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YANBU LIFT
AND
TRANSPORTATION OF THE LIFT CRANE
This presentation is for a lift that took place in Yanbu, Saudi Arabia by Van Seumeren for the Fluor Corporation
in October, 1998. A PT50 Platform Twin Ringer was used. People in the rigging industry call this lift crane a
platform twin ringer crane. It does not have a twin ring but it does have a twin boom in an A-frame shape. The
twin boom does three important things, 1) there are two booms now lifting the load providing more strength, 2)
it provides greater side stability, 3) the A-frame shape allows the boom foot carriers to be moved off center of
the ring and moved around to the sides, thus distributing the load to the ring in a more effective way and
allowing a much lower ground bearing pressure (GBP) under the pads/mats.
The photo below was downloaded from the Mammoet.com website and shows a twin ringer in the same
configuration on a lift similar to the one in this presentation. Remember that Van Seumeren bought out
Mammoet but chose to use the Mammoet name for the new company because it is a more recognized brand
name. The photo is presented here just to show an overall view of the ringer crane. I’m hoping this will give the
reader a mental picture of the different crane components as the presentation unfolds.

The drawing below shows the general outline of the crane in an elevation view. The top of the ring in the plan
view shows how the boom foot carriers are located around the side of the ring, not directly under the centerline
of the twin booms. As stated above, this distributes the load from the twin booms down around a greater length
of the ring, hence a lower GBP under the pad/mats.

The sheet below shows the capacity chart used for the lift in this presentation.

The photo below shows the vertical vessel being upended utilizing the PT50 Ringer lift crane and an upending
device mounted on self-propelled modular trailer’s (SPMT’s) for tailing. Some companies call the trailers selfpropelled platform trailer’s (SPPT’s). The 1,356 tons (1,232.9 Te) is just the weight of the vessel.

The Crane and vessel data for this lift is shown below:

The rigging hookup is shown in the drawing below.

NOTE:
1.
The 129,000 mm elevation show at the top in hand written numbers is measured from grade with the
vertical vessel positioned 1,000 mm above the upending device. These figures were used to verify that
there was enough head room at the set position.
2.
The load block has twin hooks and the main lifting grommet goes over both prongs on each side. The ϕ
of the two prongs on the hooks is estimated at 35”.
3.
The main lift grommets are 246 mm ϕ (9.68”) x 1,000 Te SWL in a straight pull.
4.
Support slings were used to keep the spreader bars at the required level.

The drawing below shows the base of the crane and the bottom of the vertical vessel 1,000 mm above the
upending device.

The allowable GBP for the area was approximately 20,000 psf. The actual GBP was 29.2 Te/m² which is ≈
6,000 psf. Therefore, the safety factor for the GBP was 3.33:1
=== GOOD

Any differential settlement of the pads was taken care of by the jacks being automatically adjusted in height to
keep the ring level.

The drawing below shows the side view of the two 30” ϕ x 0.75” wall thickness x 1,000 Te capacity pipe
spreader bars that were used for the lift. The two spreader bars were used side by side with wooden slide plates
on the inside of each spreader bar to allow them to align themselves with each other.

SIDE VIEW
Details of the ends of the two spreader bars is shown below.

In order to check the combined stress in the two spreader bars, the eccentricity E had to be calculated. The
calculation sheet below shows how “E” was calculated and found to be -2.47”. The E will then be used in the
computer program in calculating the combined stress of the spreader bars. Note that R is measured as the
radius of the curved end plate + ½ ϕ grommet. I used the word “sling” below instead of Grommet because it is
easy to write and also I was treating one part of the grommet as a sling. Ordinarlly, a 15” radius for the curved
end plate would be used for a 30” ϕ pipe, but VS used a different curved end plate that had a radius of 355 mm
(13.98”) and a ϕ of 27.95”.

The load carried by one spreader bar was 0.5*(weight of the vessel + rigging) = 0.5*(1,232.9 Te + 46.3 Te) =
639.6 Te

Note in the printout sheet below that the eccentricity E of -2.47” was used and that the Combined Stress Check
for the load on one spreader bar was 0.36 which means that only about a third of the strength of the bar was
being used. This program for designing spreader bars with variable “E” is attached for your information.

The total load to be lifted by one spreader bar is 639.6 Te = 1,407.12 kips

The combined stress check = 0.36 > 1.0

=== GOOD

The tension in the support slings includes a 1.5 impact factor.
39.4 kips < 226 kips ( 103 Te)

=== GOOD

From the above printout, notice that the tension in the inclined portion of one part of the grommet is 728.69
kips. The actual SWL of each grommet is found by using the following procedure:
The diameter of the grommet is
= 246 mm
=
9.68”
The diameter of the two hooks was estimated at
=
35”
The diameter of the curved plate at the end of the bar
=
27.95”
The diameter of the sheaves in the link plate assy.
= 900 mm =
35.43”
The diameter of the trunnions is
= 1650 mm =
64.96”
From the MacWhyte graph for slings bent around pins, and using the smallest diameter of 27.95”
R = pin diameter/sling diameter = 27.95”/9.68” = 2.89 &
E = 100-50/√R

=

70.6 %

Therefore, the actual SWL of each grommet = 0.706*1,000 Te = 706 Te ≈ 1,553 kips
1,553 kips > 2 parts of the grommet* 728.69 kips
≈ 1,457 kips

=== GOOD

The photo below shows the vertical vessel being tailed up by the upending device. The vessel is at about a 70°
lift angle. The tail load is being transferred from the lower pivot point to the upper pivot point.

The photo below shows the vessel in the vertical

The photo below shows an overall view of the vessel in the vertical position

The photo below shows day light between the two spreader bars

The photo below shows the vessel above the upending device. Notice the two red clamps/shear lugs that were
used to keep the basering positioned correctly on the upending device. There were also two clamps on the
opposite side. See the end view drawing of the upending device below. The basering was also clamped to the
upending device by bolts that ran through the anchor bolts holes.
As a side note, Mammoet calls the round pipe stanchions supporting the upending device “elephant stands”

The drawing on the left below shows the upending device attached to the vessel when it was in the horizontal
initial pick position (IPP), & the one on the right shows the vessel at about 70°. At 70°, the tail load was
transferred from the pivot or turning position at the bottom of the basering to 1’ above the centerline of the
vessel.

What is neat about the upending device is that at the IPP, the part of the device mounted to the basering pivots
at the bottom of the base ring, thus carrying its share of the total load. At about 70 degrees, longer lugs
mounted above the center of the vessel engage and the pivot or turning point then become above the center line
of the vessel, thus preventing the SPMT’s from carrying the full load of the vessel when it is vertical. Good
engineering.
See the upending computer printouts below for more clarification.
As a side note, in the side views of the upending device and the trailers above, note that there are only three axle
lines extending out past the edges of the upending device. The trailer manufactures recommend that this be a
maximum of axles extending outside a saddle, a turntable, upending device, etc. This is because the bending
moment from more than three axles would overstress the platform frame of the trailers at the edge of the saddle,
etc. If more axle lines were needed for capacity, then a full width frame would have to be designed that would
rest on the platform of the trailers, and the saddles, turntable, etc, would rest on the frame. The frame would
have to be long enough so that only three axle lines extended past each end.

The printout below shows the tail load to the trailers when the pivot or turning point is at the bottom of the
basering. It shows that the tail load increases as the lift angle increase to a maximum of the total lift load at 90°.
The upper turning point is at 70°. Note the value of the tail load at 70° is 1,391.28 kips.
The total load used below is the weight of the vessel = 1,232.9 Te = 2,712.4 kips.

