 

Africa. Since the early 2000s Flowmaster was the 
official and original CIFA dealer in South Africa. 
Carlo gobini, the current Managing director of 
Flowmaster, is the son of the founders of the first 
concrete pumping professionals in South Africa, 
who set up the original large concrete pumping 
brands in South Africa. He draws on literally the 
most experience anyone in South Africa can 
have, when it comes to concrete pumping. 
PMSA holds this experience in very high regard 
and has made sure it can draw from it. 

like CIFA, PMSA does not believe in supply-
ing cheap equipment that needs to be replaced 
often. We believe our customers can only be 
enriched with top quality, durable equipment 
which can be added to. Thus expanding a 

customer’s offering, not merely keeping its 
head above water. We believe in generational 
relationships with customers, passing traditions 
down in parallel with them. CIFA share this 
philosophy, which makes them an ideal supply 
partner for PMSA as well. 

CT
What specific thing would you like  
to see developed in the concrete 

construction industry? 

Customers invest millions in their equipment but 
often neglect to do the same with their person-
nel. Training is a non-negotiable to get the best 
out of your equipment and as a direct co-invest-
ment into that equipment. Too often equipment 
is damaged purely due to poor training. And you 
cannot blame the operators for this. It comes 
down to valuing the human capital, with proper 
remuneration, and contact skills management. 

The industry is in sore need of a professional 
body for concrete pumping professionals. This 
will do many things, but importantly will start 
to address the damaging price wars we tend to 
tend to see nowadays. Sacrificing expertise for 
price does not benefit anybody. Not the equip-
ment owner, not the client, not the contractor. 
Everyone pays in the end, and a tradition of 
excellence get destroyed in the process. This 
needs to be addressed urgently. n
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The right pump for the job

Decisions, decisions. A concrete contractor’s 
success comes down to more than hard 

work. It involves the decisions he or she makes 
including equipment choices to deliver a positive 
return-on-investment. 

For dry shotcrete processes, use a rotary 
gunite machine. These machines offer precise 
control of material flow at low or high outputs.

Selecting the right concrete pump for the 
job ensures success and eliminates the need for 
frequent maintenance and repairs.

This guide will help with the decision-
making process.

HyDRAuliC SWiNG TuBE PuMPS
use a swing tube pump for projects involving 
harsh materials and long-distance pumping. 
These pumps come in sizes with 8 cm and  
10 cm outlets. The 8-cm pump works great for 
jobs from 2-8 cubic metres per hour, while the 
10-cm pump tackles jobs that require 9-20 cubic 

metres per hour. The output or material pressure 
at pump discharge from a swing tube pump var-
ies from 51 bar up to 145 bar.

Clean the pumping system properly after 
each use to avoid premature wear on the cup 
seals and material pumping tubes. A swing-out 
or hydraulic lift hopper offers easy and quick 
access for cleaning and maintenance.

For best results, generously grease the out-
going housing, swing tube shaft and swing tube 
cylinders during each hour of operation, and 
ensure it’s always operated by a well-trained, 
and experienced worker.

SquEEzE TuBE OR PERiSTAlTiC PuMPS
Squeeze pumps provide the lowest output pres-
sure when compared to swing tube, rotor stator 
or ball seat pumps. The maximum output pres-
sure at pump discharge is 35 bar. As a result, 
squeeze pumps don’t work well for pump-
ing larger than half-inch aggregate, exceeding  





10  Pumping Handbook 2020/2021

CONCRETE EquiPMENT

15 metres vertically or moving material more 
than 75 metres horizontally. The slump of 
the material should not be less than 8 cm. 
Squeeze pumps are preferred for cellular con-
crete because the lower pressure does not dam-
age the bubbles in this material. Squeeze pumps 
have also been used successfully to pump shot-
crete with steel and synthetic fibres.

The lower pumping pressure makes a 
squeeze pump the safest to operate and, in 
many cases, customers with no concrete pump-
ing experience can operate a squeeze pump.

Not only that, but squeeze pumps offer the 
easiest maintenance. They contain only one 
wear part, the rubber pumping tube, which is 
replaceable in about 30 minutes. Operators also 
clean them quickly by simply pushing a sponge 
ball through the pump.

HyDRAuliC BAll VAlVE PuMP
The ball valve pump delivers as much as 75 bar 
pumping pressure, however it is limited to 8/20-
cm aggregate and a slump that is 8 cm or larger. 
The ball valve pump will not run in reverse, there-
fore extreme caution must be taken to relieve the 
pressure on the delivery line should the line plug. 
There is a small ball valve on the discharge pipe 
of the manifold to manually relieve this pressure. 
Materials such as gypsum flooring materials, 
which are very plastic in nature, tend to build up 
over time in the receiving hopper and manifold. 
Shotcrete materials do not have these same 
characteristics and will work well provided the 
aggregate does not exceed 8/20-cm in diameter. 
These pumps offer the advantage of a low pur-
chase price and easy maintenance.

ROTOR STATOR, SCREW, PROGRESSiVE 
CAViTy OR WORM PuMPS
Most applications for rotor stator pumps use the 
low-velocity or spray-up method. A rotor stator 
pump generates as much as 41 bar of pumping 
pressure. These pumps are commonly used for 

pumping highly flowable materials, but they 
also tolerate small aggregate.

Aggregate that is too sharp may result in 
premature stator wear, and rotor stator pumps 
typically wear fast when used for material with 
aggregate that’s larger than 2-cm. They cannot 
be run dry of material without causing damage 
to the stator. rotor stator pumps offer about  
30 percent more pumping pressure than a 
squeeze pump.

look into the mechanical seal maintenance 
requirements manufacturers offer for rotor sta-
tor pumps. It’s important to select a model that 
gives operators the ability to perform mechani-
cal seal maintenance without taking apart the 
rotor and stator. This drastically reduces labour 
expenses, keeping equipment where it’s profit-
able: on the jobsite. rotor stator manufacturers 
recommend cleaning the machine by flushing 
the pump and delivery system with water.

ROTARy GuNiTE MACHiNE
use a rotary gunite machine for dry shotcrete 
processes. These machines offer precise control 
of material flow for low or high outputs. The 
speed the rotor turns is directly related to the 
amount of material that will pass through the 
rotor section.

These can be powered with an electric 
motor, air motor, gas or diesel engine or hydrau-
lics. The rotary gun is also available as a skidsteer 
work tool. The dry shotcrete process means the 
material remains dry until it is properly hydrated 
at the nozzle. Best results occur if the material 
has 3 to 5 percent moisture when loaded into 
the hopper of the gunite machine. Pre-dampen 
the material, if needed, to accomplish this. 
These machines offer easy stop and start with 
no cleanup. However, they generate more dust 
and waste, particularly if not properly hydrated.

With these guidelines as a reference, con-
crete contractors set themselves up to make the 
best decision for their jobs. n
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Site establishment and securing equipment
SiTE ESTABliSHMENT 
While the concrete pumping equipment does 
not change much from day to day, setting up 
on a job site presents a number of hazards and 
every situation is different, presenting a variety 
of different challenges. It is important that the 
pump is set up in good time well in advance of 
the arrival of the concrete to ensure that every-
thing is in good order and final checks are done 
to avoid undue pressure on the pump crew. 

PRE-JOB SiTE iNSPECTiON 
A pre-job site inspection should be carried out 
making use of templates as a checklist to estab-
lish that all the preparation, contact persons, 
equipment, material and administration is in 
place. The inspection should evaluate access 
to the job site as well as the space required to 
properly establish the pump with fully extended 
outriggers. deviations and exceptions need to 
be recorded and forwarded to the operator’s 

supervisor or managers for resolution.

