
INSTRUCTION FOR JACK SELECTION

For a quick selection of the jack use the graphs in this catalogue. They have been calculated with a safety factor
gE = 2,8 (see EN81-2: 2=Buckling safety factor, 1,4=over pressure factor). For different values of gE, please consult
GMV or specify them on the order. 

The total forces (T) on ram top are drawn on horizontal axis; the buckling lengths (in this case Lo = Lp) are drawn
on vertical axis. Trace two perpendicular lines from the total force and from the buckling length. If the intersection
of the two lines is below the graph of the selected jack it is verified against buckling. If the intersection is close to
the graph we suggest carrying out the analytical calculation to verify the jack.

For each type of jack different graphs have been designed according to the number of external guides:

� G0 = no external guide

� G1 = with one external guide on 2nd stage top

� G2 = with two external guides (3 stages jack only) on 2nd and 3rd stage top

As the graphs give just the buckling strength, can be required the complete overpressure calculation to GMV.

TWO STAGES JACKS:

Top overtravel of car shall be longer than or equal to the bottom overtravel of  jack (Esc � Eip). When installing
the jack the following minimum values shall be respected:

Eip = Bottom overtravel of jack ≥ 10 cm

Esc = Top overtravel of car ≥ 15 cm

If the actual car travel is bigger than the projected one (maximum +5cm), the difference shall be divided in 1/2
on the top overtravel of car and in 1/2 on the bottom overtravel of jack. 

THREE STAGES JACKS:

 Top overtravel of car shall be longer than or equal to twice the bottom overtravel of jack (Esc � 2Eip). When
installing the jack the following minimum values shall be respected:

Eip = Bottom overtravel of jack ≥ 10 cm

Esc = Top overtravel of car ≥ 25 cm

If the actual car travel is bigger than the projected one (maximum +5cm), the difference shall be divided in 2/3
on the top overtravel of car and in 1/3 on the bottom overtravel of jack.

NOTE FOR INSTALLATION :

� The pit buffers have to be removable to permit the re-synchronization of the jack.

� To avoid dangerous overpressure, the jack shall be pressurized only after the car and sling assembly is
completed.

� When the car buffer are fully compressed the jack must have a remaining overtravel longer than 3cm 
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VERIFYING CALCULATION FOR JACK

When using graphs it happen that the intersection point is placed close to the graph of the selected jack. In this
case the analytical calculation shall be requested to GMV.  

CALCULATION OF FULL LOAD STATIC PRESSURE (20 ≤ pstat ≤ 40):

The full load static pressure is the one at the oil inlet. For two stages jacks it is possible, in special cases, to reach
pressure up to 45 bars. Semplified formulas for static pressures calculation are following:

 pstat = 
0,981 ⋅ 

(Q + P3)
Nr

 + A + 
Lp

100
 ⋅ B

C
 [bar] 

CALCULATION OF EMPTY CAR STATIC PRESSURE:

To achieve the rated down speed it is necessary to ensure a no load (empty car) static pressure bigger than the
following values:

TWO STAGES JACKS:

� for power unit with valve block type 3010: pv ≥ 15 bar

� for power unit with valve block type 5000: pv ≥ 8 bar

THREE STAGES JACKS:

� for power unit with valve block type 3010: pv ≥ 16 bar

� for power unit with valve block type 5000: pv ≥ 9 bar

pv = 
0,981 ⋅ P3

Nr
 + A + 

Lp
100

 ⋅ B

C
 [bar]

 

T42
C2

T50
C2

T63
C2

T70
C2

T85
C2

T100
C2

T42
C3

T50
C3

T63
C3

T70
C3

T85
C3

T100
C3

A [daN] 6 7 13 15 22 28 11 16 23 33 51 67

B [daN/m] 10 11 17 13 23 24 7,5 10 15 15 23 27

C [cm2] 21 28 43 57 85 113 34,6 44 67 90 133 177
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CALCULATION OF OTHER DATA OF JACK

CALCULATION OF OIL VOLUMES:

The following formulas are used to calculate the oil volumes to enable the complete extension of the ram and
to fill up the cylinder.

Circulating oil:

The useful capacity of the tank is calculated according the oil needed for the complete extension of the ram. A
margin of 10% more is suggested. 

Qtc = Qc ⋅ Lp
100

 [dm3]

Oil for filling:

Telescopic jacks are supplied already filled up with oil. Consider just the oil for filling up the pipe line.

CALCULATION OF WEIGHTS:

Total weight of jack:

Section 3 of this catalogue reports the weight of the jack with stroke Lp=0 (Qp0) and the additional weight for
each metre of stroke. Total weight of jack (included the oil for filling) is:

Qtp = Qpo + (Qp1 + Qr ⋅ γ) ⋅ 
Lp

100
 [kg]

Total weight of cylinder (fully extended ram):

This calculation requires the weight of each stage. They are reported in the verifying clculation supplied by GMV
(they include the oil weight) 

Qtcyl = Qtp − (Pr1 + Pr2 + Pr3) + Qc ⋅ γ ⋅ Lp
100

  [kg]

OIL INLET POSITION:

For this type of jack the oil inlet is always at the bottom (close to the cylinder base). Borehole cylinders are
supplied with a reeving pipe to place the oil inlet above the support plate.
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EXAMPLE

Selection of a direct jack acting at side for a lift having the following characteristics:

Q = rated load = 860 kg

P3 = mass of the car, sling and travelling cables = 1150 kg

Nr = number of jack = 1

T = total force on ram top = 0,981 ⋅ (
Q + P3)

Nr
 = 1972 daN

Lc = car travel = 13 m = 1300 cm

Esc = top overtravel of car = 30 cm

Eip = bottom overtravel of jack = 15 cm

Lp = total ram stroke = 1345 cm

For a total force on ram top of 1972 daN and a ram stroke of 1345 cm, a jack type T63 C3L - G2 (two external
guides) is needed:

pstat = 
0,981 ⋅ (860 + 1150) + 23 + 

1345
100

 ⋅ 15

67
 = 32,8 bar

pv = 
0,981 ⋅ 1150 + 23 + 

1345
100

 ⋅ 15

67
 = 20,2 bar

Calculation of circulating oli:

From the table in section 3 read the circulating oil for each metre of stroke:

Qtc = 6,7 ⋅ 1345
100

 = 90,12 dm3

The useful capacity of the tank shall not be less than 90,12 x 1,1 = 99 dm3.

Calculation of total weight of jack:

Qtp = 88 + (33 + 4,3 ⋅ 0,88) ⋅ 
1345
100

 = 582,75 => 583 kg
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