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F o r e w o r d  

Foreword 
Ergonomics is defined as “the scientific discipline concerned with the understanding of interactions among 
humans and other elements of a system, and the profession that applies theory, principles, data, and methods 
to design in order to optimize human well-being and overall system performance” (International Ergonomics 
Association, 2011). 

This Guide provides requirements for ABS ergonomic notations in the following areas: 

• Ergonomic Topsides Design (ERGO TOP) notation is directed at assessing the human and topsides 
structure fit and compatibility, including external ramps, ladders, platforms, and other topsides structures 
(weather deck area) associated with crew mobility and task performance. 

• Ergonomic Enclosed Space Design (ERGO ES) notation is directed at assessing the human and 
compatibility of areas inside the skin of the vessel below the main deck  (whether of a ship or offshore 
structure). These include interior ramps, passageways, ramps hatches and scuttles, and other below-
decks structures associated with crew mobility and task performance. 

• Ergonomic Valves Design (ERGO VALVE) notation is directed at assessing the access, orientation, 
and use of operating and maintenance valves with regard to accessibility and ease of identification and 
use. 

• Ergonomic Maintenance Design (ERGO MAINT) notation is directed at assessing the access and use 
of maintenance locations (spaces, platforms, access aids) with regard to maintenance safety and ease 
of accessibility. 

This Guide becomes effective on the first day of the month of publication. 

Users are advised to check periodically on the ABS website www.eagle.org to verify that this version of 
this Guide is the most current.  

We welcome your feedback. Comments or suggestions can be sent electronically by email to rsd@eagle.org.  
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S e c t i o n  1 :  I n t r o d u c t i o n  

S E C T I O N   1  Introduction 

1 Scope and Application 
This Guide has been created to offer ergonomic (ERGO) notations for selected working areas on vessels 
classed with ABS, including topsides design, enclosed space design (e.g., on or below the main deck on the 
interior of the vessel), design for valve access and use, and design for operability and maintainability.   

This Guide has been developed with the objective of promoting an ergonomically-focused design and 
construction of ABS-classed vessels.  This Guide offers the following ergonomic notations (separately 
requested, up to four different notations are offered):  

• Ergonomic Topsides (ERGO TOP), which establishes a level of ergonomic design promoting human 
performance and safety when working with topside structures 

• Ergonomic Enclosed Space (ERGO ES), which establishes ergonomic design when working within 
enclosed spaces (whether of a ship or an offshore structure) 

• Ergonomic Valve (ERGO VALVE), which establishes ergonomic design when accessing and operating 
valves 

• Ergonomic Maintenance (ERGO MAINT), which establishes ergonomic design for accessing maintenance 
items. 

Note that ERGO VALVE and ERGO MAINT each require the conduct of an identification of relative 
priority regarding level of accessibility depending of frequency of access and importance to safety and 
operations.  Different requirements exist depending on these factors.  Failure to perform early-on 
determinations of priorities may therefore influence the granting of notations. 

The criteria presented in this Guide are based on accepted ergonomic and safety engineering principles. 
However, some criteria may differ from national, flag, or other design requirements.  In instances where 
national, flag or other requirements are more limiting than those presented in this Guide, those requirements 
take precedence. 

2 Using this Guide 
This Guide presents requirements for several optional notations.  Many of the requirements overlap other 
notations, and in the interest of brevity, Section 3, “Requirements” lists individual groupings of requirements 
that are based on the notation being sought.  The requirements expressed in Section 4, “Requirements for 
Notations” are displayed in Section 1, Table 1, “Requirements by Topic”. 
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Section 1 Introduction 
 

TABLE 1 
Requirements by Topic 

Section 4 Requirements Requirements Topic 
Subsection 1 Stairs 
Subsection 2 Walkways and Ramps 
Subsection 3 Vertical and Inclined Ladders 
Subsection 4 Guard Rails and Climber Safety Devices 
Subsection 5 Fall Protection from Secondary Fall Points 
Subsection 6 Work Platforms 
Subsection 7 Handles 
Subsection 8 Hatches 
Subsection 9 Doors and Scuttles 
Subsection 10 Manual Valve Operation, Access, Location, and Orientation 
Subsection 11 Maintenance Access 

 

3 Terminology 
Access Aid:  A device that makes operation of, or access to, operating or maintenance components possible, 
or more immediate.  For example, a ladder to an access platform. 

