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Preface
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overemphasized. As industries continue to grow and evolve, the role of the Scaffolding Design Engineer has become essential

to ensuring the safety and stability of construction projects, while also meeting regulatory standards and industry best

practices. Recognizing this critical need,SSDFhas developed this comprehensive handbook to equip scaffolding design
engineers with the knowledgeand expertise required to excel in their roles.

This handbook is designed to provide a solid foundation in the principles of scaffolding design, while aligning engineershwit
the latest industry standards, regulations, and innovative techniques. As scaffolding design continues to advance in response
to technological progress and evolving safety protocols, it is vital for professionals in the field to stay informed about theost
current methodologies and tools. This handbook serves as a bridge between traditional scaffolding design practices and
cutting-edge solutions that can be applied to a variety of industrial settings.

By studying this material, scaffolding design engineers will gain an-islepth understanding of the National Occupational
Standards (NOS) relevant to their field. Each section is structured to ensure that learners can grasp, apply, and uphold the
highest standards of scaffolding safety and design integrity within their workplaces. Additionally, this handbook places
significant emphasis on fostering innovative skills that are essential for solving the increasingly complex challenges facied
qYT ¢! &t lERwonméngg.l R¢

At SSDFE, we believe that learning and development are ongoing processes. This handbook is not simply a guide for
assessments, but a valuable reference that scaffolding design engineers can turn to throughout their careers. We hope this
material empowers engineersto contribute meaningfully to their organizations, ensuring that scaffolding projects are
executed with safety, reliability, and efficiency in mind.

We are confident that the knowledge and skills acquired from this handbook will not only enhance the professional
competence of scaffolding design engineers, but also promote a culture of safety, accountability, and excellence in the
workplaces where theyoperate. As you engage with the content, we encourage you to apply what you learn, continually strive
for professional growth, and remain committed to ensuring the safety and stability of every scaffolding structure you design.

Welcome to the future of safety management.

Thank you.
J. K. Anand,
Chairman,

Safety Skill Development Foundation
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1. Introduction

In the rapidly evolving landscape of industrial operations, the safety, stability, and structural integrity of scaffolding
systems are paramount. As industries grow and new technologies emerge, the complexity involved in designing safe,
efficient, and dependable scaffolding structures increases significantly. This heightened demand for secure working
environments highlights the necessity for highly trained professionals who can effectively address these challenges and
ensure that scaffolding systems adhere to the highestafety standards.

In this context, the role of the Scaffolding Design Engineer becomes essential. These engineers are tasked with the
meticulous planning, design, and execution of scaffolding systems that enable workers to perform tasks at elevated
heights while ensuring stuctural safety. With a comprehensive understanding of engineering principles, safety
regulations, and innovative design strategies, they play a crucial role in accident prevention and in providing the necessary
support for construction and maintenance acivities.

As industries continue to progress and encounter new challenges, the demand for adept scaffolding design engineers
who can adjust to evolving requirements, technologies, and safety standards is more critical than ever. Their expertise is
vital in ensuringthat scaffolding structures not only comply with regulations but also enhance worker safety, operational
efficiency, and overall project success.

1.1. Purpose of the Handbook

This handbook has been meticulously developed bSDF to serve as a comprehensive resource for individuals training
to become Scaffold Design Engineerlt is designed to equip participants with the necessary knowledge and skills to not
only understand and apply existing safety standards but also to adapt to the evehanging demands of the industrial
sector. By bridging the gap between theoretical knowldge and practical application, this handbook ensures thaScaffold
Design Engineegre fully prepared tomeet the challenges of their roles.



1.2. Scope and Content

The content of this handbook is aligned with the
National Occupational Standards (NOS) for the
Scaffold Design EngineefSSD/VSQ/Q0203)It covers
a broad range of topics that are essential for effective
scaffolding design as pervarious industrial settings.
requirement These include:

Scaffoldings & Specifications

1

Understand various types of scaffolding systems
to be used in any type of industry or construction
job.

Learn specification of scaffolding material, part
and constructional techniques.

Scaffolding detail should be known so that design,
planning, or any construction goes within the
proper code of safety and all regulatory
compliances.

Know about Scaffold drawings & Designs Indian
and International standard code

One's ability in reading, understanding, and
preparing scaffolding drawings & designs.

Awareness of Indian and International Standards
and Codes specifying the guidelines for the

scaffolding design so proper comprehension of
compliance and best practice can be made.

Understanding the important aspects of scaffold
design: dimensions, safety, and material
specifications in conformity to the standards.

Scaffold Design & Drawings using Scaffold &
Computer Aided Design (CAD) System

To use CAD tools and complete scaffold
drawings, design, and generate output
appropriately.

Understand the parts of scaffolding that are
added into CAD software, which can explain and
design more accurately.

Learn to design the scaffolds considering safety
and designing requirements using advanced
design software.

Load Calculations for Scaffold Designs Based on
Indian & International Codes

Understand how loads are calculated using
scaffolding, dead loads, live loads, and
environmental loads.

Know how to achieve scaffold designs that are
structurally sound and compliant with Indian and
international standards of loadbearing capacity.

Apply the relevant load calculation methods to
scaffold types for ensuring their safety and
reliability.

Analysis of Scaffold Design using STAAD Pro as
per Applicable IS and International Codes

Learn to use STAAD Pro, a structural analysis and
design software, for evaluating scaffold design
integrity.

Apply Indian Standard (IS) and international
codes to analyse scaffold structures and ensure
compliance with safety and performance
standards.

Practical knowledge in the analysis of scaffold
components under different loading conditions
using advanced engineering software.

Plan, Organize & Monitor Scaffolding Safety
Protocols

Understand the basic components of scaffolding
safety procedures, which include planning, risk
assessment, and safety inspections.

Understand how to plan and control scaffold
safety procedures for a safe working environment.

Learn safety management plans for scaffolding
activities that are compliant with all the relevant
safety rules and regulations.

DGT/VSQ/N0102: Employability Skills (60 Hours)

Develop fundamental employability skills in
communication, teamwork, problem-solving, and
time management.

Ensure that proper soft skills are acquired toward
achieving success in the scaffolding design and
construction industry.

Prepare for the workplace by professional
behaviour, high standards in interpersonal skills,
and an attitude towards work and safety.



1.3. Learning Objectives

The primary goal of this handbook is to prepare
scaffolding design engineers with the knowledge,
skills, and competencies needed to design,
implement, and maintain safe, efficient, and
compliant scaffolding systems in industrial and
construction settings. At the end of this course,
participants will be able to:

Understand Scaffolding Systems:

1 Identify and understand the different types of
scaffolding systems used in various construction
and industrial projects.

1 Grasp all specifications, materials, and
scaffolding components regarding safe and
stable design.

Understand Scaffold Drawings and Designs:

1 Read, interpret, scaffold drawings and designs
with adherence to Indian and International
standard codes for codes.

1 Understanding the principles and regulatory
requirements behind the scaffolding design in
varied industries

Computer -Aided Scaffold Design

1 Creating precisescaffold design and drawings on
CAD systems.

1 Incorporate scaffold-specific elements and
safety aspects into CAD designs for structural
strength and functionality.

Compute Loads in Scaffold Designs:

i Carry out accurate load computations for
scaffolding systems, considering live loads, dead
loads, and environmental conditions.

1 Scaffolding designs should be designed to meet
Indian and international load-carrying standards
and practices.

Analysis of Scaffold Design with STAAD Pro

1 Use STAAD Pro or any other structural analysis
software to assess and optimize the design of
scaffolds.

1 Analysing the scaffolding system based on
relevant Indian Standards (IS) and international
codes, to ensure safety and reliability.

Plan and Implement Scaffolding Safety Protocols:

1 Plan, organize, and monitor scaffolding safety
protocols in all operations. This will be aligned
with safety regulations and industry best
practices.

1 Develop safety management plans and carry out
risk assessments that minimize hazards and
accidents on the job site.

Improve Employability and Professional Skills:

1 Develop skills in teamwork, communication, and
problem solving to be applied effectively in the
scaffolding projects.

1 Develop professional attitude, time management
skills, and safety conscious behaviour for
effective performance in the scaffolding design
and construction profession.

Through achieving these objectives, participants will
be well positioned to make safe, reliable, and efficient
scaffolding designs that maintain the structural
integrity of scaffolding systems while still complying
with all the safety regulations and stanérds.



1.4. Alignment with Industry Norms and Innovation

The industrial sector is prone to frequent updates; newechnology and processes commonly come forth, and the updated
safety regulations. The book does not only present the primary principles of scaffolding design but also introduces
participants to innovative skills and approaches that are felt highly essentiafor survival in such an advancing
environment. Whether it is the latest advancements in scaffolding materials, design technologies, or learning how to
implement new safety and regulatory requirements, this handbook ensures that scaffolding design engineeare welk
equipped to handle the demands of modern industry. By mastering both traditional and cuttingdge techniques,
participants will be prepared to design safe, reliable, and efficient scaffolding systems in line with the ewehanging
needs of theindustrial and construction sectors.

10



1.5. Who Should Use This Handbook

It targets people engaged in the design, planning, and

implementation of scaffolding systems for industrial
and construction purposes. Especially it has been
designed for

1 Scaffolding design engineers; one who does

thorough planning and design, coupled with
safety and structure guarantees about a scaffold
system.

9 Civil engineers and structural engineers: These

are individuals who collaborate with scaffolding
designers to guarantee the safety and
compliance of scaffolding systems in
construction sites.

1 Safety officers and safety managers: These are

people who supervise the safety policies of
scaffolding and ensure that the designs meet
regulatory safety standards.

1 Project managers: These are the ones who

oversee the installation and usage of scaffolding,

which guarantees that the projects are on
schedule and safety compliant.

1 Construction Supervisors: Those people who are
responsible for erecting scaffolding and ensure
that the erected scaffolding meets all safety
measures and design requirements.

Those who want to become Scaffolding Designers:
Those looking to join this design field and learn
traditional as well as contemporary designing
methods.

This book is ideal for any practitioner involved in the
continuous evolution of scaffolding systems, whether

it is from those charged with the duty of keeping
abreast of the safety regulations governing
scaffolding or to those motivated by the need for

further knowledge and experience in applying new
technologies and methods to scaffold design.

Regardless of how experienced you may be as a
professional, or relatively fresh to the discipline,

this book prepares you for the challenges offered by
an industry which is in transition.

11



1.6. How to Use This Handbook

Participants are encouraged to engage deeply with
the content of this handbook, using it as both a study
guide and a practical reference tool. Each section is
designed to build on the previous one, leading to a
comprehensive understanding of theScaffold Design

Engineer Practical exercises, case studies, and
assessment guidelines are included to reinforce
learning and provide realworld context.

To get themost out of this handbook:

1 Study each section thoroughly, taking the time
to understand the key concepts and how they
apply to reakworld situations.

Engage with the practical exercises and case
studies to see how theoretical knowledge
translates into practice.

Refer to the assessment guidelines to prepare
for evaluations and ensure you meet the required
standards for certification.

Use the additional resources section to explore
further reading and deepen your understanding of
complex topics.

12



1.7. The Path Forward

This guide will give you your foundation as you embark on a journey to become a Scaffold Design Engineer. As you learn
knowledge and skills that prepare you to face assessments, you will find yourself empowered enough to contribute in
significant ways towads the safe and efficient design of scaffolding structures that protect the workers and assist in the
completion of projects successfully.

SSDFhas committed itself to your learning and professional development. The discipline of scaffold structure design
requires not only deep knowledge in the principles of engineering but also knowledge of regulations on safety, industry
best practices, and sakty standards. With this commitment and drive, you will acquire the required skills in designing
scaffolds that are strong and up to the best safety standards.

As you continue in this line of work, you will get more expertise at analysing complex requirements, creating scaffolding
solutions which are scalable and safe, and ensuring the workers' safety. Your work will be a means to further develop the
smooth progression of projects with emphasis on safety.

We are confident that you will become a skilled and knowledgeable Scaffold Design Engineer, capable of facing the
challenges that this profession brings with a focus on continual learning, attention to detail, and practical experience.

13



2. Overview of this Program

A scaffold design engineer is essentially a professional specialist who designs scaffold structures that ensure the safe
and effective execution of constructions,maintenance, or industrial projects. Such engineers also ensure that systems
are designed within the scope of functional and safety requirements for any job, plus they meet applicable industry
regulations or standards.

The main responsibilities of a Scaffold Design Engineer include analysing project requirements, choosing the most
suitable scaffolding designs, and guaranteeing that the structures support people, materials, and equipment safely at
heights. They design scHolding systems, using their knowledge of engineering to make these scaffolding systems both
strong and stable but adaptable enough to the demands of the projegbossibly space limitations, load-carrying capacity,
and environmental considerations

2.1. Key Responsibilities:

1l
1l

Site surveys and scope analysis of projects to estimate scaffolding needs at site.
Design scaffolding systems using CAD software and tools for structural analysis.

Ensuring that it complies with local regulations, safety standards, and international codes (such as OSHA, ANSI,
BS).

Work closely with the construction teams, project managers, and safety officers to ensure the scaffolding design
is implemented efficiently.

Risk assessment and offering appropriate solutions for different safety hazards.

Continuously be up to date on industry trends, technologies, and regulations surrounding scaffolding.

14



2.2. Job Description

A Scaffold Design Engineer is responsible for creating safe and efficient scaffold designs using industry standards and
codes utilizes scaffold structural design software and computeraided design (CAD) & systems to develop accurate
scaffold drawings. Thedesign engineer calculates loads in accordance with national & international standards and
analyses scaffold structures using design software like STAAD Pro software and have good understanding of scaffold
specifications, drawings, Indian and internationalstandard codes to ensure complianceand safety in scaffold designs.

15



2.3. Personal Attributes

To succeed as a Fire Safety Officer, individuals should

possess the following attributes:

1

Physical and Mental Fitness: Must be
capable of performing duties that may
require physical exertion and remain
mentally sharp to make critical safety
decisions.

Integrity and Objectivity: Ability to remain
impartial and unbiased while enforcing
safety standards.

Knowledge of Laws and Regulations:
Comprehensive understanding of
occupational health and safety laws,
including local and international regulations.

Effective Communication: Ability to clearly
convey safety protocols and procedures to
workers at all levels.

Ethical Conduct: Must adhere to a strict
code of ethics, prioritizing safety over all
other concerns.

16



3. Qualification Parameters

Minimum Job Entry Age: 18 years

Educational Qualifications:

1
1
1
1

4-Year UG Program (with science): Minimum @ year of relevant work experience.

3-Year UG Degree (with science): Minimum @&fyears of relevant work experience..

NSQF Leveb.5 Qualification: Minimum of 112 years of relevant work experience (approximately 1.5 years).

NSQF Leveb Qualification: Minimum of 3 years of relevant work experience.
Training Duration:

For Regular Course- Duration: 600 hours (approximately 75 days).

For RPL Duration: 24 hours (approximately 3 days)

Mode of Training: Classroom instruction, practical exercises, and onthe-job training.
Qualification Levels:

NSQF Level:5, aligned with the National Skill Qualifications Framework.

17



4. Assessment Guidelines

Assessment Methods:

1 Written Examinations: Multiple-choice questions, shortanswer questions, and essaytype questions to test
theoretical knowledge.

1 Practical Assessments: Hands-on tasks to assess the ability to apply knowledge in realorld scenarios.
1 Viva Voce: Oral examinations to assess communication skills and understanding of concepts.

1 Projects: Practical projects to demonstrate the application of learned skills.

Grading System:

1 Grade A (70% and above):Excellent performance, showing a strong understanding and application of safety
protocols.

1 Grade B (60% to 69%)Good performance, with a solid grasp of safety concepts and practical skills.

1 Grade C (50% to 59%)Satisfactory performance, meeting basic requirements.

1 Fail (Below 50%):Insufficient performance, requiring further study and reassessment.
Re-assessment Opportunities:

1 Trainees who fail can reattempt the assessment in the next three months.

Re-assessment focuses only on the failed NOS unless the overall score is below 50%, requiring a fulagsessment.

18



5. Glossary of Terms

1

Scaffolding: A temporary structure used to
support workers and materials during the
construction, maintenance, or repair of buildings,
bridges, and other large structures.

Load-bearing Capacity : The maximum weight or
force that a scaffolding system or individual
component can safely support without risk of
failure.

CAD (Computer-Aided Design): Software used

by scaffold design engineers to create precise 2D
and 3D models of scaffolding systems, helping to
visualize and test designs before implementation

Safety Factor: A design principle that accounts
for potential errors or unforeseen conditions by
providing an additional margin of strength,
ensuring the scaffolding system can handle more
than the maximum expected load.

Scaffold Planks: Wooden or metal platforms
placed on scaffolding frames where workers
stand, often referred to asdecking.

Couplers: Devices used to join scaffold tubes,
creating secure connections between vertical and
horizontal members.

Risk Assessment: The process of identifying
hazards, evaluating risks, and determining
appropriate control measures to mitigate those
risks.

Safety Culture: The shared values, beliefs, and
practices that influence the attitudes and
behaviors of employees towards safety in the
workplace.

Outriggers: Extension arms used to stabilize
scaffolding systems by extending the base area,
providing additional support when the scaffold
extends beyond itsoriginal footprint.

Suspended Scaffolding: A type of scaffold that
hangs from an overhead structure, often used for
work at height on buildings or structures with
limited access.

Scaffold Design Load: The calculated weight or
force a scaffold system is designed to carry,
including dead load (weight of scaffold structure)
and live load (weight of workers, tools, materials).

Work Platform: A flat surface provided on the
scaffold for workers to stand or perform tasks. It
typically consists of planks or metal decking.

Bracing: Structural components used to stabilize
scaffolding systems, preventing movement or
collapse under load or environmental stresses.

Guardrails: Protective barriers installed along
the edges of scaffolds to prevent workers from
falling off the platform, typically required by
safety regulations.

Ledgers: Horizontal components in scaffolding
that connect vertical standards, providing
support for the scaffold platforms.

Transoms: Horizontal members placed across
the ledgers to support the scaffold planks or
platform.

Tubes (Pipes): Metal pipes or tubes that form the
structural framework of scaffolding. