
Maschinenfabrik GmbH & Co. KG

PAUL-Info B 106.05/1en

P R E S T R E S S E D

C O N C R E T E

T E C H N O L O G Y

Pushing 
Machines for 
Post-Tensioning 
Applications

Hydraulic pushing machine with 
strand unwinding from the coil
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Tried and tested over decades

PAUL strand pushing machines have proved 
themselves in building site applications 
all over the world for decades. The push-
ing machines are supplied with electrical 
or hydraulic drives. The drive head con-
sists of a basic compact aluminium body 
with either four or six pairs of driven roll-
ers. For electrical operation the machine is 
mostly used with four pairs of rollers for a 
maximum pushing length of approx. 100 m. 

to the programmed length. The electrically 
driven machine is usually operated by an    
electrical remote control. 
As an option, however, a simple length 
counter can be supplied for the electrically 
driven machine.

In order to dismantle the drive rollers it is 
only necessary to remove the cover of the 
pushing machine (1). For retightening pur-
poses or for converting to a different strand 
diameter, the drive rollers are slipped over 
the mounting device (3) and then they can 
be tightened or dismantled with a hook 
wrench.

Because of this the machine is ideal for the 
manufacture of single-span beams, floors, 
tanks etc. The hydraulically driven pushing 
machine with six pairs of rollers is suitable 
for the insertion of strands of maximum 
lengths of 200 to 300 m and is therefore 
ideal for bridge building.

The hydraulically driven pushing machine 
is generally supplied with a length counter 
and a large, spring-supported measuring 
wheel (2). In combination with a PAUL NCS-
control, insertion is carried out accurately 

Purpose

D I F F E R I N G  R E Q U I R E M E N T S

Hydraulic pushing 
machine on pump 
unit: Insertion into 
post-tensioning 
ducts using a flexible 
strand guide.Force measuring and mounting device
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The machine has 8 or 12 driven rollers which 
are seated on axles and can be exchanged 
quickly for example when changing the 
diameter of the prestressing steel. Housing 
and cover are made from lightweight alu-

minium. When pushing PE-coated strands 
the drive rollers can be fitted with plastic or 
rubber rings and when bright steel strands 
are inserted then steel rings are used.

Drive rollers

I N  D E T A I L

The base body of the pushing machine is made of lightweight cast aluminium.

Type 1 Type 2 Type 3
Drive rollers with ... Plastic ring Rubber ring Steel ring

Use: Mainly for 
coated strands

Mainly for 
coated strands

For bright steel strands
(ear protectors necessary)

Characteristics: Protects the strands 
and is silent

Protects the strands 
and is silent

Wear-resistant, 
high service life

Capacity: Max. 1000 m/h 
(top capacity 2 m/s)

Medium capacity High capacity

Max. pushing force: Approx. 3 kN
(with 6 pairs of rollers)

Approx. 3 kN
(with 6 pairs of rollers)

Approx. 5 kN
(with 6 pairs of rollers)
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Cable-free version

The maximum ease of operation is offered 
by a radio-operated remote control which 
is in Europe free of registration and taxes 
and works within a frequency range of 
433-434 MHz.

The transmitter, which is the size of a mobile 
phone, weight 270 g, ensures the greatest 
mobility and can also withstand the rough 
usage on the building site.

In addition the high-performance transmit-
ting and receiving equipment provides opti-
mum and constant radio communication 
even over greater distances.
The range of the radio unit with at least 
80 m, is so great that the operator can be 
positioned at a great distance from the 
machine so that he can monitor the push-
ing operation (see brochure B 106.18/1).

High pushing force and good mobility

Pushing machines with electrical drive are 
installed in a supporting frame. Drives with 
one or two speeds are available. The con-
trols are installed in separate switchboxes. 
A range of control 
units is available 
for drives with 
either one or two 
speeds as well as 
for length count-
i n g  o p e ra t i o n . 
For insertion into 
tanks, drives are 
frequently select-
ed with one or 
two speeds for a 
maximum push-
ing speed of 0.25 to 1 m/s. For inserting into 
cable ducts up to about 70 m long, machines 
are used with a drive power of 3 kW operat-
ing at about 2.4 m/s. For cable duct lengths 
up to about 100 m, 4.5 kW machines are 
used with a speed of 3.4 m/s (see price list 
for sample quotations).

Electrical version with 4 pairs of rollers,
radio control, 300 kN hydraulic cutter,
NG15 mini pump unit

Radio control transmitter

Electrical version 

D I F F E R E N T  V E R S I O N S
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Flexible use

In this example the pushing machine can be mounted on the hydraulic unit. The strand is  
guided to the tendon through a flexible PE tube.

Optional the pushing machine is positioned directly against the tendon. The hydraulic unit 
and pushing machine are connected by hydraulic hoses.

Simple and flexible operation

The pushing machine is driven by a hydrau-
lic motor which is flange-mounted on 
the side of the drive head. For generat-
ing the pressure a mobile hydraulic unit is 
used which is fitted with a low-noise vari-
able displacement pump. The variable dis-
placement pump has a delivery capacity of 
80 l/min.
The large-volume, car-sized pneumatic 
tyres make transport easy over the uneven 
ground on building sites. The parking brake 
ensures safe and stable stopping even on 
sloping ground.
The strand is led to the tendon through 
flexible hoses or tubes from the pushing 
machine which is mounted on the cover of 
the hydraulic unit. The operator can fill the 
tendon by using the remote control without 
any additional help. 
Thanks to its weight-saving design, the 
pushing machine can be mounted directly 
on the tendon in certain applications, for 
which it is then necessary to install hoses 
from the hydraulic unit to the pushing 
machine (e.g. when inserting strands into 
stay cables if there is little space available). 

In both cases – positioning of the pushing 
machine on the hydraulic unit or on the ten-
don – the operator can stand at a position 
from where the inserting process is easy to 

Connected to the hydraulic unit by hydraulic hoses the push-
ing machine works directly at the prestressing tendon.

Flexible strand guide Support tube

Extension 
cable No. 5 NCS-4 

control

Extension cable No. 7

Extension hoses No. 12

NCS-4 
control

Extension 
cable No. 5

Support 

monitor or where the strands have to be cut 
to length or threaded in. The portable NCS 
controls always ensure the maximum free-
dom of movement.

D I F F E R E N T  V E R S I O N S

Hydraulic version
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The portable NCS-4 control

The NCS-5 control

Hydraulic version

D I F F E R E N T  V E R S I O N S

The control unit

The NCS-4 control that has proved success-
ful for many years is connected by a cable 
to the electrical equipment on the mobile 
hydraulic unit. The cable transmits the 
measuring signals from the length counter 
and the control signals to the variable dis-
placement pump. The NCS-4 control is very 
light and user-friendly – allowing pushing 
work to be carried out and monitored by 
just one person. The electrical equipment 
on the pump unit is additionally fitted with 
a manual control so that in special circum-
stances the work can be carried out even 
without the NCS-4 control.

Dimensions and weight of transmitter incl. 
antenna:   160 x 60 x 285 mm
    1 kg
Degree of protection: IP65

Existing pushing machines with NCS-4 con-
trol can easily be converted to radio control.  
The NCS-4 control is just removed from the 
connection cable and replaced by the radio 
receiver. The receiver is fastened to a brack-
et on the machine hood. That’s it! The radio 
control comes with a second set of batteries 
including charger so that always fresh bat-
teries are available. The transmitter can also 
be connected directly to the charger.

The newly developed NCS-5 control elimi-
nates the need for a cable connection. Both 
the measuring signals from the length 
counter and the control signals to the vari-
able displacement pump are transmitted by 
radio. The keypad and the method of opera-
tion are identical to that of the NCS-4 con-
trol.

In Europe the NCS-5 control is free of reg-
istration and taxes and works within a fre-
quency range of 433.15-434.75 MHz. The 
range of the radio unit is approx. 70-200 
meters (depending on environment). The 
software has been designed for site opera-
tion only. It includes a strand slippage 
monitoring function to stop the feed drive 
as soon as the length counter stops trans-
mitting measuring signals during operation. 
This avoids damage being done to sensitive 
PE-coated strands.

Both control types have a robust, water-tight 
housing with an integrated LCD display. Via 
the keypad the required pushing length and 
speed as well as the parameters for accel-
eration, deceleration, counting pulses etc. 
are transmitted to the control. The NCS-4 
control is primarily used for manufactur-
ing the tendons in the factory. It is available 
with software for different operating modes 
for the tendon production (input of lists of 
lengths/numbers of strands to be pushed).
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V1: Max. speed F1: Respective pushing force

Only for hydraulic version:

p1: Respective hydraulic pressure for V1
p2: Max. hydraulic system pressure
V2: Respective speed for p2
F2: Respective pushing force for p2

X1: Pushing machine (drive head) with drive rollers and hydraulic drive
X2: Pushing machine (drive head) with 8 drive rollers, drive and supporting frame

*  At max. speed V1, neither p1 nor F1 must be exceeded and at max. pressure neither p2 nor V2 must be exceeded (motor overload)
 Pushing force F ~ P x c / V c ~ 0.7 (hydraulic version)
  c ~ 0.8 (electrical version)

** Depending on cable duct gradient, duct stiffness and total angle of friction

Hydraulic pulling/pushing 
machine for inserting the 
cut-to-length strands with 
the help of the drawing wire 
and deflection unit.

Motor
P (kW) n (rpm) V1 (m/s) p1 (bar) F1 (N)* p2 (bar) V2 (m/s) F2 (N)*

Max. appr. pushing 
length (m)** Weight (kg) X2

1.5 65 0.25 4800

70

110

3.0 254 1.0 2400 113

1.4/1.8 65/133 0.25/0.5 4500/2900 96

0.5/3.0 101/633 0.4/2.4 1000/1000 110

0.55/4.5 142/854 0.6/3.4 700/1000
100

176

1.0/4.0 57/228 0.25/1.0 3200/3200 166

Motor
P (kW) n (rpm) V1 (m/s) p1 (bar) F1 (N)* p2 (bar) V2 (m/s) F2 (N)*

Max. appr. pushing 
length (m)** Weight (kg) X1

11 1500 4.5 130 1700 250 2.5 3100 150 56 kg
(8 drive rollers)15 3000 9 90 1200 250 3.4 3100 150

22 3000 9 130 1700 250 5.0 3100 250 68 kg
(12 drive rollers)30 3000 9 180 2300 250 6.8 3100 300

Hydraulic version

T E C H N I C A L  D A T A

Electrical version

The insertion of stay cables

The hydraulically driven pushing machine 
with mechanical parking brake is used for 
inserting strands into stay cable ducts. The 
pulling/pushing unit is thereby usually 
mounted in the pylon and a pulling wire is 
moved backwards and forwards in the stay 
cable duct (for more details, see brochure 
‘Stressing of Stay cables’ B 149.03/2). 
There is an additional hydraulic hose 
required leading to the parking brake.



Maschinenfabrik GmbH & Co. KG

Max-Paul-Straße 1 88525 Dürmentingen / Germany

Phone: +49 (0) 73 71 / 500-0 Fax: +49 (0) 73 71 / 500-111

Mail: stressing@paul.eu Web: www.paul.eu

16
01

Er
ro

r 
an

d
 m

od
if

ic
at

io
n

 r
es

er
ve

d
.

Max. pushing force (sliding force) ***

***  depending upon   
 strand purity level

Pump delivery capacity   28 cm³/rev.

Displacement volume
of hydr. motor                     35 cm³/rev.

Characteristic value         approx. 0.54 Nm/bar

Total weight                         approx. 760 kg (with 22 kW)
with hydraulic oil              approx. 830 kg (with 30 kW)

Dimensions
L x W x H (in mm) = 2070 x 820 x 1500

T E C H N I C A L  D A T A

8 drive rollers, mostly 
used for electrical ver-
sion

12 drive rollers, mostly 
used for hydraulic ver-
sion

Hydraulic version
Length counter Pushing machine 

(drive head)

Hydraulic 
unit

Supporting 
frame

Pushing machine 
(drive head)

Dimensions for drives up to 3.0 kW
Dimensions in brackets for 4.5 kW drive

Width with drive, 
approx. 850

Width with drive, 
approx. 460

Pushing machine (drive head)

Electrical version

Drive

Plastic (N) Steel (N)

8 drive rollers 2000 3300

12 drive rollers 3000 5000