Accessibility: The ability for personnel to access equipment that requires maintenance, inspection, 
removal, or replacement while wearing the appropriate clothing, including personal protective equipment, 
and the ability to use all necessary tools and test equipment. 

Active Protection:  A safety design or device that actively (or directly) requires a person to take specific 
actions before a potential loss, for example, donning a fall arrestor fitted to both the ladder and the climber. 

Anthropometrics: The measurement of human variability of body dimensions and strength as a function of 
gender, race, and regional origin. 

Case: The part of equipment that encloses and protects the equipment from its surroundings and protects 
the surroundings – including personnel – from the equipment. 

Crew Member: Any person on board a vessel, including the Master, who is not a passenger.  This term is 
used interchangeably throughout this document with “seafarer”.    

Design Load: The maximum intended load, being the total of all loads including the weight of the personnel, 
materials, and equipment, including the means of access structure. 

Enclosed Space:  For the purpose of the ERGO ES notation, an enclosed space is defined as the interior 
portions of a vessel where people work and live. 

Guardrail or safety rail:  Device for protection against accidental fall or accidental access to a hazardous 
area, with which stairs, step ladders or landings, platforms and walkways, or deck edges/fall points may be 
equipped. 

Handrail:  Top element designed to be grasped by the hand for body support which can be used individually 
or as the upper part of a rail. 

Maintainability: The ability to carry out maintenance tasks, such as testing, servicing, calibrating, adjusting, 
removing, replacing or repairing rapidly and effectively in order to allow equipment and systems to achieve a 
specified level of performance. 

Maintenance: All activities necessary to keep equipment in, or restore it to, a specified level of performance. 

Maintenance Item, Critical: Includes those maintenance actions which are system and safety critical, meaning 
a system critical to the safe operation of the vessel cannot function without that aspect being functional, 
and moderate to frequent maintenance actions are required.  These are referred to as Category 1 maintenance 
items for maintenance access criticality categorization purposes. 
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Maintenance Item, Non-Critical: Includes those maintenance actions which are not system critical as 
defined above but are maintenance actions that are required frequently for the proper operation of the vessel.  
These are referred to as Category 2 maintenance items for maintenance access criticality categorization 
purposes. 

Maintenance Item, Infrequently Used Non-Critical: Includes those maintenance actions which are considered to 
be non-critical to system status and safety, and that do not require frequent access.  These are referred to as 
Category 3 maintenance items for maintenance access criticality categorization purposes. 

Manual Valve: A valve that is manually opened by a human operator using a handwheel, lever, chain, extender, 
or other hand-operated device. 

Newton:  SI unit of force. One Newton is equal to the amount of net force required to accelerate a mass of 
one kilogram at a rate of one meter per second squared. 

Newton-Meters (N-m): SI unit of torque.  One Newton-meter is equal to the torque resulting from a force 
of one Newton applied perpendicularly to a moment arm which is one meter long. 

Operating Torque: The force an operator or maintainer exerts by pushing or pulling on a lever or turning a 
handwheel. 

Passive Protection: A safety design or device that requires a person to take no specific action prior to a potential 
loss, for example, a safety cage permanently fitted to a ladder.  See also “Active protection” above. 

Pound Force:  One pound force is equal to the gravitational force exerted on a mass of one pound on the 
surface of the Earth. 

Reach Rod: A rod for operating a remote valve that would otherwise not be accessible (for example, to 
operate a valve below a deck grating). 

Readily or Immediately Accessible Valves:  Valves that are:  

• Located in a space that can be entered without requiring tools or keys 

• Clear of obstructions, moving equipment and hot surfaces 

• Within operator’s reach without requiring use of extenders, ladders, or other access aids. 

Seafarer: Any person onboard a vessel, including the Master, who is not a passenger. This term is used 
interchangeably throughout this document with “crew member”.    

Shall: Expresses a provision that is mandatory. 