The printout below shows the tail load to the trailers when the pivot or turning point is at 1’ above the centerline
of the vessel. It shows that the tail load decreases to zero as the lift angle increase to 90°. The upper turning
point is at 70°. Note the value of the tail load at 70° is 1,239.71 kips < 1,391.28 kips.
So in summary, at the start of the lift, the tail load increases up to 1,391.28 kips for a lift angle of 70°. At that
angle, the turning point is transferred to 1’ above the centerline of the vessel and the tail load drops back to
1,239.71 kips. As the lift continues, the tail load drops off in a predictable manner until it is at zero kips at a
90° lift angle. Note that the tail load drops from 1,043.18 kips at 89° to zero at 90°. The upending for the last
degree must be done rather slowly.

In the upending program on my website, I have changed the word “radial” to read transverse and the word
“transverse” to read longitudinal. This change is reflected in the sketch below. I feel that the word change
describes the forces involved better than the ones in this 1998 revision. But, the output is the same.
Note that the “offset length” can be either positive or negative. Positive when the tailing or turning point is
above the centerline of the vessel or negative when it is below the centerline of the vessel.

The cut sheet below shows the dimensions, weights and allowable axle loadings for the trailers used by VS for
this lift. This information will be used later in some calculations.

An end view of the upending device and the trailer data are show below.

LTP means the “Lower Turning Point
UTP means the “Upper Turning Point

END VIEW

TRAILER DATA

In the End View drawing above, it shows an angle of 10.02°. As a rule of thumb if the angle is 8° or more, then
the trailer and load are stable against side tipping.
The 10.02 ° angle was calculated by:
1.

2.

3.

Calculating the distance from the CG to the edge of the horizontal stability triangle as 1051 mm. See
figure 2 below where VS calculated it as a perpendicular distance, which is conservative. I always
calculate the transverse/side distance because I reason that if the CG moves, it will be to the side and not
on a diagonal. See the End View drawing above to see how it is used as the base for the triangle that
will be used for figuring the stability angle.
The other leg of the triangle is shown as the height from ground to the centerline of the vessel. This is
also conservative as the vertical distance is normally measured from the ground up to the combined CG
of the load, the upending device and the trailers.
With the two legs of the right triangle identified, the resulting stability angle = 10.02°.

I always like to work with a 5:1 safety factor whenever possible, and this includes working with the tipping
angle as well. To look at it this way, use the tipping angle and the total width of 11,130 mm for the four trailers
to see how much they will be out of level on a 10.02° cross slope. The out of level = 1,936 mm. Dividing this
by 5 = 387 mm = 15.25”. Keeping the platform of the trailers level with in 387 mm is easy to do, so this is a
very stable arrangement against side tipping.
Note in the drawing below that the trailers are plumbed in a three point hydraulic suspension mode. This means
that there are 24 axle lines supporting point 1 at the top in field 1, there are 12 axle lines supporting point 2 at
the bottom right and the same for point 3 at the bottom left. In the drawing, the power packs are attached to the
bottom end. The hydraulic CG of each point forms the corners of the horizontal stability triangle. The lift starts
out with the CG of the tail load in the top of the stability triangle in the FIELD 1 area. At 70°, the CG of the tail
load transfers to the bottom or base of the stability triangle where there is much more stability of the trailers
against tipping. The greater the transverse distance from the CG to a side of the stability triangle, the more
stable the load/trailers. The same is true for the CG in the longitudinal direction, the direction of trailer travel.

The trailer configuration for upending the vessel is shown below.

FIGURE 1

FIGURE 2

Normally, the CG of a load is placed directly over the centerline of the trailers, both in the transverse and
longitudinal directions. This makes it very easy to calculate the loading to each of the three points of the
stability triangle and to the axles, ie, just like calculating the lift load and tail load for a vessel in the IPP.
However in this case, the lower turning point is located above the trailer centerline and the upper turning point
is located below the trailer centerline. This makes calculating the loading to the three points more complex.
To verify the axle line loadings shown in the TRAILER DATA table for the lower turning point, the flexure
formula can be used. It is shown on the next page. Review it before going through the calculations below as
the same steps must be used. See the TRAILER DATA table for the loads and see Figure 2 above for the
dimensions used in the calculations. The dimensions used will be in meters.
The total load to the lower turning point for fields 1, 2, & 3 is 435 + 2*135.5 + 3*45.3 = 841.90 Te
Ix = 5.6² + 2*2.8² = 47.04 m²
Mx = 841.90 * 2.38 = 2003.72 Te – m
Pa = 841.90/3 + 2003.72 * 5.6/47.04 – 0

=

519.17 Te

Pb = 841.90/3 – 2003.72 * 2.8/47.04 + 0 =

161.36 Te

Pc = 841.90/3 – 2003.72 * 2.8/47.04 – 0 =

161.36 Te
841.90 Te

Axle Line Loads At Point:
A = 519.17 Te/24 axle lines + 104 Te wt. of the trailer/24 lines =

25.96 Te

<

34 Te Allowable

B = 161.36/12 + 64/12 =

18.78 Te

<

34 Te

C=

18.78 Te

<

34 Te

COMMENTS:
1.
The load on the trailer shown in the TRAILER DATA for FIELD 2 & 3 of 135.5 Te is for each field.
2.
The axle loadings in field 1 as calculated above are not quite the same as those listed in the table. But,
due to the fact that some dimensions used might have been a little different when calculating the table
and in the calculations above, it is reasonable and close enough for bridge work. And it is well below
the allowable. The same comment for fields 2 & 3.
3.
Notice that Iy & My are zero in the calculations as the CG was on the longitudinal centerline.
4.
It is left to the reader to verify the values in the TRAILER DATA table for the upper turning point.

As a side note, the GBP is calculated by dividing the load by the shadow area of the trailer. Most European
heavy lift companies use a shadow area that includes the GBP going down at a 45° angle to a depth of 0.5 m
below the top of the lift pad. This angle starts at the edge of the trailer. In effect, this adds 0.5 m of shadow
area to each side and to each end of the trailer.
This photo shows the vessel set on the foundation.

Another photo of the vessel set on the foundation. Sorry about the photo being out of level. The photographer
who took this series of photos didn’t take the time or didn’t have a sense of making sure things were plumb.

This photo shows the ringer crane ready to be jacked up so the SPMT’s can be placed under it for moving to the
next heavy lift pad. There really isn’t any comparison for moving this crane by tearing it down vs. using the
SPMT’s.
1.
2.
3.
4.

The SPMT’s are already on site, therefore there would be no extra move in expense
The cost of dis-assembling/assembling the crane would be in the neighborhood of $500,000
The area would be tied up at the old lift site and the new lift site for at least two to three weeks each,
which is costly for the units and causes a lot of non-production/interference time for their crews
And the list goes on

The ringer crane on the move & fully rigged up.

Still moving.

A closer look at the ringer and the trailers.

A close up look that shows 6 lines of SPMT’s carrying the front of the crane, ie, the boom fully rigged and half
of the ring.
Also note the location of the two boom foot carriers and how much length they cover on the ring. Again,
spreading out the load to the ring from the twin booms.
I couldn’t find any drawings or data on the configuration of the trailers transporting the ringer crane.

This photo shows two lines of SPMT’s carrying the back part of the ring and the remaining
counterweight. Note that only enough counterweight was left on the ring to balance the boom, hook, etc.

COMMENTS:
ON THE LIFT:
1.
2.
3.
4.

The assembly of the ringer crane started on the 3rd of October 1998
The assembly of the ringer crane was completed on the 17th of October
The long radius load test was made on the 18th of October
2C-1504B was set on the 25th of October. Other lifts were made before 2C-1504B
Lift started at 6:30 am
Vessel upended at 9:30 am
Lift completed at 11:30 am

ON TRANSPORTING THE RINGER CRANE WITH THE SPMT’s:
1.
2.

Started tearing down the ringer crane on the 31st of October
Moved the ringer crane in the early morning on the 2nd of November

ON SETTING UP THE RINGER CRANE:
1.
2.

Started setting up the ringer in the afternoon of the 2nd of November
Ready to lift in the afternoon on the 4th of November

END OF PRESENTATION:

