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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document aims to reduce the number and variations in requirements to the minimum necessary
to reflect a common and global best practice based upon existing standards and regulations.

The main benefit of standard shapes and dimensions for monorail beams and padeyes is to gain
a reduced delivery time, more streamlined and efficient engineering and construction as well as
improved cross use of standardized monorail beams and padeyes between projects. The specified
test methods are provided to verify by proof load test that the monorail beams and padeyes including
foundation structures have the required load carrying capacity. The detailed test methods provided in

th docrianat oo o ol o zarall £ i Fivaan bz ool cro oo & oo d s o aorions oo d
1S goeumehtatHn—tofreauceovetrar: CCSTIITS CIIC— Oy Catry StagttCStant rrSpCCtroT;—arrtr (0] pI‘OVl ea

cons|stent and proven approach to ensure structural strength of monorail beams and pddejes.
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Oil and gas industries including lower carbon energy —
Bulk material for offshore projects — Monorail beam and
padeye

1 Scope

The |
thesg

This
mon
stan

purpose of this document is to provide a uniform standard for monorail beams andp4
e structures are designed and constructed in offshore projects.

deyes when

document specifies the design and material requirements for mechanicdl) handling including

rail beams and padeyes during operations of offshore facilities. This doéument s
lard shapes and dimensions of monorail beams and padeyes and provides material r¢

for these bulk materials.

This
fixed
2

The
cons
unda

ISO 4
ISO 4
ISO 7}

ISO 7
Tens}

ISO 1
[SO 1
ANS]
AST]
EN1

document is applicable to the structures of monorail beams and‘padeyes for topside
or floating offshore projects.

Normative references

following documents are referred to in the text in, such a way that some or all of t
fitutes requirements of this document. For datéd references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

566-1, Steel — Conversion of elongation values — Part 1: Carbon and low-alloy steels
892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperatun
452, Hot-rolled steel plates — Tolerances on dimensions and shape

500-1, Metallic materials =~€alibration and verification of static uniaxial testing machin
on/compression testing machines — Calibration and verification of the force-measuring s

0474, Steel and steel products — Inspection documents
9902, Petroleum and natural gas industries — Fixed steel offshore structures
'AISC 360105 Specification for Structural Steel Buildings
I A3705:Standard Test Methods and Definitions for Mechanical Testing of Steel Products

pecifies the
pquirements

systems for

heir content
applies. For
hts) applies.

T

es — Part 1:
ystem

( sections —

D1632, Delivery requirements for surface condition of hot-rolled steel plates, wide flats an

Dl o+

Part 2

o do £] ot
riutcurra-wiutc Juts

EN 10163-3, Delivery requirements for surface condition of hot-rolled steel plates, wide flats and sections —
Part 3: Sections

EN 10204, Metallic products — Types of inspection documents

3 Terms, definitions and abbreviated terms

For the purposes of this document, the following terms and definitions apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:
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— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms and definitions

3.11

monorail beam
beam designed to support trolley hoists or other devices rolling directly on its bottom flange

3.1.2
padeye

lift point consisting essentially of a plate, reinforced by cheek plates if necessary, with a hole through

which a sha

Note 1 to ent
not construci

[SOURCE: IS

3.1.3
proofload {
production
padeyes (3.1

3.14

sampling t¢st

conservativ
considering

Note 1 to en

monorail beams and padeyes.

3.2 Abbr

ASD
CJP

DF

DAF
DLF
LRFD
MPI (MT)

rkle can be connected

ry: Padeye only covers material handling as repair and maintenance activity during operatio
ion activities, such as module lifting and block lifting.

0 19901-6:2009, 3.63, modified — Note 1 to entry has been added.]

est
load test performed to validate the structural strength of mornorail beams (3.1.1)
.2) including supporting structures

e selection of monorail beam (3.1.1) or padeye (3.1.2)+to ensure structural strength
variable design parameters, such as safety working’load, size, shape and span

try: To reduce actual load test, design verification is required to verify structural streng

pviated terms

allowable stress design
complete joint penetration
design factor

dynamic amplification factor
designload factor

lead-and resistance factor design

magnetic particle inspection (magnetic particle test)

n and

and

heck

th of

NDT (NDE)
PJP

PVC

SWL

UT

VT

WPG

non-destructive test (non-destructive examination)
partial joint penetration

polyvinyl chloride

safety working load

ultrasonic test

visual test

welded plate girder
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4 Requirements and specifications for monorail beams

4.1 General

This clause specifies requirements for design and test of monorail beams made from rolled or built-
up section as per material data sheets in Annex A. This specification applies to monorail beams and
their components only; it does neither apply to supporting structures, to travelling trolleys and lifting
appliances operating on the beams nor to crane gantries or rails.

Monorail beams should be designed to sufficiently support the loads from lifting equipment considering
SWL and arrangement of supporting structures. The design shall be based on the loads and load effects,
which are described by the manufacturer of the specific lifting equipment or described in §.2, that are
to bg suspended by the monorail beams.

4.2 | Design loads

Unlefs otherwise agreed or stated by the manufacturer of the lifting equipment, the following design
loadg apply:

a) The safety working load (SWL) for monorail beams shall be designed equal to or larger than the
gelected trolley hoist SWL.

b) Design load factor (DLF) shall be taken as per Table 1.
c) The information on trolley hoist self-weight provided.by manufacturer shall be used fof design.

d) The horizontal load shall be taken as minimum:10 % of the design load in longitudinal direction
gdnd 20 % of the design load in transverse diregtion acting in the lowest suspension point including
DLF. Horizontal loads in both directions shallbe applied simultaneously to the vertical|design load.

Table 1 — Design-load factor depending on SWL

SWL DLF for LRFD DLF for ASI)
SWL<5t 2,52 1,74
SWL>5¢t 2,18 1,51

NOTE 1 DLF for LRFD is based on DAF and DF.
NOTE 2 DLF for ASD is conyerted from DLF for LRFD considering safety factor (0,6) and material resistancelfactor (1,15).

NOTIE 3 In the proposed.DLF, the value of the dynamic amplification factor (DAF) has been taken as 1,5 for §WL up to and
inclufling 5 t, and 1,3 for SWL above 5 t.

NOTE 4 Design factor (DF) is defined as partial load factor multiplied with consequence factor. For design of monorail
beanfs, DF 1,684sconsidered as single critical elements.

4.3 | Deflection

Vertical deformation, ., of a monorail beam shall be calculated under the SWL with trolley hoist self-

weight as single load at middle of simple support or at end of cantilever (excluding load factors and self-
weight of monorail beam). 6., shall conform to the following allowable values:

a) for simple support member with both side boundary as shown in Figure 1: 8. <L /500

b) for cantilever member: &, <L /250

ver —

Figure 1 — Vertical deformation

©1S0 2023 - All rights reserved 3
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Any deformation requirement by manufacturer shall be additionally considered.

4.4 End stoppers

Monorail beam shall be provided with end stoppers on all open ends where the lifting equipment can
become detached from the monorail beam. Either welded closed end or bolted type for maintenance
shall be considered as end stoppers. The contact area of the end stoppers shall align with the part of the
lifting equipment which is designed for such contact.

End stopper width shall be extended to the edge of the load bearing flange to prevent trolleys of any
dimension, under any operating condition, from inadvertently passing the end stopper. For welded
closed end dtopper, end stopper width can be located at typically 15 mm from edge of flange as-shown
in Figure 2 3). The end stopper is generally installed as bolted type for easy installation and rémoyal of
trolley as shown in Figure 2 b).

Dimensiéns‘in millimetres

NN 2 N 2

/ /

1 3 4 3

]y AR /
il Sl i ﬁ

a) Cloged type end stopper by welding b) Bolted type end stopper

1 welded type end stopper
2 supportipg structure

3 monorai] beam

4  bolted tyjpe end stopper

Figure 2 — Example of end stopper

4.5 Fabrication

The detailedl specification of dimensions and tolerances for monorail beams shall be as specifigd in
Annex A.

Welded joints en the rolling surface of monorail beam shall be ground flush

4.6 Painting and marking

Monorail beams shall be permanently marked with unique identification with any limiting conditions
and SWL visible from floor level with font letters to be minimum 100 mm high. Monorail beams may
be painted yellow, yellow with black stripe, white or any other colour which is noticeably different than
the structural steel.

4.7 Material grade and design temperature

The design class of monorail beams shall be considered as DC4, in accordance with the design class
approach of ISO 19902. The structural significance of monorail beams including supporting structures
are not major structures for the global integrity of topside structures and the consequences of its

4 © IS0 2023 - All rights reserved
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failure are locally impacted on topside structures. That means the failure of monorail beams including
supporting structures will not have substantial consequences. Considering the geometrical complexity,
the monorail beams mainly have biaxial stress pattern, which are mainly axial beam bending stress
with transverse stress on flange.

Design temperature for material selection is =20 °C. Design temperature lower than -20 °C is not
covered in this document.

4.8 Strength assessment

The strength assessment for monorail beams shall be carried out in accordance with design
requjrements in ANSI/AISC 360-10 using the design loads as specified in 4.2.

4.9 | Fatigue assessment

The Tonorail beam structure shall be verified for fatigue assessment under load cembinations involving
frequently applied loads and for the service life specified.

Fatigue assessment is not required for monorail beams, if the number of cyeles is less than 40 000 and if
the cppacity load is infrequently used.

4.10 Specification of beam size and span

The gpecified beam size and span for each SWL as shownin Table 2 are based upon the|design load
specified in 4.2, the deflection requirements specified in*4:3 and the strength assessment|specified in
4.8.

© IS0 2023 - All rights reserved 5
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Table 2 — Specified beam size and span for each SWL

Monorail size (mm) Maximum span (m)
B
] Maximum
SWL Type = & N Simple Cantilever allowable
e — | —
C— | —
H B & t
<1t H 200 200 8 12 6,0 1,50 2,00
H 294 200 8 12 6,0 1,50 2,00
H 200 200 8 12 5,0 0,75 2,00
<2t H 294 200 8 12 5,0 1,50 2,00
H 400 200 8 13 5,5 1,50 2,00
H 200 200 8 12 3,5 0,75 2,00
<3t H 294 200 8 12 4,0 1,25 2,00
H 400 200 8 13 4,5 1,50 2,00
H 390 300 10 16 6,0 1,50 2,00
H 200 200 8 12 255 0,75 1,88
H 294 200 8 12 3,5 0,75 1,93
<4t H 300 300 10 15 6,0 1,5 2,00
H 400 200 8 13 4,0 1,25 2,00
H 390 300 10 16 6,0 1,50 2,00
H 294 200 8 12 3,0 0,75 1,60
<5t H 300 300 10 15 6,0 1,25 2,00
H 400 200 8 13 3,5 1,00 1,93
H 390 300 10 16 6,0 1,50 2,00
NOTE 1 Itis @lso acceptable to apply welded.plate girder (WPG) which has equivalent or above scantling against sectional
property of bpams summarized in this table. For example, if the designer uses same inertia, elastic modulus and f|ange
thickness of the section reported in this table, it is possible to accept lower beam height.
NOTE 2 The ppecified sizes and spans in this table are fully conforming with the requirements of resistance of bgttom
flanges to wheel loads in EN 1993-6:2007 based on point loads with four wheels and distance from flange edge of $ mm
to 25 mm degending on SWk)Heist class for EN code check is considered as “HC2” in accordance with yard practicg and
experience.
NOTE 3 Max{mum allowable “k” is a factor for linear superimpose stresses effect on flange of monorail beam considering
distance between wheels of trolley for the selection of trolley hoist or flange design of monorail beam. In accordancel with
flange check by EN 1993-6:2007, this table provides allowable maximum “k” factor. For maximum allowable “k” facfor of
2,0, current nfohorail beam size in this table can be applled to any type of trolley. For maximum allowable “k” factor ¢f 1,0,

current monoraitbeanrsizetrthis tablets ot tobe dppucu O aITy super uupuac stressesamditisT cquu edto dlely special
trolley that is no superimpose stresses due to between wheels of trolley.

NOTE 4 For monorail beam with SWL above 25 t, the structural design using WPG can be performed separately.

NOTE 5 Trolley hoist self-weight for monorail design considered in the load specifications provided in this table is 15 % of
SWL for up to and including 1 t and 10 % of SWL for above 1 t.

NOTE 6 Boundary conditions for the specified sizes of monorail beams are conservatively considered for maximum
bending moment and shear force as simple support for both sides supporting beam and fixed end for cantilever beam.

NOTE 7 Boundary conditions for deflection check are considered for maximizing the deflection as hinged and pined
boundary for simple support and fixed end for cantilever beam as shown in figures in this table.

6 © IS0 2023 - All rights reserved
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Table 2 (continued)

Monorail size (mm) Maximum span (m)
B
Maximum
; Cantilever
SWL Type = Simple allowable
‘ . I llk"
H B £ ¢,
H 294 200 8 12 2,5 0,75 1,28
<6t H 300 300 10 15 55 1,25 1,90
- H 400 200 8 13 3,5 100 1,59
H 390 300 10 16 6,0 1,50 2,00
H 294 200 8 12 2,5 0,50 1,08
H 300 300 10 15 5,0 1,00 1,61
<7t H 400 200 8 13 3,0 0,75 1,35
H 390 300 10 16 5,5 1,50 1,93
H 488 300 11 18 6,0 1,50 2,00
H 300 300 10 15 4,5 1,00 1,39
<8t H 400 200 8 13 2,5 0,75 1,17
B H 390 300 10 16 5,0 1,50 1,67
H 488 300 11 18 6,0 1,50 2,00
H 300 300 10 15 3,5 0,75 1,14
L 10t H 390 300 10 16 4,5 1,25 1,35
i H 488 300 11 18 5,5 1,50 1,78
H 588 300 12 20 6,0 1,50 2,00
NOTE 1 Itis also acceptable to apply welded plate girder (WPG) which has equivalent or above scantling agdinst sectional
property of beams summarized in this-table. For example, if the designer uses same inertia, elastic modulus and flange
thickness of the section reporteddn this table, it is possible to accept lower beam height.
NOTE 2 The specified sizes dnd $pans in this table are fully conforming with the requirements of resistapce of bottom
flanges to wheel loads in EN“1993-6:2007 based on point loads with four wheels and distance from flange edge of 5 mm
to 25 mm depending onSWL. Hoist class for EN code check is considered as “HC2” in accordance with yard practice and
expefience.
NOTE 3 Maximum-.allowable “k” is a factor for linear superimpose stresses effect on flange of monorail beajn considering
distajnce betweénywheels of trolley for the selection of trolley hoist or flange design of monorail beam. In acfordance with
flange checkdbynEN 1993-6:2007, this table provides allowable maximum “k” factor. For maximum allowablp “k” factor of
2,0, qurrentmonorail beam size in this table can be applied to any type of trolley. For maximum allowable “K{’ factor of 1,0,
currgnt-menorail beam size in this table is not to be applied to any superimpose stresses and it is required tqd apply special
trolldy that is no superimpose stresses due to between wheels of trolley.

NOTE 4 For monorail beam with SWL above 25 t, the structural design using WPG can be performed separately.

NOTE 5 Trolley hoist self-weight for monorail design considered in the load specifications provided in this table is 15 % of
SWL for up to and including 1 t and 10 % of SWL for above 1 t.

NOTE 6 Boundary conditions for the specified sizes of monorail beams are conservatively considered for maximum
bending moment and shear force as simple support for both sides supporting beam and fixed end for cantilever beam.

NOTE 7 Boundary conditions for deflection check are considered for maximizing the deflection as hinged and pined
boundary for simple support and fixed end for cantilever beam as shown in figures in this table.

©1S0 2023 - All rights reserved 7
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Table 2 (continued)

property of b
thickness of t

NOTE 2 The
flanges to wh|
to 25 mm deq
experience.

NOTE 3 Max]
distance betw
flange check

2,0, current
current mono|
trolley that is

NOTE 4 Fory

NOTE 5 Trol]
SWL for up to

NOTE 6 Boui

Monorail size (mm) Maximum span (m)
B

) Maximum

SWL Type = ty N Simple Cantilever allowable
e r s | B e

——
H B £ L,
H 300 300 10 15 2,5 0,50 1,00
H 390 300 10 16 3,0 0,75 1,00
<15t H 488 300 11 18 4,0 1,00 1,18
H 588 300 12 20 4,5 1,25 1,51
H 700 300 13 24 6,0 1,50 2,00
H 488 300 11 18 3,0 0;75 1,00
<20t H 588 300 12 20 3,5 1,00 1,12
H 700 300 13 24 4,5 1,25 1,68
H 800 300 14 26 5,5 1,50 2,00
H 488 300 11 18 2,5 0,50 1,00
<25t H 588 300 12 20 3,0 0,75 1,00
H 700 300 13 24 4,0 1,00 1,31
H 800 300 14 26 4,5 1,00 1,58
NOTE 1 Itis glso acceptable to apply welded plate girder (WPGJ.which has equivalent or above scantling against sectional

pams summarized in this table. For example,.if the designer uses same inertia, elastic modulus and f
e section reported in this table, it is possible to‘accept lower beam height.

Epecified sizes and spans in this table dxe fully conforming with the requirements of resistance of bd
kel loads in EN 1993-6:2007 based on'pdint loads with four wheels and distance from flange edge of
ending on SWL. Hoist class for EN, code check is considered as “HC2” in accordance with yard practic

mum allowable “k” is a factgT for linear superimpose stresses effect on flange of monorail beam consid
een wheels of trolley forthe selection of trolley hoist or flange design of monorail beam. In accordance
y EN 1993-6:2007, this-table provides allowable maximum “k” factor. For maximum allowable “k” fac
onorail beam size in.this’'table can be applied to any type of trolley. For maximum allowable “k” factor
rail beam size in this’table is not to be applied to any superimpose stresses and it is required to apply sy
no superimposeystresses due to between wheels of trolley.

honorail bear’with SWL above 25 t, the structural design using WPG can be performed separately.

ey hoistsélf“weight for monorail design considered in the load specifications provided in this table is 15
and including 1 tand 10 % of SWL for above 1 t.

ange

ttom
b mm
b and

ering
with
or of
f1,0,
ecial

% of

bending mom

idary conditions for the specified sizes of monorail beams are conservatively considered for max

NOTE 7 Boundary conditions for deflection check are considered for maximizing the deflection as hinged and pined
boundary for simple support and fixed end for cantilever beam as shown in figures in this table.

mum

4.11 Curved monorail beams

Where the horizontal radius (R) of the monorail beam is larger than twice the distance between the
girder supports (L), the designer may neglect to include the effect of curvature and design the girder
as if it was straight, provided that the monorail beam extends without joints at least one span on either
side of the curved span. A curved monorail beam is shown in Figure 3.

In other cases, the curved monorail shall be analysed as a horizontally curved girder.

© IS0 2023 - All rights res
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4.12 Arrangement for installation of hoists and trolley

Consjidering installation and removal of hoists and<trolleys on monorail beam, the
arrapgement can be applied. A typical example design of installation arrangement on mon
is shown in Figure 4.

4.13 Load test requirements

ISO 24202:2023(E)

¢ontinuous curved monorail beam

dupporting structures

lbad

dpan of monorail beam as distance between the girder supports
horizontal radius of the monorail beam

Figure 3 — Curved monorail bedm

O

Figure 4 — Example of arrangement for installation of hoists and trolley

Each monorail beam shall be subjected to a proofload test as 1,25 times of SWL.

The test load shall be applied in the positions of the monorail beam as shown in Figure 5.

© IS0 2023 - All rights reserved
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Key

1 blockjoipt to divide monorail beam
L  span of thonorail beam

R radius a9 curved monorail beam

a

o

End of cqntilever.

o

d  Worst scantling support tobésélected through supporting points.

5 Requirements and specifications for padeyes

Middle of the longest span.

End of rgdius and centre of radius.

b) Cantilever outer end (larger than'500 mpm)

) End and centre of turns d) Support points as the worst scantling pf

support

Figure 5 — Test positions of monorail beams

5.1 General

This clause specifies the minimum requirements for the design and testing of padeyes made from steel
plates as per material data sheet in Annex A. This specification applies to padeyes only. This clause does
not apply to supporting structures and lifting appliances operating on the padeyes.

The design shall be based on the loads and load effects, which are described by the manufacturer of the
specific lifting equipment to be suspended by the padeyes.

10
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Design loads

The following design loads apply for padeyes:

a) The padeyes safety working load (SWL) shall be designed equal to or larger than the selected
shackle SWL.

b) A designload factor (DLF) shall be taken as per Table 3.

c) In-plane sling angle should be limited within +45°.

d) Padeyes operating out-of-plane angle are not permitted. Only for design, out-of-plane load for

padeyes is considered as 5 % of design load including DLF. If any out-of-plane angle-fdr padeyes is

q

pplied, out-of-plane load with 5 % design margin shall be considered.

Table 3 — Design load factor depending on SWL

SWL DLF for LRFD DLF for ASID
SWL<3t 2,52 1,74
SWL>5¢t 2,18 1,51

NOTE

1,68

NOTE 2 DLF for ASD is converted from DLF for LRFD considering safety faeter.(0,6) and material resistance

NOTE 3 Inthe proposed DLF, the dynamic amplification factor (DAF) hasdeen taken as 1,5 for SWL up to an
and 1,3 for SWL above 5 t. For SWL between 3 t and 5 t, DAF is to be found by linear interpolation.

NOTE 4 Design factor (DF) is defined as partial load factor multiplied with consequence factor. For design

1 DLF for LRFD is based on DAF and DF.

s considered as single critical elements.

factor (1,15).
H including 3 t

f padeyes, DF

5.3
Fabr

given by the shackle manufacturer.

5.4

Padejyes shall be painted yellow-and shall be permanently marked with a unique identificat
visiblle from floor level with afont size to be minimum 25 mm high.

Markj

Figure 6

Fabrication

cation tolerances of the opening size and thickness shall be in accordance with the s

Painting and marking

ing of a 0,5 mm-thick PVC plate with double side acrylic foam tape can be applied
e 6.

pecification

on and SWL

hs shown in

©ISO

2023 - All rights reserved
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Dimensions in millimetres
150

25

M117-F101
CSWL 1T

/

a b

75

a2 Yellow background colour.
b Black letter colour.

Figure 6 — Example of PVC plate with double side acrylicfoam tape

5.5 Material grade and design temperature

The design flass of padeyes shall be considered as DC4 in aceerdance with the design class appioach
of ISO 199Q2. The failure of padeyes for material handing. purpose only will not have substgntial
consequences, because these are local structures from everall topside strength aspects. Padeyep are
mainly axial stress pattern without out-of-plane operating.

Allowable thicknesses for each material grade of"padeyes shall be determined per Table 4 basgd on
design temperature. If the design temperature for the unit is lower than -20 °C, the material grades for
padeyes are|not covered by this document.

Table 4 — Allowable thickness of padeyes based on design temperature

Design temperature
Steel grade
0°C -10 °C -20°C
P355-0 up to 25 mm up to 20 mm up to 15 mm
P3%5-20 up to 50 mm up to 40 mm up to 30 mm
P3%5-40 - - up to 60 mm

5.6 Specilfication of shapes and dimensions

The specified shapes and dimensions of padeyes for each SWL as shown in Figure 7 and Table b are
based upon the design load specified in 5.2. The specifications are based on shackle dimensions of the
most common shackle manufacturers, which are described in Annex B as Type A and B.

For padeyes with SWL above 25 t, a proper design shall be performed in accordance with applicable
international standards, e.g. NORSOK R-002.

If other types of padeyes are used, the padeyes shall be designed in accordance with the requirements
of this document for design loads, material grade, testing and inspection.

Detailed specifications of shapes and dimensions of padeyes specified in this document may be referred
to when designing other types of padeyes.

12 © IS0 2023 - All rights reserved
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Partial joint penetration (PJP) welding shall be applied for padeyes up to 35 mm thickness. For 15 mm
thickness and less, fillet welding can be applied.

Lap joint welding can be considered for padeyes less than SWL 1 t.

Complete joint penetration (CJP) welding shall be applied for frequently operated padeyes when the
number of cycles exceeds 20 000 times during an operating life of the unit.

UT cannot be fully applied for CJP welding for the specified shapes and dimensions of padeyes in this
subclause due to insufficient plate height at the edges of the padeyes. To meet UT requirements for
welding inspection, dimension “c” of toe height of padeyes shall be at least 3,5 times to 4,0 times of its
thickness

The padeyes with cheek plates shall be line bored after welding is completed.

D T, 2 D T | T, T
* | by |
' Ry
| aw T
S 1 o 1 —
L T, L T,
a) Type 1 single padeye b) Type 2 padeye with cheek plates

Key
1  drill hole
2 dheek plate

NOTH See Table 5.

Figure 7— Configuration of padeye for Type 1 and Type 2

©1S0 2023 - All rights reserved 13
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Table 5 — Detailed specifications of shapes and dimensions of padeyes (Type 1 and 2)

SWL Dimensions of padeyes (mm)
e
® vp T, T, D R Ry H L c b a
12,5
1,0 15,5 - 20,0 - 30,0 80,0 14,0 - 8,0
(12,0)2
2,0 18,0 - 17,5 26,0 - 45,0 110,0 18,0 - PJP
3,25 25,0 - 21,0 30,0 - 50,0 125,0 22,0 - PJP
4,75 1 25,0 - 24,0 35,0 - 60,0 140,0 25,0 - PJP
6,5 30,0 - 27,5 38,0 - 65,0 160,0 30,0 - BJP
31,0
8,5 35,0 - 42,0 - 70,0 180,0 35,0 - RJP
(30,0)2
9,5 35,0 - 34,0 47,0 - 80,0 200,0 35,0 - RJP
12,0 25,0 8,0 39,0 60,0 52,0 88,0 220,0 25,0 5 BJP
13,5 5 25,0 10,0 42,0 66,0 56,0 95,0 236,0 25,0 7 RJP
17,0 30,0 10,0 47,0 71,0 61,0 103,0 258,0 30,0 7 RJP
25,0 35,0 12,0 55,0 84,0 72,0 121,0 30240 35,0 7 RJP
a  Bracket diameter for hole is based on shackle data Type B as shown in Annex B.
b The abovg standard hole size and thickness for padeyes are designed based*0n most common shackle manufacurer
data as show1 in Annex B. In case the selected shackle is different respect to what has been reported in Annex B, a proper
design shall bg performed in accordance with applicable international standards, e.g. NORSOK R-002.
NOTE  Thrdat thickness of fillet weld or PJP weld. See Figure 8 for detaihinformation.

Tp Tp TP
c —_ -
/

— ¥ ¥

Y N 4
f f
a) Fillet welding b) Partial joint penetration welding
Ty Ty
f f

c) Complete joint penetration welding

14 © IS0 2023 - All rights reserved
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T, padeye thickness

a throat thickness
f  root face, for PJP, 0 to 1/3 Tp, for CJP, 0 to 2 mm

5.7

Figure 8 — Detail welding drawing for padeye connection to supporting structures

Load test requirements

Each
The {

padeye shall be subject to a proofload test as 1,25 times of SWL.

est load shall be applied on the hole of the padeye using a shackle.

The ¢letailed testing and inspection requirements are provided in Clause 6.

6

6.1
This

Thel
that

All n
1,25

Mini

The
Annd

For 1

6.2

Testing and inspection

General
clause specifies the requirements for testing and inspection/of monorail beams and p3

oads shall be measured by a load cell calibrated by [SG:7500-1 or other recognized stz
Fhe sum of the inaccuracies of the load and load cell,do not exceed +2 %.

jonorail beams and padeyes should be carried\out 100 % of load testing using proof {
times of SWL.

mum load test duration is at least 5 min@fter the load reading has stabilized.

guality control plan for the structural load test of monorail beams and padeyes if
x C for checklist and examples of test sheet.

eference, detailed test methods are descripted in Annex D.

Sampling test

Samjpling test through-design verification instead of 100 % load testing can be applied.

deyes.

ndard, such

est loads as

denoted in

6.3 | Sampling-test for monorail beams
For series_@f*identical monorail beams, the number of tests by sampling test can be|selected in
accordance with Table 6.
Table 6 — Sample selection for proof load testing of monorail beams
Number in series Number to be tested
1to3 All
4t06 3
7 to 10 4
11to 15 5
16 to 25 6
26 to 40 8
> 40 To be discussed
© IS0 2023 - All rights reserved 15
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Regarding definition of series, the following parameters should be considered:

a) same monorail beam size;
b) same orless SWL;
c) same or similar support conditions for monorail beam.

6.4 Sampling test for padeyes

Considering total number of padeyes on each project and design margin for padeyes, the number of

tests b sam nlhinatact for carinc afidantical nodavyac can bho calactad 1n ccnrdancn uath Tohla 7
y PHREtestHer-Seresoraentcar paaeyes-cairoe-sereeteaaccoraanece-wWitnTaure—~

Table 7 — Sample selection for proofload testing of padeyes

SWL Design verification Test number
SWL<1t 100 % Nagtest
1tk SWL<3,25¢t 100 % 10 %
3,25[t<SWL<10,0t 100 % 50 %
$WL>10,0t 100 % 100 %

Regarding definition of series, the following parameter should be considered:

same Si

a)

b) same of

6.5 Prerd

ve and dimension of padeye;

similar support conditions.

quisite for testing

All joints, cpnnections and supports shall be inspected and recorded before load test. The load

shall be mad(

A measurin
within twel
position.

The flange d

NDT shall b
NDT before
accordance

Range of ter

SWL < 6

le up of certified weight.

b instrument, such as tension meter and load cell, shall have valid calibration certif
ve months. When tension meter is used, the electric magnet shall be installed at 4

f monorail beams shall be protected by proper means to avoid bending and deformati

and after the lgadtest. Once the NDT has been completed, the weld joints shall be paint]
with the paifitinig specification.

sion meters:

t : 15 t capacity tension meter;

used

icate
test

p1.

e conducted before dand after load testing. Weld joints shall be free from any paint fofr the

ed in

6t<SWL<20t

20 t<SWL

: 50 t capacity tension meter;

: Gantry cranes or other method.

Range of load cells:

16

1t<SWL<11t
11t<SWL<23t
20t<SWL<40t

40 t< SWL

:5tto 15 t capacity load cell;
: 15 t to 30 t capacity load cell;
: 30 t to 50 t capacity load cell;

: 50 t to 125 t capacity load cell.

© IS0 2023 - All rights res

erved


https://standardsiso.com/api/?name=94a9704bfccbba98333cc6e54526259f

ISO 24202:2023(E)

6.6 Testresult evaluation

After load testing of monorail beam, permanent deformation shall not be allowed. All monorail beams
shall be measured for deflection in accordance with the criteria in Tables 8 and 9.

Table 8 — Load test criteria for monorail beam between two supports

L L/2
Al 1 Bl Al [FoN|
K23 = =] —] =
L/2
S = =1 < &)
< =] [~ ~ <~ ':ca
= ~= ~
P
1 1
1 Deck
Support points Load p¢int
A B C
Elevation without load hag hgo heo
Elevation with load hy hg h¢
Defle¢ction 6=dc-(dy+dg) /2
Alloyvable deflection Sallow =L / 500
Critgria 8 < Gatiow

Table 9 — Load testcriteria for monorail beam at cantilever

L L
D] [D]
it
(]
& - < & &
P
1 1
1 Deck
Support point Load point
E F
Elevation without load hgg hgo
Elevation with load hg hg
Deflection 6=dp-dg
Allowable deflection Oatlow =L / 250
Criteria 0= 0,10w

©1S0 2023 - All rights reserved 17
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6.7 Inspection

NDE shall be carried out on all welding connections subject to load impacts on monorail beams and
padeyes as shown in Figure 9.

N />1 \ &’\ 5
. , = ,
1 S
L % ALY - L
7 ~ 11
L_J\B

a) Inspection requirements for monorail beams including supporting structures

>100 mm

b) Inspectionrequirements for padeyes including supporting structures

Key
1 Kﬁ For fillet and PJP welding, 100 % VT + MPI before load test.
For CJP welding, 100 % VT + MPI + UT before load test.
For fillet and PJP welding, 100 % VT + MPI after load test, UT can be required, if fyrther
) investigation is required based on VT + MPL.
For CJP welding, 100 % VT + MPI after load test, UT can be required, if further investigation
is required based on VT + MPI.
3 [:::::] For butt welds on monorail beam, 100 % UT before load test shall be performed.

Figure 9 — Non-destructive examination (NDE) requirement

18 © IS0 2023 - All rights reserved
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Annex A
(normative)

Material requirements for monorail beams and padeyes

Manufacturing

The 4
All st

Steel
ensu
Mini
than
Duri
furn

ensu
shall

A.2

A2,

The (
resu

Residlual elements shall be determined and reported. The chemical contents shall not

folloy
0,00

The
takirn

a)
1

b) ¥

teel shall be made by the oxygen or basic electric arc furnace process involving second
eel shall be fully killed and produced to fine grain practices.

shall be cast in metal ingot moulds or by continuous casting. Sufficient discard shall
re soundness in the finished product.

6 to 1.

hg the normalizing or quench and temper heat treatment; the temperature unifor
ice shall be monitored and recorded. Heat treatment equipment shall be inspected
re that uniform heating can be achieved and maintained‘Thermocouples and recordin
be calibrated.

Testing and inspection

I Chemical composition

hemical composition of each ladle shdll be analysed on a sample taken during pouring.

ving: 0,30 % Cu, 0,25 % Cr.0,03 % As, 0,01 % Sb, 0,02 % Sn, 0,01 % Pb, 0,01 % Bi, 0,0
5 % B.

steel shall contain the-grain refining elements Al, Nb, V or Ti, either singly or in any d
g into account thefollowing conditions:

vhen used singly, the steel shall contain the specified minimum content of the followij
Al (total);-mit. 0,015 %, Ti: 0,007 to 0,05 %, Nb: 0,02 to 0,05 %, V: 0,05 to 0,10 %

wvhenAbhand Nb are used in combination, total Al = 0,015 % and Nb: 0,010 to 0,05 %;

hry refining.

be made to

mum sectional reduction ratio of semi-product (e.g. slab, bloom) to fihal product shall not be less

mity in the
regularly to
b equipment

['he analysis

t shall fulfil the requirements in the-MDS. Intentional addition of B (Boron) is not permitted.

exceed the
D5 % Ca and

ombination,

g elements:

c)

when Al and V are used in combination, total Al = 0,015 % and V: 0,030 to 0,10 %

d) (Nb+V+Ti)<0,11 % and Nb + V < 0,08 %.

Carbon equivalent value (Ceq.) and Crack susceptibility factor (Pcm) are calculated in accordance with
the following formulae:

Ceq.=C+Mn/6+ (Cr+Mo+V)/5+ (Ni+Cu)/15

Pcm=C+Si/30+(Mn+Cu+Cr)/20+Ni/60+Mo/15+V /10 +5B

©ISO

2023 - All rights reserved
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A.2.2 Mechanical test

A2.21 Te

st specimens

Mechanical tests specimens shall be taken at the square cut end of the piece at 1/3 width (one-third of
flange) from a long edge.

Samples and test pieces shall be marked so that the original products and their location and orientation
in the product are known.

A2.22 Te

ting

Tests are to

a) Tensile
longitud
gauge ld
convert|

b) Specimd
test spe|
the long
thickne

The minimy
than 70 % d
specimens §

The locatior]

be carried out as follows:

fest shall be in accordance with ISO 6892-1 or ASTM A370. Specimens shall becut'with
linal axis parallel to the principal direction of rolling. The specified elongation is basg
ngth of 5,65vSo. When other gauge lengths are used, the minimum requixed value sh;
pd in accordance with ISO 2566-1.

ens shall be transverse to principal direction of rolling. When jt\is“impossible to tak
cimen from the transverse direction (e.g. narrow flange width)a'specimen may be tak
itudinal direction upon agreement with the purchaser. Test §pecimens shall be taken 3
5s. Impact testing for material less than 6 mm thick are netrequired.

im average impact value is given in the MDS. No.individual impact value shall bg
f the minimum average value. The reduction facters of energy requirements for sulb
hall be 5/6 for 7,5 mm and 2/3 for 5 mm.

of test specimens for different type of sections are shown in Figures A.1 and A.2.

their
rd on
1l be

e the
en in
t1/4

less
-size

Key

AW N R

20

axis of V-notch

rolling direction
longitudinal test piece
transverse test piece

Figure A.1 — Location of test specimens from plates

© IS0 2023 - All rights reserved
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Wheh the tensile test results fail to meet requirements, two additional tests|specimens fr¢
sample may be tested. If both additional tests are satisfactory, the unit may)be accepted.

Whep the results from a set of three impact test specimens fail *to 'meet the requiren

ISO 24202:2023(E)

p—

1/3] 2/3

DB B S—

.

|
|
|
|
|

Figure A.2 — Location of test specimens from H-beams

2.3 Retesting

m the same

hents, three

additional test specimens from the same sample may be tested:- The results are added to those

prevjously obtained. The test unit may be accepted if the following conditions are met:

a)
b)

c)

If unfsatisfactory results are obtained from rétests representative of a test unit, the sani
from| which the tests were made shall be rejeeted.

A3

Products shall have a workmanlike finish consistent with the manufacturing method and
from|internal and surface defects detrimental to the use of the material for the intended ap

A4

the average of all six specimens conforms with the requirements;
Iot more than two individual results are lower thafithe required average;

f these, not more than one result is below 70.% of the specified average value.
Inspection

Repair

ple product

shall be free
plication.

Surface defects may be removed by grinding provided that the remaining thickness is within the under-

thickness tolerances of the plates and sections in question. Where necessary, the entire suj
grouphd to asdepth as given by the under-thickness tolerances of the product.

Repdirof'surface defects by welding is not allowed by the steel manufacturer.

A.5

face may be

Identification

Durable marking shall be applied on at least one location with the following information:

a)
b)

‘)

manufacturer’s name or trademark;
steel grade (e.g. S355-20);

a suffix indicating the delivery condition as below;

— normalizing rolling (NR): controlled rolling procedure where the final rolling temperature is

controlled within the same temperature range as for conventional furnace normali

© IS0 2023 - All rights reserved
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— normalising (N): separate heat treatment after rolling involving austenitizing and air cooling to
produce a fine-grained ferrite-pearlite microstructure;

— thermo-mechanically controlled process (TM): rolling procedure in which rolling temperatures,
reduction ratios and accelerated cooling conditions are controlled;

d) identification number, heat number or other marking which will enable the full history of the
product to be traced;

e) any other information required by the purchaser.

A.6 Material data sheets

Otherwise agreed between user and manufacturer, requirements for monorail beams and padeyes|shall
be in accordance with Tables A.1 to A.5.

Tablle A.1 — Material data sheet for monorail beams with material grade‘S355-20

MATERIAL DATA SHEET MDS - M001 Rev:0
Stiructural steel sections for monorail beams Material Gr::.S355-20
1. Reference EN 10025-2 S355K2/]2

(informative) EN 10025-3 S355N, S355NL

EN 10025-4 S355M, S355ML
API 2MT2 Class A
ASTM A572 Gr. 50

IACS W8 D36
2. Scope This MDS specifies material requirements for sections for monorail beams. These gijades
shall not be used for thicknesses above 25 mm.
3. Deliverny NR, N or TM
conditipn
4. Chemidal C: max. 0,18, Si: max, 0,50, Mn: max. 1,60, P: max. 0,030, S: max. 0,025
compogition ) )
(wt. %) Ceq.: max. 0,43;Pcm: max. 0,23
Residual ¢lements and refining elements are specified in A.2.1.
5. Mechanical Tensile.strength, Rm in MPa: 470 to 630
property Yi€ld)strength, ReH in MPa: min. 355

Elongation (%, Lo = 5,65VS0): min. 22
Impact (2-v notch, transverse, at =20 °C): min. avg. 42 ], ind. 29 ]

6. Extentpftesting |1 tensile + 1 setof 3 impact test per heat (max. 40 t).
(test unlit)

7. Surface condition [Allsurfaces shall be visualinspected and unless otherwise agreed, for surface soundness
EN 10163-3 Class C sub-class 3 is applied.

8. Dimension and Unless otherwise agreed between purchaser and manufacturer, dimensions and
shape tolerances are applied in accordance with relevant standards.
9. Identification MDS number, material grade, heat number, other product traceability, if applicable.

Other number as per purchaser’s request.

10. Type of certificate | Material certificate shall be issued in accordance with EN 10204 type 3.1 or ISO 10474
type 3.1.

22 © IS0 2023 - All rights reserved
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Table A.2 — Material data sheet for monorail beams with material grade S355-40

MATERIAL DATA SHEET

Structural steel sections for monorail beams

MDS - M002 Rev.0
Material Gr.: S355-40

1. Reference EN 10225 S355MLO, S355ML10
(informative) API 2MT2 Class A
IACS W8 E36
2. Scope This MDS specifies material requirements for sections for monorail beams. These
grades shall not be used for thicknesses above 40 mm.
3. ehiverycondition R Nor- i
4. [Chemical C: max. 0,18, Si: max. 0,50, Mn: max. 1,60, P: max. 0,030, S: max. 0,015
E&Tg}:;ition Ceq.: max. 0,43, Pcm: max. 0,23
Residual elements and refining elements are specified in A.2{
5. Mechanical Tensile strength, Rm in MPa: 470 to 630
property Yield strength, ReH in MPa: min. 355
Elongation (%, Lo = 5,65VS0): min. 22
Impact (2-v notch, transverse, at -40 °C): min. avg. 35 J,ind. 25 ]
6. [Extent of testing |1 tensile + 1 set of 3 impact test per heat (lax. 40 t).
(test unit)
7. Burface condition |[All surfaces shall be visual inspected and unless otherwise agreed) for surface
soundness EN 10163-3 Class C subsclass 3 is applied.
8. [Dimension and Unless otherwise agreed between purchaser and manufacturer, dimensions and
shape tolerances are applied in accordance with relevant standards.
9. [dentification MDS number, material grade, heat number, other product traceability, if applicable.
Other number as perpurchaser’s request.
10. [Type of certificate |Material certificate'shall be issued in accordance with EN 10204 type 3.1jor ISO 10474
type 3.1.
Table A.3 — Material data sheet for padeyes with material grade P355-0
MATERIAL DATA SHEET MDS - PEO1 Rev.0
Structurabsteel plate for padeyes Material Gr.: P355-0
1. [Reference EN 10025-2 S355]J0
(informative) API 2H Gr. 50
ASTM A572 Gr. 50
JIS G3106 SM490YB
IACSW11 A36
2. Scope This MDS specifies material requirements for padeyes. This grade shall not be used
for thicknesses above 50 mm.
3. Delivery condition |NR, N or TM
4, Chemical C: max. 0,18, Si: max. 0,45, Mn: max. 1,60, P: max. 0,020, S: max. 0,015
((:‘?vlzgz)sition Ni: max. 0,40, Mo: max. 0,08, Ceq.: max. 0,43, Pcm: max. 0,23.

Other residual elements and refining elements are specified in A.2.1.

© IS0 2023 - All rights reserved
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Table A.3 (continued)

MATERIAL DATA SHEET MDS - PEO1 Rev.0
Structural steel plate for padeyes Material Gr.: P355-0
5. Mechanical Tensile strength, Rm in MPa: 470 to 630
property Yield strength, ReH in MPa: min. 355

ReH/Rm: max. 0,87
Elongation (%, gauge length of 5,65vS0): min. 23
Impact (2-v notch, at 0 °C): min. avg. 35]J, ind. 25]

6. Extent pftesting 1 tensile + 1 set of 3 impact test per heat
(test unlit)

7. Non-deptructive Internal soundness shall be tested with UT in accordance with agreed procedute, or
test EN 10160 SO/E1 or ASTM Level A.

8. Surfacd condition |All surfaces shall be 100 % visually inspected.

The surface condition shall conform to EN 10163-2, Class A, sub~class 3.

9. Thickngss Thickness is measured in accordance with Clause 6. Unless©tlierwise specially adreed
with purchaser, the minus tolerance on thickness of products in accordance with
ISO 7452 class B is 0,3 mm irrespective of nominal thickness.

10. Identification MDS number, material grade, heat number, platedD number.
Other number as per purchaser’s request.

11. Type offcertificate |Material certificate shall be issued in accordance with EN 10204 type 3.1 or ISO 10474
type 3.1.

Table A.4 — Material data sheet for padeyes with material grade P355-20

MATERIAL DATA SHEET MDS - PEO2 Rev.0

Structural steel plate for padeyes Material Gr.: P355-20
1. Reference EN 10025-2 S355K2

(informative) API 2W Gr. 50
API 2Y Gr. 50
API 2H Gx,. 50

[ACSW11 D36

2. Scope This’MDS specifies material requirements for padeyes. This grade shall not be jused
fof thicknesses above 50 mm.

3. Deliverly condition{ |NR, N or TM
Chemidal C: max. 0,16, Si: max. 0,45, Mn: max. 1,60, P: max. 0,020, S: max. 0,025

compogition Ni: max. 0,40, Mo: max. 0,08, Ceq.: max. 0,43, Pcm: max. 0,22.
(wt. %)

A

Javi| =3 11 1 Lo - 1 FATI B o 4
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5. Mechanical Tensile strength, Rm in MPa: 470 to 630

property Yield strength, ReH in MPa: min. 355
ReH/Rm: max. 0,87
Elongation (%, gauge length of 5,65vS0): min. 23
Impact (2-v notch, at =20 °C): min. avg. 50], ind. 35]
6. Extent of testing 1 tensile + 1 set of 3 impact test per heat.
(test unit)
7. Non-destructive Internal soundness is to be tested with UT in accordance with agreed procedure, or
test EN 10160 SO/E1 or ASTM Level A.
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Table A.4 (continued)
MATERIAL DATA SHEET MDS - PEO2 Rev.0
Structural steel plate for padeyes Material Gr.: P355-20
8. Surface condition |All surfaces shall be 100 % visually inspected.
The surface condition shall conform to EN 10163-2, Class A, sub-class 3.
9. Thickness Thickness is measured in accordance with Clause 6. Unless otherwise specially agreed
with purchaser, the minus tolerance on thickness of products in accordance with ISO
7452 class Bis 0,3 mm irrespective of nominal thickness.
10. Identification MDS number, material grade, heat number, plate ID number.
Other number as purchaser’s request.
11. [Type of certificate |Material certificate shall be issued in accordance with EN 10204 type 3.1|or SO 10474
type 3.1.
Table A.5 — Material data sheet for padeyes with material grade P355-40
MATERIAL DATA SHEET MDS - PE03 Rev.0
Structural steel plate for padeyes Matérial Gr.: P355-40
1. [Reference EN 10225-2 S355NLO (S355G7+N, S355G9#N),"S355MLO (S355G7+M, S355G9+M)
(informative) API 2W Gr. 50
API 2Y Gr. 50
API 2H Gr. 50
[IACS W11 E36
2. [Scope This MDS specifies material requirements for padeyes. This grade shal| not be used
for thicknesses above 100 mm.
3. [Delivery condition |NorTM
4. [Chemical C: max. 0,16, Si;:max. 0,45, Mn: max. 1,60, P: max. 0,015, S: max. 0,015
E&ng)smon Ceq.: max. 0340, Pcm: max. 0,22
Residual\elements and refining elements are specified in A.2.1.
5. Mechanical Tensile' strength, Rm in MPa: 490 to 630
property Yield strength, ReH in Mpa: min. 355
ReH/Rm: max. 0,87
Elongation (%, gauge length of 5,65vS0): min. 23
Impact (2-v notch, at =40 °C): min. avg. 50J, ind. 35]
6. [Extent.oftesting 1 tensile + 1 set of 3 impact test per heat (max. 40 t).
(test unit)
7. Non-destructive test|Internal soundness is to be tested with UT in accordance with agreed grocedure, or
EN-10160-S6/Etor ASTMtevetA:
8. Surface condition All surfaces shall be 100 % visually inspected.
The surface condition shall conform to EN 10163-2, Class A, sub-class 3.
9. Thickness Thickness is measured in accordance with Clause 6. Unless otherwise specially agreed
with purchaser, the minus tolerance on thickness of products in accordance with
ISO 7452 class B is 0,3 mm irrespective of nominal thickness.
10. Identification MDS number, material grade, heat number, plate ID number.
Other number as per purchaser’s request.
11. Type of certificate |Material certificate shall be issued in accordance with EN 10204 type 3.1 or ISO 10474
type 3.1.
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A.7 Specification of dimension and tolerance

A.7.1 General
Nominal dimension and tolerance for sections are given in this clause.

Specified dimension may be modified upon agreement between purchaser and manufacturer. The
values stated in either inch-pound units or SI units (metric) are to be regarded separately as standard.

A.7.2 Recommended dimensions for structural steel H-beams

Figure A.3 and Table A.6 show the dimensions of H-beams for monorail beams as recommended.,
B
ty N
m —»4—“

Figure A.3 — Dimension of H-beams

Table A.6 — Recommended dimension-of H-beams

. . H-beam (metric, mm) W-_shape HE/IPE (thm)
Designation H B ty t, (inch)
H200x2(Q0x8x12 200 200 8 12 W8x35 HE2204
H294x2(0x8x12 294 200 8 12 W12x40 [PE33(]
H300x30px10x15 300 300 10 15 W12x65 HE3004
H400x2(00x8x13 400 200 8 13 W16x45 IPE40(
H390x300x10x16 390 300 10 16 W16x67 HE4004
H488x30[0x11x18 488 300 11 18 W18x97 HE5004
H588x30px12x20 588 300 12 20 W24x104 HE6004
H700x30Px13x24 700 300 13 24 W24x129 HE7004
H800x30Px14x26 800 300 14 26 - HE8004A
This table dogs not provide éxactly equivalent dimension between metric unit size and inch unit size, hence, when seldcting
alternative sige, designershall consider this and calculate separately.
NOTE The flimensigns of H-beam are based on H-beam sizes in EN, ASTM and ]IS standards.
Depending on|purchaser’s requirements, the above dimension may be modified.

A.7.3 Dimension tolerance

Dimension tolerance for H-beams is summarized in Table A.7.
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Table A.7 — Dimensional tolerance

Division and dimension, mm Tolerance, mm
i B <400 +2,0
Width (B)
400<B +3,0
B<400 +2,0
H <800
Depth (H) 400<B +3,0
800<H +3,0
t;<16 +0,7
- 6= t7 25 +1,0
WED thickness (£;)
25<t;<40 #1,5
40<t, +P,0
t, <16 -0,7 0 +1,0
i 16<t,<25 £1,0
Flapge thickness (t,)
25<t,<40 £[,7
40<t, +p,0
Length (L) All size 0 to unlimited

A.7.4 Tolerance of squareness, web off centre and straightness
The following three types of tolerances are distinguished:
a) $quareness tolerance

$quareness tolerance for H-beam is shown in-Figure A.4 and Table A.8.

T!
TI

Figure A.4 — Squareness tolerance of H-beam

Table A.8 — Squareness tolerance

Division and dimension, mm Tolerance, mm

1,0 % or under of width B, provided that 1,5 mm is
the minimum

1,2 % or under of width B, provided that 1,5 mm is
the minimum

300 or under in depth H

Squareness (T + T")
Over 300 in depth H

b) Web off centre tolerance

Web off centre tolerance for H-beam is described in Figure A.5 and Table A.9.
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Figure A.5 — Web off centre tolerance of H-beam

Table A.9 — Web off centre tolerance

Division and dimension, mm Tolerance, mm
Web off|centre (S) 300 or under in depth H and 200 or in width B 2,5
where S =[(b; - b,) / 2 Over 300 in depth H and over 200 in width B +3,5

c) Straightness tolerance

Straightness tolerance for H-beam is shown in Figure A.6 and Table/A.10.

Key
1 camber

2 sweep

Figure A.6 — Straightness tolerance of H-beam

Table A.10 — Tolerance of straightness

Height (H), mm Tolerance
H<180 0,30 % x length
180 < H<360 0,15 % x length
360<H 0,10 % x length
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A.8 Material certificate

The inspection certificate shall include the following information:

a) purchaser's name, certificate number and address of manufacturer;
b) manufacturer's name;

¢) heatnumber, product number;

d) description of the product, dimensions, weight, etc.;

e) MDSnumber and material designation, Including delivery condition,
f) liadle analysis for specified elements;
g) Ttesults of all specified inspections and mechanical tests;

h) NNDT test result, when required.
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Annex B
(normative)

Detail shackle data for padeye design

Dimensions in millimgtres

SWL Pin diameter Inside width at pin Inside length Dlameti(;rsz);esha ckle
® Dp wW; H D,
TypeA | TypeB | TypeA | TypeB |\TypeA | TypeB | TypeA | TypeB
1 11,18 11,00 16,76 17,00 36,58 36,50 26,16 26,00
2 16,00 16,00 20,57 22,00 47,75 51,00 33,27 32,00
3,25 19,05 19,00 26,92 27,00 60,45 64,00 42,93 43,00
4,75 22,35 22,00 31,75 31,00 71,37 76,00 50,80 51,00
6,5 25,40 25,00 36558 36,00 84,07 83,00 5791 58,00
8,5 28,70 28,00 42,93 43,00 95,25 95,00 68,33 68,00
9,5 31,75 32,00 45,97 47,00 107,95 108,00 73,91 75,00
12 35,05 35,00 51,56 51,00 119,13 115,00 82,55 83,00
13,5 38,10 38,00 57,15 57,00 133,35 133,00 92,20 92,00
17 41,40 42,00 60,45 60,00 146,05 146,00 98,55 99,00
25 50,80 50,00 73,15 74,00 177,80 178,00 127,00 12600
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