Stair:  One of a flight or series of steps for going from one level to another, as opposed to a ladder offering 
two vertical, or nearly vertical, risers between rungs forming a means of climbing up or down. 

Toeboard:  Solid lower part of a guard-rail on a landing to prevent the fall of objects from a floor level. 

Topside: For the purposes of ERGO TOP notation, topsides are considered to be the weather deck and above, 
and that are exposed to the elements. 

Valve, Critical: Valves that require rapid and/or frequent access during normal operations or emergency 
conditions.  These are referred to as Category 1 Valves for valve criticality categorization purposes. 

Valve, Non-Critical: Valves that are not critical for operations but that are required for routine maintenance.  
These are referred to as Category 2 Valves for valve criticality categorization purposes. 

Valve, Infrequently Used Non-Critical: Valves that are not critical for operations or routine maintenance 
and that are infrequently used for particular tasks like commissioning, start-up, shutdown, or rarely performed 
maintenance tasks.  These are referred to as Category 3 Valves for valve criticality categorization purposes. 

Workspaces: Areas allocated for work.  Categories of workspaces include: navigation spaces, service spaces 
(galley, laundry), and machinery spaces. 
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Section 1 Introduction 
 

4  Notations 
This Guide provides requirements for ABS notations in four separate areas, as follows: 

• ERGO TOP notation is directed at assessing the human and topsides structures fit and compatibility, 
including external ramps, ladders, platforms, and other topsides structures (weather deck area) associated 
with crew safety and job performance. 

• ERGO ES notation is directed at assessing the human fit and compatibility of areas inside the skin of 
the vessel on or below the main deck  (whether of a ship or an offshore structure) .  These include interior 
ramps, passageways, ramps hatches and scuttles, and other structures associated with crew safety and 
job performance. 

• ERGO VALVE notation is directed at assessing the access and use of operating and maintenance valves 
with regard to accessibility and ease of identification and use. 

• ERGO MAINT notation is directed at assessing the safety and ease of access to maintenance areas 
(maintenance platforms, access aids such as ladders, and the size of the maintenance workspace). 

5 Process for Obtaining a Notation 

5.1 Design Compliance Verification 
Arrangement drawings, plans, and vessel design specifications for structures associated with these notations 
shall be prepared and submitted to ABS Engineering for review.  For new construction, the drawings shall 
be provided to ABS Engineering during the detailed design phase.  For existing vessels, the arrangement 
drawings and plans reflecting the current fittings and configurations shall be provided to and approved by 
ABS Engineering in advance of ABS Surveyor verifications. 

Follow-up physical verification measurements of ergonomic criteria shall be performed by an ABS Surveyor.  
The ABS Surveyor shall select verification measurement sites. 

5.2 Results 
The ABS Engineering ergonomic assessment, and ABS Surveyor verification measurements, shall be reviewed 
by the ABS Surveyor for determination of notation confirmation.  

6 Surveys after Construction 
It is intended that all surveys after construction are to be aligned with Classification Surveys.  Harmonization 
of surveys is to be carried out at the first available opportunity. 

6.1 Annual Surveys 
In order to maintain an ERGO notation, an Annual Survey shall be made within three (3) months before or 
after each annual anniversary date of the crediting of the Initial Survey.  The following information shall 
be reviewed by the attending ABS Surveyor for issues that could affect the specific ergonomic notation. 

i) Collision and grounding reports since Initial or previous Annual Survey 

ii) Fire, repair, and damage reports since Initial or previous Annual Survey 

iii) A list of all structural or mechanical modifications to the vessel since Initial or previous Annual Survey 

iv) Verification that equipment and access structures continue to be fit for purpose and are fitted in 
accordance with ergonomics criteria stated within this Guide 

During the attending ABS Surveyor’s review of the submitted information, a determination will be made 
as to whether changes or alterations have taken place that could affect an ERGO notation.  As a result, the 
vessel may be subject to a verification and validation during a Surveyor’s review of the ergonomic aspects of 
the design. 
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6.2 Requirements for Vessel Alterations 
No alterations which affect or may affect the ERGO notation awarded, including alterations to the structure, 
machinery, electrical systems, piping, or furnishings, are to be made to the vessel unless plans of the proposed 
alterations are submitted to and approved by ABS before the work is commenced.  If ABS determines that 
the alteration will affect the ERGO notation, the altered vessel may be subject to the review and verification 
requirements of this Guide. 

7 Alternatives 

7.1 General 
ABS will consider alternative arrangements or criteria which can be shown to meet the intent of criteria directly 
cited or referred to in this Guide.  The demonstration of an alternative’s acceptability can be made through 
either the presentation of satisfactory service experience or systematic analysis based on valid engineering 
principles. 

7.2 Other Regulations 
ABS may consider for its acceptance, alternative arrangements and details which can be shown to comply 
with standards recognized in the country (flag State) in which the vessel is registered or operated, provided 
they are deemed not less effective.  

7.3 Departures from Criteria 
It is recognized that unusual or unforeseen conditions may lead to a case where one or more of the parameters 
of interest in granting a notation may temporarily fall outside the range of acceptability.  

When a departure from criteria is identified during either the notation’s initial issuance or reconfirmation 
process, it shall be reviewed by ABS in consultation with the Owner.  When the ergonomic design contains 
departures from the stated criteria, these will be subject to special consideration upon the receipt of details 
about the departure.  Depending on the degree and consequences of the departure, the shipyard or Owner 
may be required to provide an assessment and remediation plan to obtain or maintain the notation.  Failure 
to complete the agreed remediation by the due date will lead to withdrawal of the notation.  
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S e c t i o n  2 :  D o c u m e n t a t i o n  

S E C T I O N   2  Documentation 

1 Plans, Certifications, and Documentation 
One set of the official (design and construction agents) electronic copies of the following plans and information 
shall be submitted to ABS Engineering for the purpose of review in the context of the ERGO notations 
being sought.   

i) Details of arrangements of the components and structures appropriate for the notation(s) being sought. 

ii) Diagrammed details of each of the above components and structures 

iii) Any vendor documentation or certifications pertinent to applying the requirements to the design. 

For new construction, the drawings shall be provided to ABS Engineering during the detailed design phase.  
For existing vessels, the arrangement drawings and plans reflecting the current configurations (e.g., topsides, 
below decks, etc.) shall be provided to, and approved by, ABS Engineering in advance of ABS Surveyor 
verifications. 

ABS Engineering shall review the submitted accommodations documentation.  ABS Engineering shall report 
any deviation from criteria to the Owner/shipyard for resolution and shall also identify any criteria that the 
ABS Surveyors must field-verify. 

The ABS Surveyor shall verify that the submitted drawings match the constructed vessel.  The ABS Surveyor 
shall also verify any criteria that are outstanding from the ABS Engineering review and document deviations 
from criteria. 
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S e c t i o n  3 :  N o t a t i o n s  

S E C T I O N   3 Notations 

1 ERGO Notation Requirements 
Section 3, Table 1 “Requirements for each ERGO Notation” identifies the requirements applicable to the 
each of the offered notations.  The presence of an “x” in the table indicates the requirements section that 
applies to each notation. 

 

TABLE 1 
Requirements for each ERGO Notation 

Requirements for 
Notations 

(See Section 4) 
Requirements Topic 

 E
R

G
O

 T
O

P 

 E
R

G
O

 E
S 

 E
R

G
O

 V
A

LV
E 

 E
R

G
O

 M
A

IN
T 

Subsection 1 Stairs x  x   
Subsection 2 Walkways and Ramps x x x(1)  
Subsection 3 Vertical and Inclined Ladders x x x(1)  
Subsection 4 Guard Rails and Climber Safety Devices x x x(1) x 
Subsection 5 Fall Protection from Secondary Fall Points x x   
Subsection 6 Work Platforms x x x(1) x 
Subsection 7 Handles x x x(1) x 
Subsection 8 Hatches x x x(1) x 
Subsection 9 Doors and Scuttles x x x(1) x 
Subsection 10 Manual Valve Operation, Access, Location, and Orientation   x x 
Subsection 11 Maintenance Access    x 

Note: 
1 Requirements imposed only when the ramp, ladder, platform, handles or other access is fitted for the purpose 

of valve access.   
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S e c t i o n  4 :  R e q u i r e m e n t s  f o r  N o t a t i o n ( s )  

S E C T I O N   4  Requirements for Notation(s) 

1 Stairs 
This Subsection contains requirements related to the design of stairs.  The considerations listed below apply 
to the design of stairs and are not represented in the following figure and tables. 

1.1 General 
Following are general requirements for stairs: 

i) Stairs are appropriate means for changing from one walking surface to another when the change in 
vertical elevation is greater than 600 mm (23.5 in.).  

ii) Stairs shall be provided in lieu of ladders or ramps in accommodations spaces, office spaces, or to 
the navigation bridge. 

iii) The angle of inclination shall be sufficient to provide the riser height and tread depth that follows, 
with a minimum angle of 38 degrees and maximum angle of 45 degrees.  

iv) Stairs exposed to the elements shall have additional slip resistance due to potential exposure to water 
and ice. 

v) Stairs shall be used in living quarters instead of inclined ladders. 

vi) No impediments or tripping hazards shall intrude into the climbing spaces of stairs (for example, 
electrical boxes, valves, actuators, or piping). 

vii) No impediments or tripping hazards shall impede access to stair landings (for example, piping runs 
over the landing or coamings/retention barriers). 

1.2 Landings  
1.2.1 Clear Landing 

A clear landing at least as wide as the tread width and a minimum of 915 mm (36 in.) long shall be 
provided at the top and bottom of each stairway. 

1.2.2 Intermediate Landing 
An intermediate landing shall be provided at each deck level serviced by a stair, or a maximum of 
every 3500 mm (140 in.) of vertical travel for stairs with a vertical rise of 6100 mm (240 in.). 

1.2.3 Change in Climb Direction 
Any change of direction in a stairway shall be accomplished by means of an intermediate landing 
at least as wide as the tread width and a minimum of 915 mm (36 in.) long. 

1.2.4 Maximum Angle of Inclination 
Stairways shall have a maximum angle of inclination from the horizontal of 45 degrees. 

1.2.5 Accommodating Stretchers 
Where stairs change directions, intermediate landings along paths for evacuating personnel on 
stretchers shall be 1525 mm (60 in.) or greater in length to accommodate rotating the stretcher.  
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Section 4 Requirements for Notations 
 

1.3 Stair Risers and Treads 
Stair risers and treads shall have the following design, and see also Section 4, Figure 1, “Stair Step Riser 
and Tread Design”: 

i) A riser height shall be no more than 230 mm (9 in.) and a tread depth of 280 mm (11 in.), including a 
25 mm (1 in.) tread nosing (step overhang) 

ii) For stairs the depth of the tread and the height of riser shall be consistent 

iii) Minimum tread width on one-way (where there is expected to be only one person transiting, ascending 
or descending stairway) stairs shall be at least 700 mm (27.5 in.)  

iv) Minimum tread width on two-way (where there may be two persons, ascending and descending, 
or passing in opposite directions) stairs shall be at least 900 mm (35.5 in.) 

v) Once a minimum tread width has been established at any deck in that stair run, it shall not decrease 
in the direction of egress 

vi) Nosings shall have a non-slip/skid surface that shall have a coefficient of friction (COF) of 0.6 or 
greater measured when wet. 

 

FIGURE 1 
Stair Step Riser and Tread Design 

Dimension Requirements 
A Tread Depth 280 mm (11.0 in.) 

B Vertical distance between steps ≤ 230 mm (9.0 in.) 

C Step overhang distance 25 mm (1.0 in.) 

D Steps angle of inclination 38 to 45 degrees 
 

Step

Step

D

B C

A

 
 

1.4 Headroom 
Clear headroom (free height) maintained in all stairs shall be at least 2130 mm (84 in.). 
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Section 4 Requirements for Notations 
 

10 ABS GUIDE FOR ERGONOMIC NOTATIONS . 2013 

1.5 Stair Handrails  
Stair handrails shall be fitted as follows: 

i) Stairs with three or more steps shall be provided with handrails as detailed in Section 4, Table 1, 
“Stair Handrail Arrangements”.  

ii) A single-tier handrail to maintain balance while going up or down the stairs shall be installed on 
the bulkhead side(s) of stairs.  

iii) A two-tier handrail to maintain balance and prevent falls from stairs shall be installed on non-enclosed 
sides of stairs.  

 

TABLE 1 
Stair Handrail Arrangements 

Arrangement Handrail Requirement 

1120 mm (44 in.) or wider stair with bulkhead on 
both sides 

Single tier handrail on both sides 

Less than 1120 mm (44 in.) stair width with 
bulkhead on both sides 

Single tier handrail on one side, preferably on the 
right side descending. 

1120 mm (44 in.) or wider stair, one side exposed, 
one with bulkhead 

Two tier handrail on exposed side, single tier on 
bulkhead side 

Less than 1120 mm (44 in.) stair width, one side 
exposed, one with bulkhead 

Two tier handrail on exposed side 

All widths, both sides of stairs exposed Two tier handrail on both sides 
 

1.6  Dimensions 
i) Handrails shall be constructed with a circular cross section with a diameter of 40 mm (1.5 in.) to 

50 mm (2.0 in.). 

ii) Square or rectangular handrails shall not be fitted to stairs.  

iii) The height of single tier handrails shall be 915 mm (36 in.) to 1000 mm (39 in.) from the top of 
the top rail to the surface of the tread.  

iv) Two-tier handrails shall be two equally-spaced courses of rail with the vertical height of the top of 
the top rail 915 mm (36 in.) to 1000 mm (39 in.) above the tread at its nosing.  

v) A minimum clearance of 75 mm (3 in.) shall be provided between the handrail and bulkhead or 
other obstruction. 

2 Walkways and Ramps 
This Subsection includes general principles as well as the design requirements for the arrangement of walkways 
and ramps and the provision of guardrails. 

2.1 General Principles 
The principles listed below apply to the design of walkways and ramps and are not represented in the following 
figures or tables. 

i) Guard rails shall be provided at the exposed side of any walking or standing surface that is 600 mm 
(23.5 in.) or higher above the adjacent surface and where a person could fall from the upper to the 
lower surface. 

ii) Ramps are used with changes in vertical elevations of less than 600 mm (23.5 in.). 

iii) Ramps are provided with a non-skid surface that shall have a coefficient of friction (COF) of 0.6 
or greater measured when wet. 
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Section 4 Requirements for Notations 
 

iv) Headroom in all walkways shall be ≥ 2130 mm (84 in.). 

v) Toeboards shall be provided on elevated walkways, platforms, and ramps.   

vi) No impediments or tripping hazards shall intrude into the transit space (for example, electrical boxes, 
valves, actuators, or piping). 

vii) No impediments or tripping hazards shall impede use of a walkway or ramp (for example, piping 
runs, hatch covers, deck impediments (e.g., through bolts) or combings/retention barriers). 

2.2 Design Loads 
The design loads listed in the following Subparagraphs are design load requirements for the ERGO notations.  
Where requirements for design loads, specified by other regulatory bodies (e.g., flag Administrations and 
port State authorities), are greater, those requirements take precedence over this Guide.  

This Guide defines “design load” as the maximum intended load, being the total of all loads including the 
weight of the personnel, materials, and equipment, including the means of access structure. 

2.2.1 Guardrails  
Guardrails shall withstand anticipated loads but not less than 90 kg (200 lbs) at any point and in 
any direction when applied to the top rail. 

2.2.2 Design Loads and Maximum Deflection 
The minimum design loads for the walkways and ramps are: 

i) 2.0 kN/m2 (0.29 lbf/in2) under uniform load for the structure, and  

ii) 1.5 kN (337 lbf) concentrated load applied in the most unfavorable position over a 
concentrated load area of 200 mm × 200 mm (8 in. × 8 in.) for the flooring.  

iii) When loaded with the design load, the deflection of the flooring shall not exceed 1/200th 
of the span and the difference between the loaded and adjacent unloaded flooring shall not 
exceed 4 mm in height. 

2.3 Walkway Design 
The dimensions relating to the design of walkways and ramps are presented in Section 4, Figure 2, “Walkway 
and Ramp Design”. 

2.3.1 Opening in Gratings 
i) The maximum opening in a walkway grating under which the presence of persons is expected 

shall be less than 22 mm (0.9 in.). 

ii) The maximum opening in a walkway grating under which the presence of persons is not 
expected shall be less than 35 mm (1.7 in.). 

2.3.2 Toeboards 
Toeboards shall have a height of 100 mm (4.0 in.) and have no more than a 6 mm (0.25 in.) clearance 
between the bottom edge of the toeboard and the walking surface. 
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Section 4 Requirements for Notations 
 

FIGURE 2 
Walkway and Ramp Design(1) 

Dimension Requirements 

A 

Walkway width – one person(2) ≥ 710 mm (28 in.) 

Walkway width – two-way passage, or means of access 
or egress to an entrance  ≥ 915 mm (36 in.) 

Walkway width – emergency egress, unobstructed width ≥ 1120 mm (44 in.) 

B Distance behind handrail and any obstruction ≥ 75 mm (3.0 in.) 

C  Gaps between two handrail sections or other structural 
members ≤ 50 mm (2.0 in.) 

D  Span between two handrail stanchions ≤ 2.4 m  (8 ft) 

E  Outside diameter of handrail ≥ 40 mm (1.5 in.)  
≤ 50 mm (2.0 in.)  

F  Height of handrail 1070 mm (42.0 in.) 

G  Height of intermediate rail  500 mm (19.5 in.) 

H  Maximum distance between the adjacent stanchions 
across handrail gaps ≤ 350 mm (14.0 in.) 

I  Distance below any covered overhead structure or 
obstruction ≥ 2130 mm (84 in.) 

θ 
Ramp angle of inclination – unaided materials handling ≤ 5 degrees 

Ramp angle of inclination – personnel walkway ≤ 15 degrees 

Notes:  
1 Toeboard omitted for clarity. 

2 The walkway width may be diminished to ≥ 500 mm around a walkway 
structure web frames. 

 

A

Nearest Obstruction 
Behind Handrail

B

C D

H

G

E

F

θ

I
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Section 4 Requirements for Notations 
 

3 Vertical and Inclined Ladders 
This Subsection contains requirements related to the design of vertical and inclined ladders.   

3.1  General 
This Subsection contains requirements related to the design of the different attributes of vertical ladders, 
inclined ladders, and individual rung ladders.  The requirements included in the figures and tables below 
provides the design and dimension requirements.  Requirements related to topside stairs are provided in 
Subsection 4/1, “Stairs”. 

The considerations listed below apply to the design of vertical and inclined ladders and are not represented 
in the following figures. 

Vertical ladders, inclined ladders or ramps shall be provided whenever operators or maintainers must change 
elevation abruptly by more than 300 mm (12.0 in.).  (Requirements relating to ramps are found in 
Subsection 4/2, “Walkways and Ramps”.)  These structures, or a simple step, shall also be used for passage 
over low objects (e.g., pipes, lines, ridges).   

Vertical ladders and  inclined ladders hall be provided with skid/slip resistant on the rungs that shall have a 
coefficient of friction (COF) of 0.6 or greater measured when wet. 

See Section 4, Table 2, “Inclination of Ladders” for requirements on angle of inclination.  

 

TABLE 2 
Inclination of Ladders 

Dimension Requirements 
Inclined Ladders 45 to 60 degrees 
Vertical Ladders 80 to 90 degrees 

 

3.2 Design Loads 
The design loads listed in the following Subparagraphs are design load requirements. However, if requirements 
for design loads specified by other regulatory bodies (e.g., flag Administrations and port State authorities) 
are more limiting, those requirements take precedence over this Guide.  

This Guide defines “design load" as the maximum intended load, being the total of all loads including the 
weight of the personnel, materials, equipment and means of access structure, and shall be as follows: 

i) Ladder handrails shall withstand anticipated loads but not less than 90 kg (200 lbs) at any point 
and in any direction when applied to the top rail. 

ii) For vertical ladders, the design load shall be determined by the anticipated usage of the ladder, but 
shall not be less than a single concentrated live load of 90 kg (200 lbs).  The weight of the ladder 
and attached appurtenances together with the design load shall be considered in the design of rails 
and fastenings.  

iii) Inclined ladders shall be designed and constructed to carry a load of at least three times the normal 
load anticipated. 

3.3 Vertical Ladders 
3.3.1 General  

General requirements for vertical ladders are: 

i) Permanent vertical ladders shall be attached to a permanent structure.  

ii) Fitted with a maximum distance from the ladder’s centerline to any object that must be 
reached by personnel from the ladder shall not exceed 965 mm (38.0 in.). 
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Section 4 Requirements for Notations 
 

iii) Located so as not to interfere with the opening and closing of hatches, doors, gratings, or other 
types of access.  

iv) No impediments shall intrude into the climbing space (for examples, electrical boxes, valves, 
actuators, or piping). 

3.3.2 Clearances 
i) Overhead clearance above vertical ladder platforms shall be a minimum of 2500 mm 

(84.0 in.) 

ii) There shall be at least 750 mm (29.5 in.) clearance in front of the ladder (climbing space). 

iii) There shall be between 175 mm (7.0 in.) to 200 mm (8.0 in.) clearance behind the ladder 
(toe space). 

3.4  Rung Design 
i) Rungs shall be equally spaced along the entire flight of the ladder. 

ii) If square bar is used for the rung, it shall be fitted to form a horizontal step with the edges pointing 
upward. 

iii) Rungs shall also be carried through the side stringers and attached by double continuous welding. 

iv) Ladder rungs shall be arranged so a rung is aligned with any platform or deck that an operator or 
maintainer will be stepping to or from. 

3.5 Provision of Platforms 
i) When the height of a vertical ladder exceeds 6.0 m (19.5 ft), an intermediate or linking platform 

shall be used. 

ii) If a work task requires the use of two hands, working from a vertical ladder is not appropriate.  The 
work area shall be provided with a work platform that provides a flat, stable standing surface.  

3.6 Vertical Ladders as Means of Access 
Where vertical ladders lead to manholes or passageways, horizontal or vertical handles or grab bars shall 
be provided.  These shall extend at least 1070 mm (42.0 in.) above the landing platform or access/egress 
level served by the ladder.  See also Subsection 4/7, “Handles”. 

3.7 Vertical Ladder Design and Dimensions 
The following figures present requirements for vertical ladders design and dimensioning: 

• Figure 3, “Vertical Ladders (General Criteria)” 

• Figure 4, “Staggered Vertical Ladder” 

• Figure 5, “Vertical Ladders to Landings (Side Mount)” 

• Figure 6, “Vertical Ladders to Landings (Ladder through Platform)” 
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Section 4 Requirements for Notations 
 

FIGURE 3 
Vertical Ladders (General Criteria) 

Dimension Requirements 
A Overhead Clearance 2130 mm (84.0 in.) 

B Ladder distance (gap accommodating toe 
space) from surface (at 90 degrees) 

≥ 175 mm (7.0 in.) 
≤ 200 mm (8.0 in.) 

C Horizontal Clearance  
(from ladder face and obstacles) 

≥ 750 mm (29.5 in.) or  
≥ 600 mm (23.5 in.) 
(in way of openings) 

D Distance between ladder attachments /securing 
devices ≤ 2.5 m (8.0 ft)  

E Ladder angle of inclination from the horizontal 80 to 90 degrees 

F 
Rung Design – (Can be round or square bar; 
where square bar is fitted, orientation shall be 
edge up) 

Square bar  
25 mm (1.0 in.) × 25 mm (1.0 in.)  
Round bar  
25 mm (1.0 in.)  diameter 

G Distance between ladder rungs (rungs evenly 
spaced throughout the full run of the ladder) 

≥ 275 mm (11.0 in.)  
≤ 300 mm (12.0 in.) 

H Skew angle ≤ 2 degrees 

I Stringer separation 400 to 450 mm (16.0 to 18.0 in.) 

J Ladder height:  Ladders over 6 m (19.7 ft) 
require intermediate/linking platforms)  ≤ 6.0 m (19.5 ft) 

 

H

J

I

G

FE

D

C

B
A
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