SECuRiNG THE BOOM AND OuTRiGGERS 
While traveling to site or repositioning the pump 
on site, the boom must be fully folded and 
secured in the transport mode. Outriggers must 
also be fully retracted and secured.

VEHiClE AND PuMP ACCESS 
When accessing or getting down from a pump, 
the same “3 point rule” applies as when the cab 
of the vehicle is accessed. As is the case with 
rMX and tipper trucks, slips and trips are signifi-
cant causes of injury and lost time in pumping 
operations. 

Where heights being accessed exceed 1.8m, 
the requirements of FPE 1: Working at heights 
applies.

WiND 
It is important to have an awareness of the 
weather conditions for the day when establish-
ing on site. Concrete mobile pumps can have a 
vertical reach of 17 meters to 70 meters. The 
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limits to operating in wind needs to be known 
for each pump as per the manufacturer’s rec-
ommendations.

SETTiNG uP NEAR POWER liNES
Pumping establishment regularly involves set-
ting up in the proximity of power lines. 
Electricity is a major hazard as a result of the 
action of unfolding the boom from transport 
mode or moving the boom during pumping. 
There is the potential for electric current to 
pass down the boom through a person to the 
ground. Note that the boom does not need 
to be in direct contact with the power lines 
for such a possibility. When setting up near 
power lines, national legislation and regula-
tions apply. Consult the person in charge of 
the site and request evidence of any lines 
that are de-energised. Establish a minimum 
clearance distance from live lines, relative to 
the voltage of the power line, to establish the 
‘exclusion zone’. 

Many countries have different network volt-
ages and have regulations that require different 
exclusion zones, most of them are freely avail-
able to download via the internet. For South 
Africa, visit www.nersa.org.za.

uSE Of A SPOTTER NEAR POWER liNES 
due to multidirectional movements of the 
pump boom and the need to concentrate on 
the delivery point, a concrete pump operator 
may lose perspective of the position of the 
boom relative to power lines. A further difficulty 
would be judgement of depth of field based on 
the position of the pump operator. It is unlikely 
that a pump operator can accurately judge 
the boom proximity to the exclusion zone, 
therefore where there is a risk that the pump 
boom could enter the exclusion zone, a safety 
observer should to be designated to alert the 
pump operator. Effectively earth the pump as a 
precaution when working near power lines. n
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Pre-job checklist for concrete pumping
(Use this checklist to manage general details, top-line mix notes, and safety accreditations.)

Project:  .......................................................................   date:.........................................................

location: ..........................................................................................................................................

directions: .......................................................................................................................................

1.  Contacts 

Who Name Phone Mobile Fax E-Mail 

C. Contractor 

Plant(s) 

Pump Contractor 

2.  General Conditions 

Start Time  Pump:  am/pm  Concrete: am/pm  

Placement Location • Slabs • Walls • Footings Other

Placement Rate (m3/hr.) Volume (m3)

Type of Pump  • Regular • Z-Boom • Telescoping • Trailer

Size of Pump (m) Pipeline dia, mm

Pumping Distance (m) Vertical Horizontal

Slump/Air Spec • Point of Discharge • Point of Placement

Testing • Point of Discharge • Point of Placement

Priming Agent • Grout • Slick Pack

3.  Concrete Mixture (see Concrete Mix Submission form)  

Class of Concrete CSA A23.1 Mix ID 

Strength MPa  28 day Other

Ordered Slump (mm) Air Range %

Special Requirements 

4.  Pump 

Pump Equipment Safety Certified   Yes No

Pump Operator ACPA Certified Yes No
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Secure installation and safe operations:  
From pump to pipeline

PuMP OuTRiGGER POSiTiON 
Trenches and embankments are a common 
feature of construction sites and usually occur 
between the pump position and discharge 
point.

OuTRiGGER PADS AND BlOCKS 
undisturbed ground or ground disturbed on 
construction sites for the installation of services 
are unlikely to have sufficient bearing pressure 
to support the outrigger pads that are sup-
plied with the pump. Additional timber blocks 
or beams placed under the sole pads help to 
further distribute the load applied through the 
outriggers. The length of the timber beams 
depends on the type of ground support. They 
also prevent local damage to pavement surfac-
es. refer to Appendix l for a guide to the length 
of timber blocks for different ground conditions.

RAiSiNG AND lEVElliNG Of THE PuMP 
Once the pump has been safely positioned, it 
needs to be raised to a position that allows for 
a stable working platform. The pump action 
introduces harmonic loads which will be aggra-
vated by the pumps tyres if the pump is not 
raised and stabilised by the outriggers, leading 
to metal fatigue and potentially failure of boom 
components and collapse of the boom.

ATTACHiNG PiPES TO THE END 
Of A BOOM 
Ideally a pump should be selected with sufficient 
reach to deliver concrete to the required posi-
tion. This may not always be possible resulting 
in the addition of further pipes to the end of the 
boom. Where the reach of a pump needs to be 
extended, there needs to be a section of flexible 
hose between the boom and the pipeline. The 
weight of the pipeline needs to be supported 
independently of the boom. Examples of such 
support could be in the form of trestles. Note 
that this type of flexible hose has a metal collar 
at both ends and must not be used on its own 
hanging from the end of a boom as it can rep-
resent an additional hazard. There should also 
only be one section of flexible hose hanging 
from the end of a boom.

PiPEliNE SAfETy CABlE 
Where a discharge or placing hose is attached 
to the end of a boom, this hose shall also be 
secured with a safety chain/cable. Flexible hoses 
are frequently added and removed from boom 
pipelines. In the event that the hose is not prop-
erly secured it may result in the hose falling from 
considerable height. A safety Chain/cable would 
prevent the hose from falling should it become 
detached from the boom pipe line.

SNAP ClAMPS 
Snap clamps are used to build steel pipelines 
and while the clamps speed up the process, it 
is possible for them snap open under pressure.

RuBBER SEAlS 
Clamps for joining steel pipes are designed to 
work with rubber seals. If different seals are used 
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or other materials in the place of seals, there is 
a likelihood of concrete paste leaking from the 
join. This will result in the concrete being less 
pumpable, leading to increasing pump pressure 
and potential blockage of the pipeline. 

Besides using the rubber seals specifically 
designed for the clamp, seals need to be cleaned 
immediately after each use to prevent concrete 
build up and difficulties in building the next 
pipeline.

lifTiNG AND fixiNG Of PiPES 
Particular care needs to be taken in the carry-
ing, lifting and fixing of pipes to a structure, 
for which there shall be a safe work procedure. 
Where pipelines are attached to a building, 
the pipeline attachment should be designed, 
detailed and signed off by a professional engi-
neer. Particular care should be taken when 
accessing a structure via staircases or temporary 
platforms without adequate edge protection.

THRuST BlOCK 
due to the high pressure produced while pump-
ing, vertical pipelines need to be effectively 
supported where they change direction. Where 
the pipe bend cannot be secured in position, a 
thrust block cast from concrete is an effective 
way to secure the base elbow of a vertical con-
crete pipeline.

iNSPECTiON Of TOOlS 
Any interruption to concrete pumping can have 
a significant knock on effect. For example there 
is potential for air to enter the delivery pipe 
which could result in a whipping action upon 
resumption of pumping. delays are also likely 
to affect subsequent planning for deliveries of 
concrete. Having the tools necessary to keep 
the pump operational and in good condition 
contributes to a safe operation. 

Particular attention should be paid to tools 
and materials used for effective clean-up of the 

pipe line and pump after the completion of a 
pump job to ensure that pumping services are 
not delayed at the next job.

BuilDiNG A PiPEliNE 
longer pipelines require adequate time to build 
and secure. Where the pipeline is of significant 
length or where the site conditions are not 
straight forward, it is recommended that the 
pipe line is established well ahead of the pump 
establishment.

SuPPORTiNG PiPEliNES 
Both vertical and horizontal pipelines need to 
be properly supported at regular intervals and 
must adhere to manufacturer’s requirements. 
For horizontal lines, the support may be in the 
form of trestles while vertical lines need to be 
firmly bracketed onto the structure.

SHuT Off VAlVE 
The installation of a shut off or switching valve 
allows for further options and contingencies on 
larger projects. This would allow for the switch-
ing between pumps without emptying a pipe-
line and would also allow for the discharge of 
concrete from a vertical pipeline into a receiving 
hopper or ready-mix truck. n
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Concrete pumping equipment
MAiNTENANCE PROCEDuRE 
Maintenance of the equipment shall be com-
pleted to an high standard carried out as per 
manufacturers specifications and conducted by 
competent technicians within a planned main-
tenance schedule designed in consultation with 
the equipment supplier for the vehicle, pump 
and boom.

PuMP PRE START-uP CHECK SHEET 
An operator pre start-up check sheet is common 
for the operation of most key items of equip-
ment. This is particularly important for a concrete 
pump to ensure that items that require attention 
are scheduled for maintenance or repairs.

COMPliANCE WiTH VEHiClE AND 
TRAffiC SAfETy 
vehicle, traffic and pedestrian hazards are 
responsible for the highest number of incidents 
and fatalities at Holcim. Concrete pumps typi-
cally travel through built up areas and are vehi-
cles that are permanently carrying a full load 
consisting of the pump and boom. The vehicles 
are usually close to the limits of height width 
and axle mass distribution. The rear overhang 
of the boom is a further area of risk to other 
road users. vehicles that tow pump trailers also 
require care to ensure control under braking. 
The drivers of these vehicles require high levels 
of competence and need to be alert at all times. 
The pumping operation needs to be managed in 
accordance with the Fatality Prevention Element 
(FPE3): vehicle, Traffic and Pedestrian Safety as 
well as the road Safety Program (rSP) that deals 
specifically with the risks presented by vehicles 
and traffic. The requirements of these directives 
apply equally to the management of outsourced 

pumping services.

OPERATiNG PARAMETERS 
When operating the pump, the operator should 
be aware of the operating parameters of the 
pump and boom. This would include pump 
hydraulic pressure and temperature as well as 
engine revolutions and temperature. Further 
information would be the pump reach and out-
put. This information should be easily available 
to the operator on the job site. All information 
should be as per the manufacturer’s specifi-
cation and should be included in the group 
Company standard operating procedures and 
training material.

BOOM iNSPECTiON
due to the pulsating action of the concrete 

pump, the placement boom is subject to dynam-

ic loads which results in the potential for metal 

fatigue or components being stressed beyond 

their design limits over time. The boom can be 

further stressed due to the way it is operated 

and connected to pipelines to extend the effec-

tive reach of the pump. Other than visual inspec-

tion, magnetic particle and dye penetration 

techniques are more effective at showing up 

cracks in critical areas of the boom. The CPMA 

(Concrete Pump Manufacturers Association: 

uSA) recommends an annual inspection of 

pumps less than 5 years old, every 6 months for 

pumps between 5 and 10 years old and there-

after every 500 operating hours. Manufacturers’ 

requirements for boom maintenance in particu-

lar must be strictly adhered to. All inspections 

should be done by competent persons with 

a proven track record in the use of advanced 

inspection techniques. The protocols of the 

design Safety and Construction Quality Program 

(dSCQP) directive are also recommended for 

boom maintenance.
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ViSuAl PiPE iNSPECTiON
There are many factors involved in pipeline 
management for concrete pumping, such as 
the grade of steel, wall thickness, wear patterns 
along the length of a pipe, abrasiveness of the 
aggregates, effectiveness of the concrete mix 
design etc. Bends and reducers are particularly 
susceptible to wear and need to be more closely 
and individually inspected. Pipes operate under 
pressure and can cause injury and damage to 
property should they rupture. As a result, a 
visual inspection of pipes, reducers, hoses and 
bends shall be carried out by a competent per-
son at least monthly.

PiPE SPECifiCATiONS 
The pipe parameters such as grade of steel, 
maximum pressure, wall thickness, minimum 
wall thickness and expected life should be estab-
lished and form a part of the purchasing decision 
and design of maintenance procedures such as 
pipe wall thickness testing. Specifications should 
also be included in the pumping safety operat-
ing procedures and training material. The type 
or grade of pipe should be visibly displayed on 
the pipe, preferably indelibly marked to resist 
obscuring by contamination.

PiPE THiCKNESS 
In conjunction with the pipe specifications, there 
should be a system for routine measurement 
of pipe thickness by using ultrasonic testing or 
physical callipers as way of identifying which 
pipes are nearing the end of their life cycle. 
different pressure class and composition of pipe 
relating to grade of steel would have a different 
wall thickness and as a result a different mini-
mum thickness which should be established in 
conjunction with the pipe manufacturer or sup-
plier. As a result, these differences need to be 
visible to the pumping crew and different class 
of pipes stored separately and systematically in 
the yard to facilitate use and measurement. 

The wear rate for pipes is higher around 
the joins and the bottom section of pipes for 
horizontal lines. As a result pipe thickness 
checks should focus on the ends of pipes and 
there should be a practical and visible system 
for managing the end of cycle use. For exam-
ple, pipes that are nearing their minimum wall 
thickness can be painted orange at their ends 
indicating one more cycle. Pipes with less than 
the required minimum wall thickness should be 
immediately removed from service. Horizontal 
pipes that wear more around the bottom seg-
ment should have an orientation mark and 
should be given a quarter rotation to extend 
their useful life.

CONCRETE quAliTy ASSuRANCE 
An effective concrete pump mix needs to be 
accurately and consistently batched and man-
aged via a concrete testing and recording 
regime. Concrete consistency testing such as the 
slump test is one of the most common tests and 
is particularly relevant for concrete pumping.

RECORDS 
It is important to retain records relating to key 
concrete pumping activities as evidence of pro-
cedures having been carried out but also for 
proactive maintenance and decision making. 
For example, the choice of pipes should be on 
the basis of the volume of concrete pumped 
and wear rate records. records would also be 
required should there be a need to investigation 
an incident such as a boom failure.

MAiNTENANCE AND REPAiR RECORDS 
records shall be kept of repairs and mainte-
nance for the lifetime of the equipment, includ-
ing inspections carried out before the pump 
unit re-entered service. This is of particular 
importance for the maintenance of structural 
components such as booms where the risk of 
failure increases with time and use. n
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Project Name:  .................................................................................................................................

Contract No: ....................................................................................................................................

Document Reference No: Document Status Tick Applicable Box

Draft

Live

Contacts Name: Signature:
Pumping Operation Manager

Batching Plant Manager

Project Manager

Pump Supervisor / Site Manager

Health & Safety Manager

Issued to: (name & company) 

Response required by (date): Plan Approved/Agreed by: 

Plan Approved/Agreed Status:
(Indicate by circling relevant option)

Yes
(Accepted, ready for 
implementation.)

No
(Rejected, must be amended & 
resubmitted.)

Revision Records

Version No Issue Date Pages / Section 
Amended 

Prepared by Approved/Agreed by

1

2 

3 

4

5

Distribution of Controlled Copies
Issued Copy No Issue Date Recipient Name Company Name

1

2 

3 

4

5

Pumping concrete operation plan
(Use this checklist to sign off plans and track all revisions and copies.)
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Safe pumping and equipment handling
CONCRETE PuMPiNG 
Once established, the pumping process should 
become a lot more controlled and repetitive. 
Consistency and continuity of supply as well as 
quality of concrete become key to a success-
ful and stress free pump job. However, there 
are specific areas of risk, such as ready mix 
trucks backing up to the pump hopper, the 
area around the boom and the area around the 
discharge hose, particularly when working at 
height. A particular problem regarding working 
at height is the extent of edge protection pro-
vided and safety relating to the stability of the 
support to the formwork. While these aspects 
fall outside of the scope of the pumping ser-
vice, the pump crew needs to have some basic 
knowledge in order to raise the alarm should 
they not feel safe. A further activity that requires 
attention is the clean-up process. 

PuMP REMOTE CONTROl 
To take advantage of a better viewing point, it is 
common to use a remote control or radio remote 
control for concrete pumping. Where this is the 
case, the controls on the pump need to be effec-
tively isolated. The remote control shall be on the 
person of the pump operator. Should it become 
necessary to put the remote control down, the 
emergency shut-down must be activated and the 
remote control shall be locked up to ensure that 
it is not otherwise activated. 

BOOM DANGER zONE 
The area under the boom is a high-risk area 
due to the continuous adjustment of the boom, 
an error in the control of the boom and even 
sudden boom collapse due to component or 
hydraulic failure. 

It may seem obvious to avoid the area imme-
diately under the boom, it also happens to be 

the area where concrete needs to be compacted 
and finished off, often under some time pres-
sure. There are generally too many workers in 
the area under the boom.

DEliVERy HOSE DANGER-zONE 
The rubber delivery hose usually hangs in a 
vertical position from the end of a mobile pump 
boom. If the concrete pump ingests air, the 
resulting compression can result in a whipping 
action when exiting the delivery hose. under no 
circumstances can a discharge hose be a rubber 
connecting hose with a metal collar.

uNSiGHTED DiSCHARGE POiNT 
under certain circumstances, the pump operator 
will not have visibility of the concrete discharge 
point. It is also important that the signaller and 
pump operator have radio contact or at least a 
clear understanding of signals used to direct the 
positioning of the discharge point.

MiSuSE Of THE BOOM 
The concrete boom has been purpose built for 
the pumping of concrete only. The design of 
the boom uses its weight to optimise the reach 
of the boom. It is tempting for an operator to 
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assist the pumping crew in lifting and moving a 
pipeline attached to a mobile pump as pumping 
progresses. Avoid all lifting actions not intended 
for in the design of pump, as it not only risks 
failure, but also weakens the boom, contribut-
ing to boom failure at a later stage.

RESTiNG THE BOOM ON AN OBJECT 
The boom self-supporting. If rested on any 
object, it will be subjected to forces it was not 
designed for. dynamic loads during pumping 
would further aggravate the problem and put 
the support work or structure at risk.

PiPEliNE ClEANiNG uSiNG 
WATER OR COMPRESSED AiR 
For long pipelines, it may be necessary to use 
water or compressed air to clean out pipelines. 
This highly specialised activity that requires spe-
cial attention due to the pressures involved and 
the potential for ejecting concrete and cleaning 
devices under pressure. 

Where water or compressed air is required 
to clean out pipelines, competent people spe-
cifically trained for this method, using the 
required equipment, should only carry this out. 
Equipment includes an air compressor of the 
specified capacity, air to concrete pipeline adap-
tors, valves and a sponge ball catching basket 
where required. draw up a standard operating 
procedure, incorporating manufacturer’s specifi-
cations and shall be followed at all times.

PiPEliNE BlOCKAGES 
Blockages in the concrete pipelines do occasion-
ally happen and must be promptly but safely 
dealt with to avoid the consequence of concrete 
setting in the pipeline. A blockage is the result 
of a combination of a number of failures in the 
process and is a sure indication that not all is 
fully under control. due to the added pressure 
that the stoppage causes to personnel on the 
job site and further queuing of mixer trucks, the 
situation can compound itself and increase the 
likelihood of a hazardous event. As a result, a 
competent person must remove the blockage. 
Notify the despatch office immediately to hold 
back further deliveries until the blockage has 
been cleared. It is also important for the root 
cause to be established and steps taken to avoid 
the situation repeating itself.

ADDiTiON Of WATER TO THE CONCRETE 
Avoid adding water to the concrete at the 
delivery point. The addition of water to con-
crete both reduces the concrete strength and 
to segregation of concrete, which could lead 

PuMP ClEANiNG 
It is essential to clean pipelines immediately after 
pumping before slurry from the concrete sets in 
the pipes and becomes hard. Follow manufac-
turer’s instructions at all times. Manufacturers 
often supply various cleaning devices, like 
sponges, rubber cleaning plugs or ‘pigs’, adap-
tors and sponge baskets. Take particular care 
in retrieving cleaning devices from the pipeline, 
ensuring to switch off the engine and pump, 
and in the emergency shutdown mode. Mobile 
pumps should also never travel with concrete 
in the pipe, as the segregation of concrete in 
the pipe will lead to blockage even after a short 
distance of travel.
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to a blockage in the pipeline. Concrete consist-
ency changes with time, particularly in transit, 
commonly referred to as slump loss. Should 
the properties be sub-optimal for pumping, the 
consistency should not be altered through the 
addition of water. Where there is a risk of slump 
loss due to distance travelled or elevated tem-
peratures, ensure that admixtures are on hand 
and are added with the customer’s knowledge 
and under the direction of a competent concrete 
technologist. Always notify the concrete tech-
nologist when there is a greater than expected 
change in the property of concrete at the deliv-
ery point. It is good practice to do a slump test 
on each truckload of concrete to be pumped 
and it is a requirement of the specification for 
many projects.

SAfE WORKiNG lOADS 
Operate the concrete pump well within its 
working loads or ‘green zone’. Safe work-
ing loads include limits of hydraulic pressure 
and temperature. length, height and bends in 
concrete pump pipelines as well as concrete 
properties can all have a significant impact on 
pump pressure and pump operating tempera-
tures. Elevated hydraulic temperature results in 
reduced hydraulic oil viscosity and increases the 
likelihood of hydraulic failure.

PuMP OPERATOR liNE-Of-SiGHT 
The pump operator should position himself so 

that he has visibility of the concrete discharge 
hopper as well as the discharge point of the 
delivery hose. Where this is not possible, the 
operator should have effective communication 
with a designated single point of contact at 
the concrete delivery point. This should at least 
include established hand signals and should 
include radio contact.

DANGER zONE AROuND THE PuMP 
The area around the pump is dangerous due 
to the trucks backing up to the pump hopper 
and the positioning of the discharge chute. No 
one should be in the area between a truck and 
a pump, particularly when backing up. Anyone 
guiding the truck back should be off to the side 
of the truck and visible to the driver at all times. 
Only competent personnel carrying out planned 
and routine tasks should be in this area. Always 
maintain a distance of 600mm or more between 
all vehicles and the pump.

PuMP HOPPER CONCRETE lEVEl 
When the concrete level in the pump hopper 
become too low, the concrete pump could 
ingest air. This can lead to air compressing in 
the pipe and discharging with explosive force 
from the flexible hose, resulting in a danger-
ous whipping action. At start up and when the 
pump ingests air, all persons must be clear of the 
exclusion zone, which is twice the length of the 
flexible discharge or placing hose. n
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TiPPiNG ACCiDENTS WiTH CONCRETE 
BOOM PuMPS MOST OfTEN RESulT 
fROM:
•	 Inadequate	cribbing
•	 Misjudging	the	soil
•	 Poorly	compacted	soil
•	 Setting	up	too	close	to	excavations	or	back-

filled areas
•	 Hidden	voids
•	 Washouts
•	 Natural	or	man-made	voids

 

tions when the unit is set up. Both operators 
and contractors must be aware of the potential 
danger that exists when a large boom is unfolded 
and extended over outriggers. If the contractor 
remembers to offer additional cribbing and if the 
operator remembers to ask for it when it isn’t 
offered, the problem can be minimized before the 
boom is even extended.

HERE ARE SOME RulES TO fOllOW 
WHEN SETTiNG OuTRiGGERS:
•	 Do	 not	 set	 the	 outrigger	 on	 uneven	 soil.	 If	

necessary, reposition the unit or level the soil
•	 Do	 not	 set	 the	 outrigger	 on	 a	 hill.	 The	 force	

of the machine weight must be transmitted 
straight down, otherwise the outrigger load 
would be partially down and partially sideways, 
putting undue strain on the outrigger leg

•	 Do	not	bridge	a	hole	with	outrigger	cribbing.	
If there is no soil contact over the hole, the 
pressure on the ends of the pad is much 
greater. The soil could give way or the cribbing 
could break

•	 If	 you	 determine	 that	 you	 need	 five	 pieces	
of cribbing to support the load but the foot 
only touches three of them, the outrigger 
will sink into the soil. To avoid this problem, 

Do’s and Don’ts of outrigger stabilisation

Boom pump 
outriggers 
safe setup

Setting the outriggers of a concrete pump with 
a placing boom is one of the most critical jobs of 
the concrete pump operator and should always 
be done in accordance with the manufacturer’s 
recommended procedure. If not done properly, 
it can lead to a serious accident. Tip-over acci-
dents can be avoided if people take precau-
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lay dunnage the opposite direction on top 
of the first layer. The top layer of dunnage 
must contact all pieces that are supporting it

•	 When	 jacking,	 put	 the	 full	 weight	 of	 the	
truck on each outrigger, one at a time, and 
if the pad starts to sink, retract the foot and 
supply more cribbing. Continue this process 
until the outrigger appears stable and the 
pad shows no sign of sinking. Only then are 
you ready to unfold the boom

•	 If	 you	 can’t	 get	 the	 outriggers	 to	 stabilize,	
do not unfold the boom. relocate the pump 
to a location that will support the weight of 
the outriggers.

RESPONSiBiliTiES
Contractors
•	 One	of	the	things	a	contractor	can	do	to	

help is to order the right size boom. If the 
boom is too small, the operator may have 
to set up too close to an excavation to 
reach the pour; if the boom is too large, 
it will require much more cribbing than a 
smaller unit

•	 Have	 a	 place	 prepared	 for	 the	 pump	
before it arrives on the job

•	 Inform	 the	 pump	 operator	 of	 backfilled	
areas, soft or muddy areas, or under-
ground obstructions

•	 Have	 cribbing	 near	 the	 setup	 area	 prior	
to the pump’s arrival (including steel 
sheets if the soil is known to be bad)

•	 Monitor	the	setup;	don’t	let	the	operator	
cut corners or take chances.

Dispatcher
When the contractor calls to order the pump 
the dispatcher should:
•	 Learn	 the	 size	 of	 pump	 that	 is	 needed	

and send that size if possible
•	 If	 availability	 means	 that	 a	 unit	 that	 is	

larger or smaller than necessary will be 
sent, warn of possible complications

•	 Ask	about	soil	conditions	or	underground	
obstructions.

Operator
The operator is ultimately in charge and 
must make good decisions regarding setup, 
including:
•	 Use	 as	 much	 cribbing	 as	 practical;	 too	

much is better than too little
•	 Watch	for	all	warning	signs	prior	to	setup
•	 Watch	 for	 sinking	 outriggers	 while	

unfolding the boom, and continue to 
recheck them throughout the day

•	 Keep	 people	 out	 from	under	 the	 boom	
whenever practical.

The one-to-one rule

CRiBBiNG: MORE OR lESS?
•	 More	is	better
•	 The	stronger	the	material,	the	better
•	 Pay	 close	 attention	 to	 the	 type	 of	 soil	 the	

unit will be set up.

TRAiNiNG
Every person in the chain of a pumping job 
has a responsibility to help protect the hose 
person and other nearby personnel. Education 
is the key, followed closely by diligent watch-
fulness and personal protective equipment. 
Educational materials are available from the 
American Concrete Pumping Association, and 
everyone involved in the concrete pumping pro-
cess should be trained, including:
•	 Job	superintendents
•	 Labour	foremen
•	 Labourers
•	 Pump	operators
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Balancing the mix for the pump

‘P umpable’ concrete is the predominant con-
crete used for large-scale projects, and has 

many advantages over conventional concrete.
Pumpable concrete simply refers to concrete 

which can easily pass through a pipeline without 
causing segregation or bleeding. One of the key 
advantages of building this way is the ease of 
transferring concrete directly from the mix site 
via the pump and into place. Other methods of 
placing concrete have inherent transport delays, 
and higher labour demands. Concrete pumps 
are designed in such a way as to minimise fric-
tion at the inner walls.

Ensuring the concrete is suitable for pumped 
application turns on the right balance of water 
to concrete: enough to ensure good flow, but 
no so much as to accelerate the water from the 
pump at a faster pace than the concrete. There 
should be sufficient water content available in 
the concrete for achieving good flow of con-
crete through the pipeline. If the water content 
is too high, the water is forced to move faster 
than the aggregates in concrete. This leads to 
the expulsion of water from concrete faster and 
creates clogging of aggregates of concrete.

WHAT ARE THE REquiREMENTS 
Of PuMPED CONCRETE?
1. The slump value recommended for good 

pumpable concrete ranges from 50mm to 
150mm.

2. The water-cement ratio should not be too 
high. If the water content is too high, then 
the water alone will move faster along the 
pipe results in blocking of aggregates of 
concrete in the pipe.

3. The concrete should not be too wet or too 
dry.

4. The pumped concrete should not be sticky.
5. Air entrainment admixture is also helpful for 

the transmission of concrete.

WHAT ARE THE TyPES Of CONCRETE 
PuMPS uSED fOR CONCRETE PuMPiNG?
There are two types of pumps used for pumping 
of concrete: direct acting pump and squeeze 
pump. 

DiRECT ACTiNG PuMPS
direct acting pumps are the commonly used 
types of pumps for pumping of concrete. They 
have a horizontal piston as shown in the below 
figure.
 

 
The concrete is fed into the hopper of the 

direct acting pump. The working of this type 
of pump is purely by reciprocal motion of the 
piston. From this motion, a suction pressure is 
created inside the pump.
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The working of the direct acting pump is 
such a way that, during the suction stroke the 
inlet valve opens while the outlet valve remains 
closed. during this process, the concrete will 
enter into the suction pipe from the hopper.

After the suction stroke, the inlet valves close 
and outlet valve open like in the above figure. 
during this process, the piston will push the con-
crete toward the pipe and this process continues.

The maximum size of aggregate used in the 
concrete for direct acting pump should less than 
1/3 rd of the diameter of the pipe to avoid clog-
ging. The motion of concrete always in the form 
of impulse. However, the output of the pipe 
should maintain a constant flow.

SquEEzE CONCRETE PuMPS
The second type of pump is squeezed con-
crete pumps. The squeeze concrete pumps 
convey concrete by squeezing its pumping tube 
installed in the cylindrical drum as shown in the 
below figure.
 

WATER TO CONCRETE 
RATiO CAlCuTOR

normally, the water cement ratio being 
between 0.4 to 0.6 as per iS standard.

We take 0.42 as a ratio of W/C.

Quantity of water = 0.42 x 50 = 21 Liters 
(1 bag cement = 50 Kg)

So the required quantity of water 
is 21 Liters per cement bag.

thumb Rule?

M15 Ratio 1:2:4

Cement = 317 Kg (unit 
weight = 1440 kg/cum)

Sand = 638 Kg (unit weight 
= 1450 Kg/cum)

Blue Metal = 1478 Kg (unit 
weight = 1680 Kg/Cum)

total = 316.8+638+1478 = 2433 Kg

Unit weight of Water = 1000 Kg

Water ratio = 1000/2433 = 0.41

By this method you can calculate the 
water-cement ratio for concrete.

and ingredients in the concrete on the pipe wall 
is very high.

The other cause is water is being forced out 
of the mix and causing accumulation of large 
particles inside the pipe. When choosing a right 
pump, you should take care of its length, the 
number of bents, the diameter of the pipeline, 
length of flexible hose etc. n

DEAliNG WiTH BlOCKAGES iN 
PuMPABlE CONCRETE?
The primary cause of blockage in pumps is due 
to the action of friction due to the aggregates 
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CHECKliST

Project:  ...........................................................................................................................................

location: ..........................................................................................................................................

3.  Concrete Mixture
Strength (MPa) 28 days: Other 

Max Size of Aggregate (mm)  (no larger than 1/3 pipeline diameter)

Density (kg/m3) Lightweight Yes No

Slump (mm) Air (%)

Water Reducer Regular MRWR HRWR

Fibres Yes No

Special Requirements

Set Time Requirements (hr.) Initial: Final:

Water Addition Yes No

Permitted

4. Jobsite/Safety 

Wash Out Area   Yes No Location:

1.  Contacts 
Who Name Phone Mobile Fax E-Mail 

C. Contractor 

RMC Supplier 

Pump Contractor 

2.  General Conditions 
Start Time  Pump:  am/pm  Concrete: am/pm  

Placement Location • Slabs • Walls • Footings Other

Placement Rate (m3/hr.) Volume (m3)

Type of Pump  • Regular • Z-Boom • Telescoping • Trailer

Size of Pump (m) Pipeline dia, mm

Pumping Distance (m) Vertical Horizontal

Slump/Air Spec • Point of Discharge • Point of Placement

Testing • Point of Discharge • Point of Placement

Priming Agent • Grout • Slick Pack

Checklist for concrete pumping
(Use this checklist to manage contact details, general site conditions, safety and equipment 

conditions and special concrete mixture notes.)
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Hazard profiles for concrete pumping

The major hazards relating to equipment 
and facilities as identified in the hazard 

profile for concrete pumping shall be adequately 
controlled. However, hazard identification and 
risk assessments shall always be completed to 
ensure that all local conditions are considered. 

Ensuring safety in pumping begins with the 
identification of hazards and managing risks. 
•	 A	hazard	is	something	that	has	the	potential	

to cause harm to persons or the environ-
ment, damage to property or other loss

•	 The	risk	arising	from	a	pumping	activity	is	a	
combination of the potential consequence 
(harm etc.) and the likelihood that the con-
sequence is realised

•	 Events	are	incidents	that	either	a)	could	have	
resulted in realization but did not due to one 
or more factors (also known as a ‘near-miss’) 
or, b) consequences were realized and are 
known as accidents. 

A typical example of a major hazard profile for 
pumping has been presented in Table1 below. 
However this hazard profile will differ from one 
operation to another due to changes in work-
place design, equipment, physical conditions, 
project types and locations as well as other local 
factors. Therefore, the group Company shall 
identify a hazard profile for pumping applicable 

to their operating conditions. It is recommended 
that a hazard profile for pumping activities be 
grouped under the OSHA categories of: 
•	 Safety	Hazards	
•	 Work	&	Organizational	Hazards	
•	 Chemical	Hazards	
•	 Physical	Hazards	
•	 Ergonomic	Hazards	
•	 Biological	Hazards	

Once the hazard profile for the local concrete 
pumping operation has been established, the 
hazards shall be mitigated using a risk based 
approach. The concrete pumping process has 
been divided into the following three categories 
which also reflects the recommended manage-
ment priority for a safe pumping operation: 
1. Organisation and culture 
2. Systems and processes 
3. Equipment and facilities 

SySTEMS AND PROCESSES 
A safe concrete pumping business consists of a 
safe workplace, solid processes and competent 
people. While the previous section dealt with 
organisation and culture, this section deals with 
solid processes, via minimum standards and 
also recommended best practice. Systems and 
processes form the foundation of compliance. 
This aspect allows for sustainable continuous 
improvement by systems and processes that 
direct and guide actions in a systematic manner. 
This requires various forms of documentation. 
At best, a quality management system such as 
ISO 9000 would provide a suitable structure for 
the processes. 

RiSK MANAGEMENT 
due to the nature of pumping activities, there are 
a number of hazards that need to be identified 
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in order to best mitigate the risks. While a num-
ber of these hazards are in common with other 
Holcim operations, the processes and activities 
associated with these risks need to be identi-
fied at the various stages of the operation. The 
minimum standards in this section are aimed at 
mitigating the risks presented by more significant 
hazards prevalent in concrete pumping. 

RiSK ASSESSMENT 
The challenges on a construction site vary from 
one job site to another requiring a basic risk 
assessment for each site to identify the hazards 
and their potential impact. Hazards of high signif-
icance highlighted by past incidents include vehi-
cle and traffic movements, working at heights 
and working in the proximity of power lines. This 
makes it important for a basic risk assessment to 
be carried out by a competent person at each 
site where a pump is to be established for the 
first time. The risk assessment would identify the 
risk presented by any site specific hazards to be 
added to the pre-start-up check.

HAzARD iDENTifiCATiON AT 
ORDER TAKiNG 
Potential hazards should be covered as a part of 
routine order taking involving concrete pumping 
and any potential hazard should be recorded on 
documentation that is visible to the supervisor 
and pump operator. The hazard should receive 
particular attention in the risk assessment for 
the first pump establishment on the site and 
subsequent observations and toolbox talks.

OPERATOR OR SuPERViSOR SiTE CHECK 
Before establishing the pump on site, the 
supervisor or pump operator should be famil-
iar with the risk assessment for the site. They 
should walk the relevant area on the job site 
and follow up with a toolbox talk. This should 
include making contact with the responsible 
person on site for the concrete placement and 

also involve aspects such as: 
•	 Location	and	building	of	pipe	lines	
•	 Access	to	the	structure/working	at	height	
•	 Edge	 protection	 (or	 lack	 of)	 and	 openings	

when working at height 
•	 Stability	 of	 working	 platform	 (scaffolding	

and formwork) 
•	 Handling	of	the	discharge	hose	
•	 Exclusion	and	danger	zones	
•	 Communication	between	the	operator,	driv-

ers and placing team leader 

SAfETy OBSERVATiON TOuRS 
In order to keep in touch with the condi-
tions on site as well as the challenges facing 
the pump operators, managers and supervisors 
should conduct safety observation tours (SOT) 
and record observations of good practices and 
opportunities for improvement. This should 
include discussions with the responsible person 
for concrete placement on site and the pump 
operator as they are best placed to understand 
the potential risks involved. The observations 
should also include a basic assessment of the 
quality of scaffolding and support work to the 
formwork on the job site. lack of cross-bracing, 
over extended jack screws and eccentric support 
loads on scaffolding that could lead to instability 
and potential collapse of a concrete deck during 
placing and put the lives of the pump operator 
and crew at risk. The SOTs should form part of 
the pump managers OH&S kPIs.

RESOluTiON Of uNSAfE 
SiTE CONDiTiONS 
Where a risk assessment or site observation has 
assessed that it is unsafe to proceed with work, 
a manager or competent supervisor shall stop 
the pumping operation, assess the situation and 
resolve the problem by implementing safe inter-
im controls to reduce the risk to an acceptable 
level, or escalate the issue to their line manager 
for further instruction. n
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Safe concrete pumping
A safe concrete pumping business consists 

of a safe workplace, solid processes and 
competent people. While the previous sections 
dealt with organisation and culture as well as 
systems and processes, this section deals with 
equipment and facilities fundamental to a safe 
working environment. In terms of the evolution 
of safety maturity, equipment and facilities are 
actions usually implemented ahead of organisa-
tion, systems and process activities. This is likely 
as a result of safety of equipment and facilities 
being more tangible and visible. However, while 
this section is generally not as effective in terms 
of the hierarchy of controls, it represents the 
foundation for continuous improvement, com-
pliance and cultural change 

CONCRETE PuMPiNG EquiPMENT 
This section focuses on hazards relating to 
pumping equipment rather than the tasks relat-
ed to the pumping activity. Moving and rotating 
pumping machinery are some of the major haz-
ards that must be controlled in concrete pump-
ing. In addition to the hazards related to trucks 
on the road, a truck mounted concrete pump 

has outriggers and a boom that unfolds in vari-
ous configurations and rotates about its mount-
ing point. The pump and pipes operate at high 
pressure to enable the concrete to be pumped 
through the pipeline. The pumping process and 
dynamic loads imposed on the boom and other 
components result in the potential for serious 
injury and even fatalities to operators and asso-
ciated work teams. 

The pump is usually in close proximity to 
ready-mix truck drivers, construction workers 
and members of the public. As a result, opera-
tors shall be certified to be competent in the 
control of their equipment, including the use 
of remote controls and in the associated safety 
controls required to ensure safety in the opera-
tion of pumping equipment. 

MOBilE PuMP 
Most concrete pumps are mounted on a standard 
truck chassis and the weight imposed by the 
pump is usually close to the maximum carrying 
capacity of the vehicle. The choice of vehicle 
shall comply with the gross vehicle Mass (gvM 
or in some states, the gross vehicle Weight 
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rating gvWr) and maximum allowable axle 
loads stipulated by the applicable legislation. 
The specification of the truck including the 
mounted pump and boom shall comply with 
applicable road traffic and vehicle legislation. 
The legality of all vehicles shall be verified before 
first being put into service, especially where they 
have been imported or are pre-used. 

The declaration of conformity shall be a 
requirement of the conditions of purchase or 
where the vehicle is not new or belongs to a 
third party, shall be obtained from a competent 
service provider before the vehicle is put into 
service. The associated risks could include brake 
failure, steering failure, suspension failure, tire 
failure, impact from protruding equipment, pipe 
and boom failure. 

Planned inspections and preventative main-
tenance are important for the safe operation 
of mobile pumps and should be carried out at 
the intervals and using the methods as recom-
mended by the manufacturer. An example of 
advanced inspection methods is crack detection 
using the die penetration or magnetic particle 
tests associated with the age of the pump 
and volume of concrete pumped or hours 
worked. The competent service provider should 
be the pump equipment supplier (or suppli-
ers approved agent or service provider) and 
should be a Holcim vendor. The boom inspec-
tion should include all structural aspects of the 
boom, including its mounting point, hinges and 
hydraulic ram connection points.

CONCRETE HOPPER 
The concrete receiving hopper has moving parts 
that agitate and guide the concrete into the two 
pump cylinders. Hopper grates (recommended 
max 70mm spacing and min 150mm above 
moving parts) act as a machine guard but also 
prevent large pieces of material from entering 
the concrete pump. The interlock must ensure 
that any opening of the grate for whatever rea-

son would result in the pump machinery stop-
ping and being isolated to prevent injury from 
contact with moving parts.

MOViNG PARTS AND OPENiNGS 
Piston action concrete pumps are fitted with 
various configurations of valve systems such 
as the Putzmeister S-valve. These valves have a 
guillotine like action when alternating between 
piston chambers. While pumping concrete, 
these valves are not accessible. However, when 
the discharge elbow is hinged open for clean-
ing or maintenance, the valves are within reach 
and present an extreme hazard when activated, 
particularly the earlier gate valve systems. The 
insertion of any article or reaching into the pipe 
is prohibited. For cleaning of the pump after 
use, manufacturer’s recommendations need to 
be followed rigorously, including the retrieval of 
the sponge-ball. due to the routine nature of 
this activity, there should be a documented safe 
operating procedure for pump cleaning.

EMERGENCy SHuT-DOWN 
In the event that something goes wrong such 
as a concrete pipe or hydraulic pipe burst, it is 
important for the pump to be shut down fast. 
The emergency stop needs to be visible and 
reachable at all times.

TRAilER PuMP 
It is important to ensure that trailer pumps are 
road legal and are fitted with suitable tow bars, 
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an effective braking system and road legal trailer 
lights. Tow bars, air or electronically activated 
braking and or lighting systems need to be 
compatible and matched with the tow vehicle. 
A double safety chain is required between the 
trailer and tow vehicle and the chains should be 
cross over each other when connected.

TOW VEHiClE fOR A TRAilER PuMP 
Trailer pumps could weigh between 2000 kg 
and 11000 kg with high pressure pumps in the 
4000kg to 11000kg range. It is important to 
ensure that the tow vehicle used has sufficient 
towing capacity such as gvM, stability, power, 
traction and braking, suitable for the trailer it 
is towing, particularly for on road use. It is also 
important to ensure that the tow vehicle has a 
braking and lighting system that is compatible 
with the trailer pump, such as air or electri-
cally activated systems. The tow vehicle and 
pump combination shall be certified to be road 
legal with the appropriate tow speed limita-
tion which should be visible on the vehicle and 
trailer.

PiPEliNES 
various grades of steel and designs of pipes 
are manufactured for concrete pumping. For 

high pressure applications, particularly vertical 
pipelines, it is important to ensure that the pipes 
are designed for the pressures involved. For 
maintenance purposes, the minimum thickness 
for pipes will depend on the type of pipe (single 
or double skin), grade of steel, pipe diameter 
and maximum pumping pressure of the pump. 
The wear rate of the pipe is also higher near the 
ends of pipes, the bottom segment of a horizon-
tal pipe as well as being far higher at the outside 
of pipe bends. due to these variables, it is not 
feasible to provide a standard minimum pipe 
wall thickness and these need to be determined 
in conjunction with the pipe supplier for the 
type of pipe and application.

SuPPlEMENTARy PPE 
Additional PPE shall be supplied to the pump 
crew based on local risk assessments and the 
need for further risk control measures. Examples 
include non-slip soles for safety boots for icy 
underfoot conditions. A further example would 
be safety harnesses and restraints where there 
is no edge protection on job sites and where 
access cannot be avoided by the operator or 
crew. While this measure may be the least effec-
tive on the hierarchy of controls, it nevertheless 
has the potential to save lives. n
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Alco-Safe
825 Park Street, Sunnyside
Pretoria
Tel: +27 (0)12 343 8114
Email: info@alcosafe.co.za
www.alcosafe.co.za

Concrete Manufacturers 
Association

CJC Precast
ventersdorp 2710, 
North West Province
Tel: +27 (0)18 011 1261
Email: quotes@cjcprecast.co.za
www.cjcprecast.co.za

Eirich Birkenmayer
56 Steel road, Spartan, 
kempton Park
Office \ Parts
Tel: +27 (0)11 970 3880
New Equipment
Mobile: +27 (0)82 417 6893
Technical Services
Mobile: +27 (0)79 949 8318
Stores
Tel: +27 (0)71 363 3669 
Email: sales@birkenmayer.co.za
www.birkenmayer.co.za

MAPEi
50 Smith road, roodekop
germiston
Tel: +27 (0)11 552 8476
Email: info@mapei.co.za
www.mapei.co.za

National Homebuilders 
Registration Council
National (Sandton Head Office)
(An agency of the department 
of Human Settlements)
27 leeuwkop road
Sunninghill, Sandton 
Tel: 0800 200 824 (South 
Africa only)  
Email: thenhbrc@nhbrc.org.za
www.nhbrc.org.za

Pan Mixers South Africa
50 graniet Street
Jet Park 
Boksburg
Tel: +27 (0)11 578 8600
Email: sales@panmixers.co.za
www.pmsa.com
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n Brick and block making machines
n Turnkey plants for high-grade concrete blocks, bricks and pavers
n	 Batching plants for dry and wet concrete elements
n	 Mixers for plaster, mortar, self-compacting concrete
n	 Service and maintenance facilities for new and existing plants
n	 Plant optimization
n	 Most plants incorporate German-engineered EIRICH intensive mixers
n	 Locally-designed mixers available for smaller plants

Brickmaking Equipment . Eirich Mixers . Pelletisers . Processing solutions

H Birkenmayer (Pty) Limited 
56 Steel Road, Spartan, Gauteng  
Phone: +27-11 9703880 . Fax: +27-11 3941681 
www.birkenmayer.co.za . sales@birkenmayer.co.za

P
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PPC
PPC ltd Building 
148 katherine Street 
(Cnr grayston drive)
Sandton
Johannesburg
PPC Head Office
Tel: +27 (0)11 386 9000
fax: +27 (0)11 386 9001
Email: contactus@ppc.co.za
www.ppc.africa 
PPC readymix & 
PreMixes Enquiries
Tel: 0800 236 368 
Email: contactus@ppc.co.za
www.prontormc.co.za

Putzmeister
1485 Citrus Street, roodepoort
Tel: +27 (0)11 794 3790
Email: bonita.willemse@
putzmeister.com
www.putzmeister.com/
web/sub-equatorial/home

ROClA
National
Tel: +27 (0)11 670 7669
Email: info@rocla.co.za 
www.rocla.co.za

Provincial
•	 c/o	Houtkapper	Street,	

& Main reef road,
  roodepoort,
 gauteng
 Tel: +27 (0)11 6707 669
•	 Range	Road,	Blackheath,
 Cape Town,
 Western Cape
 Tel: +27 (0)21 905 1270
•	 8-16	Metcalfe	Street,	

deal Party Estates,
 Port Elizabeth,
 Eastern Cape
 Tel: +27 (0)41 486 1462

•	 14	Gutenburg	Street,	
Industrial Sites,

 Newcastle,
 kwazulu Natal
 Tel: +27 (0)34 375 7848 

/ (0)34 375 7849
•	 Milton	Avenue	Ext	2,
 Orkney,
 North West
 Tel: +27 (0)18 484 6234
•	 9	Fosfaat	street,	

Industrial site,
 Polokwane,
 limpopo
 Tel: +27 (0)15 293 1857 

/ (0)15 293 1858
•	 Rensburger	Street,	La	

Frenze Township,
 Windhoek,
 Namibia
 Tel: +264 61 263 

128 / 61 263 129
•	 Produce	Street,	

Industrial Area,
 virginia,
 Free State
 Tel: +27 (0)87 354 8688
•	 Nkhawazi	South,	

Port dunford,
 kwazulu Natal
 Tel: +27 (0)78 803 1758
•	 2	Nahoona	Cresent,	

Beacon Bay,
 East london,
 Eastern Cape
 Tel: +27 (0)43 748 1162

Schwing Stetter
33 Industry road
Clayville X4
Olifantsfontein
Tel: +27 (0)11 316 4161
durban
36 Prospecton road
Prospecton
Tel: +27 ())31 902 6443

East london
2 Penkop Street
Woodbrook
Tel: + 27 (0)43 736 3235

Technicrete
National
Tel: +27 (0)11 670 7600
Email: info@technicrete.co.za
www.technicrete.co.za

Provincial
•	 Corner	Main	Reef	Road	

& Houtkapper Street,
 roodepoort
 gauteng
 Tel: +27 (0)11 674 6900
 Email: info@technicrete.co.za
•	 F.S.G	No.2	Shaft,	Lindsay	

road, rheeder Park, 
 Welkom,
 Free State
 Tel: +27 (0)57 391 4200
 Email: info@technicrete.co.za
•	 P.C.	Pelser	Road,
 Stilfontein,
 North West
 Tel: +27 (0)18 484 6234
 Email: info@technicrete.co.za
•	 81	Einstein	Road,	Ferrobank,
 Witbank, Mpumalanga
 Tel: +27 (0)13 696 1153
 Email: info@technicrete.co.za
•	 35	Emerald	Street,	Futura,
 Polokwane, limpopo
 Tel: +27 (0)15 298 2631 

| +27 (0)15 298 2082
 Email: info@technicrete.co.za
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enews letter today

Get the latest industry news!

www.concretetrends.co.za
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➠  Robust design for extra long lifetime

➠  Availability of more maintenance and working space

➠  Possibility to increase aggregate storage capacity  
if required

➠  Availability of Skid frame for mobile application

➠  Advanced calibration system for cement, water  
and fly-ash

➠  Remote Operation through tablet available

As a pioneer of research and development in concrete pumping 
technology PUTZMEISTER offers the latest and the most 
comprehensive range of concreting solutions. PUTZMEISTER has 
developed advanced technologies and high quality services of the 
highest standards. With a world-wide sales and service network 
PUTZMEISTER now also offers the ultimate Batching Plant.

Want to know more? Feel free to contact

Llewellyn Edwards                                                                                              
Llewellyn.Edwards@putzmeister.com                                                             
+27 72 271 5936                                                                                                 
Freestate, Eastern Western &  
Northern Cape, Gauteng

Rudy Mybugh
Rudy.Myburgh@putzmeister.com
+27 83 287 4841
Rest of Africa

Putzmeister SA (Pty) Ltd, 1485 Citrus Street, Honeydew, Tel: +27 11 794 3790

World Leading Concrete Solutions:
Boom Pumps | Boom Placers | Stationary Pumps | Mobile 
Pumps | Belt Conveyors | Batching Plants | Plastering and 
Underground | Truck Mixers | Tunnelling

Ninnette Pozzan
Ninnette.Pozzan@putzmeister.com
+27 82 048 6571
North West, Mpumalanga, Limpopo, 
Kwa-Zulu Natal, Gauteng


