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e 2 x55t upper pad eyes y
e 2x35t lower pad eyes
e SHS 200*200 built-up beam section
e 15 mm Flanges thickness, 12 mm webs thickness . .
e 2652 mm upper span (Distance between the centers of upper Designed By: Eng. Hasan Omran
pad eyes)
e 2638 mm lower span (Distance between the centers of lower _’_;éﬂ——-
pad eyes)
Dimensions: L: 2902 x W: 200 x H: 500 [mm]
e Self-Weight: 370 Kg Checked By: Eng.
o
pZa

SOLIDWORKS Analyzed with SOLIDWORKS Simulation Simutation of Spreader Beam 1



Aberdeen Technical Services
65 MT Spreader Beam - Technical Report

Iraq -Basra -AlBarjisia Road

www.aberdeents-ig.com

1. Introduction:

This simulation study has been intended as a guidance for the relative standard requirements, related
calculations and mechanical simulations for the induced stresses during the proof load tests to check the fitness
of the tested spreader beam for purpose and its safety for use.

2. Relative Standard:

o BSEN 13155:2020 - Crane — Safety — Non-fixed load lifting attachments.
e DNVGL-ST-E271:2017 - Offshore containers.

3. Pad Eyes Design:
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e By referring to the relative standard (BS EN 13155:2020), Annex A (General verification methods), The test
shall be conducted by applying a static force F2 equivalent to 2 x working load limit in a manner which
replicates the conditions in which the attachment is intended to be used.

e Pad eyes have been designed to withstand 2 times the WLL as per the reference standard, and hereby the
pad eyes design calculations:

1. Upper Pad eyes study and calculations: "°t®

Each upper pad eye will subject to 37.53 t load after completely applying the Working Lod Limit (65 t), and the
shackle size matching this load is 55 t.

*Note: The sling included angle was considered to be 30 degrees maximum, and the provided upper slings shall only
Re used in association with the spreader bgg;wrp, R
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1.1.Calculation of tear-out stress (DNVGL-ST-E271:2017):

Pad eye material: SA 235 Jr (yield strength is Re= 235 N/mm?)

RSL= 375300 N (Resulting sling load)

H= 125 mm (The shortest distance from center of pinhole to the edge of pad eye)
DH= 75 mm (Pinhole diameter)

t (pad eye thickness in mm)

3XRSL
Re > ————
T 2XHXt—-Dyxt

t= 28 mm (the minimum thickness of pad eye plate)

1.2.Calculation of Contact stress (DNVGL-ST-E271:2017):

RSL

Re > 23.7 X
s Dy X t

t=51 mm (the minimum thickness of pad eye with cheek plates)

Results from above:

1. The actual Pad eye thickness is 50 mm which exceeds the minimum thickness as per the equation 1.1 above.

2. Pinhole diameter is: 75 mm (to achieve a tolerance no more than 6% of shackle pin diameter between the pad
eye pinhole and shackle pin)

3. Cheek plates thickness is: 15 mm (to achieve a thickness = 75% of shackle internal jaw width), and the total pad
eye thickness with cheek plates is 80 mm which exceeds the minimum thickness as per the equation 1.2 above.

2. Lower Pad eyes study and calculations:

Each lower pad eye will subject to 32.5 t load after completely applying the Working Lod Limit (65 t), and the
shackle size matching this load is 35 t.

2.1.Calculation of tear-out stress (DNVGL-ST-E271:2017):

Pad eye material: SA 235 Jr (yield strength is Re= 235 N/mm?)
RSL= 325000 N (Resulting sling load)

H= 100 mm (The shortest distance from center of pinhole to the edge of pad eye)

DH= 62 mm (Pinhole diameter)

s & o
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t (pad eye thickness in mm)

3XRSL
Re > ———
T 2XHXt—=Dyxt

t= 30 mm (the minimum thickness of pad eye plate)

2.2.Calculation of Contact stress (DNVGL-ST-E271:2017):

RSL

Re = 23.7 X
‘ Dy %t

t= 54 mm (the minimum thickness of pad eye with cheek plates)

Results from above:

The actual Pad eye thickness is 50 mm which exceeds the minimum thickness as per the equation 1.1 above.
Pinhole diameter is: 62 mm (to achieve a tolerance no more than 6% of shackle pin diameter between the pad

eye pinhole and shackle pin)
Cheek plates thickness is: 8 mm (to achieve a thickness > 75% of shackle internal jaw width), and the total pad
eye thickness with cheek plates is 66 mm which exceeds the minimum thickness as per the equation 1.2 above.

Beam Design:

The beam section shall be designed and fabricated to sustain compression and tensile stresses during
the lifting operations.

The beam section was designed as a built-up box (square hollow section 200 x 200 x 12 mm), which
consists of horizontal plates (flanges), and vertical plates (webs) joined together by welding.

The actual thickness of beam flanges was increased from 12 mm to 15 mm in order to increase the
strength in the vertical plan. The actual thickness of beam webs was kept as designed 12 mm

The beam was designed to sustain 130.0 t (2 times the WLL of the spreader beam)

The following calculation sheet was used to check that the induced stresses are not exceed the
maximum allowed for the construction material.

All the results were pass, and the beam is considered acceptable for fabrication.

2.
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ABERDEEN TECHNICAL SERVICES AND GENERAL TRANSPORTATION LTD.
Spreader Beams Design Calculation Sheet

Hook Load = 1300.0 kN

Mass/m M 696 kg/m
Depth h 200 mm
Height = 3.24 m Width b 200 mm

Web thickness ) 12 mm
Flange thickness t 12 mm
Root radius ¥ 18 mm
Depth between fillets d 164 mm
Second Moment of Area (x-x) k 5171 om®
Second Moment of Area (y-y) L 5171 cm*
Radius of gyration (x-x} 5 7684 om
Radius of gyration (y-y) fy 764 cm

Loads Elastic modulus (x-x) & 517 em’

Sling Load 702.3 kN Elastic modulus {y-y} Z 517 em’

Compression on beam 265.9 kN Area of section A 88.7 om’

Self weight of Beam (184,44 kg ) 0.682776 kN/m Slendemess ratio Lir, 35
Slendemess ratio Lir, 35

Euler failure: XX Failure loac 1453492 kN 1639 Nimm? {Theory inapplicable)

Rankine Gordor: XX Failure foac  1823.29 kN 206 N/mm’

Euler failure: ¥y Failure loac  14534.82 kN 1639 \Umm?  (Theory applicable) ATS-FAB-SB-DS-001

Rankine Gordon: ¥y Failure loac 182329 kN 208 Nimm*

5
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5. Proof Load Tests Simulation Study:

5.1. 65t Load Test - One Time of WLL:

Nael aes CF DI Shrasder BRars - s Bart MipHel PHLBEE-© - »- ¢ T

| @& Study name: 65 T(-Default-)
W Plottype: Static nodal stress Stress2
7 A
¥ @ Cob bt von Mises (Nfm”2)
i 8.367¢+07

? 7.530e+07
b 657 ( Defauit-)
» ﬁ% CT Drum Spreader Beam - One part Model
» @1 Connections 1
L€ @ Component Interactions "
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4 Force-2 (per item: 18,764 kgf)
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v & Mesh
¥ Mesh Quality Plot
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5.2. 81.25 t Proof Load Test - 1.25 Times the WLL:

Modelname: CT Drum Spreader Beam - One part Model vé:} }f‘* 5?3? ’Wi “j{ @ ’ @‘ v @' & ¥ f:-\' e
Study narme: 82 T(-Default-}
Plottype: Static nodal stress Stresst

M Mirror?
Mises (N/m*
; @ B ven Mises (N/m*2)
1.719e408
? PR LR S 1.547¢ +08
+ @1 Connections s
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A 1
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4 Fowe-1 (Peritem: 20373 kgf) 8599 +07
4 Force2 (Per item: 20,313 kgp) 6.080¢ +07
4 Force-3 (per Rere 23,455 kgf) S16tes0?
4 Force-d pPeritem: 23455 kgf)
» % Mesh 3.443e+07
b m;esh()uaﬁtyma 1.724¢ 407
Quality! (-Mesh-}
i ’ 53310404
2§ Result Oy
u pions 4
- m - Yield strength: 2.500¢+08
Z‘L
[ Displacement] (-Res disp-)
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5.3. 97.5 t Proof Load Test - 1.5 Times the WLL:

Model name: CT Drum Spreader Beam - One part Model ,;-:’3 j:’u Aﬁ 3 ﬂfg @ . @T - % it) &5 e E;‘ "
Study rame: 98 T(-Default-}
Plottype: Static nodal stress Stress3

¥
+ 3] Boss-Extrude3

¢+ (@ cut-Bande van Mises (N/mA2)

1478408

1.3302+08

B¢ 58 7 (-Defavtts . 1.182e408
' % €T Drum Spreader Beam - One part Model
M ‘i% Connections
* t& Component Interactions
{% Fixtures
v ix Extemnal Loads
4 Force-1 (Per item: 24,375 kgfy
3 Force-2 (Peritem: 24,375 kgfi)
_{_ Force-3 (Pex iterm: 28,146 kgfr)
4 Force-d (Peritem: 28 146 kot)
- @& Mesh
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& Cuality] (-Mesh-} ~ip Yield strength: 2,500 +08
Result Options i .,LJ
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5.4. 130 t Proof Load Test - 2 Times the WLL:

Model name: CT Drum Spreader Beam - One part Model ;ﬁ‘; éﬂ:‘ C—a‘-’ Ki fg i&: i @ e @& 0 [;3 "
(% Study name: 130 T-Default-)
Plottype: Static nodal stress Stressd
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» @ C1 Drum Spreader Beam - One part Model
by ?3 Cannections
» Q,} Component Interactions
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v 38 extemal Loads
4 Force-1 tPeritem: 32500 kof)
3 Force-2 Per item: 32,500 kgf)
4 Force-3 (Per item: 37,528 kg
4 Force-4 (Per item: 37,528 kgt

v & Meh
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5.5. 130 t Proof Load Test for Upper Pad Eyes:

Modelname: CT Drum Spreader Beam - One part Model éf::"‘ ,,:" ‘2 %«‘ ﬁ»?: E}v‘ a E;‘ i ‘;r x@yﬁ ¥ [:3 ¢
Study name: Upper Pad Eyes(-Default-)
Plottype: Static nodsl stress Stress?

[1] Planes R
m Planet von Mises (Nfm”»2)
P S s 2.378e+08
v 21416408
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Q\ Upper Pad Eyes {-Default-} 5
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v LB Fixtures 1190 +08
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+ @& Mesh
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7147407
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1.770e+05

5.6. 130 t Proof Load Test for Lower Pad Eyes:

Madel name: CT Drum Spreader Beam - One part Madsl
Study name: Lower Pad Eyes(-Default-)
Plottype: Static nodal stress Stress2
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6. Simulation Study Conclusion:

Spreader Beam has been designed in accordance with BS EN 13155:2020, which states the Following:

1. Verification of the mechanical strength. The manufacturer has a choice:

e This may be done by calculation alone in accordance with EN 13001-3-1.
e or it may be done by a static test

2. The relative standard EN 13001-3-1 has been stated that the (von Mises equivalent stresses) may be
used for the design instead of calculated stresses. (Paragraph 5.3 Execution of the proof)

3. spreader beam has been designed and tested by simulation to withstand 2 times the SWL, and all the
induced stresses (von-Misses stresses) during all simulation studies found less than the yield strength
of the construction material (SA 36), and this means that even after the application of 130 t load, the
beam material will be in the elasticity range and no permanent deformation will occur.

e The designed Spreader Beam found safe as it has been passed the simulation of all load tests.

7. General Information and Instructions:

e The Spreader Beam shall be used only in conjunction with the supplied lifting set (Steel wire rope slings and
shackles).

e The upper slings included angle (the angle between the sling leg and the vertical) shall not exceed 30 degrees.

e The spreader beam has been designed, and fabricated by Aberdeen Technical Services.

e All repair services - if any- shall be done at Aberdeen Technical Services Workshop.

e All Design and Fabrication rights are reserved with Aberdeen Technical Services and any attempt to re-produce
these documents or Beam are forbidden.

e Spreader beam is intended for horizontal use only.

e Spreader Beam has manufactured in accordance with (BS EN 13155 :2020).
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8. Name Plate and Marking:

Aberdeen Technical Services
Iraq - Basrah - Al Barjesiah Main Road

www.aberdeents-ig.com
Email: workshop@aberdeents~ig.com
Mobile: 00964 7858908940 / 00964 7800000427

Unit: Spreader Beam for Coiled Tubing Reel
Owner: HALLIBURTON - HPS
Serial Number: ATS-HAL-SB-24-01
SAP Number: 14307580
SWL: 65 MT
Tare Weight: 370 Kg
Date of Manufacture: 12-2024
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9. Drawing:
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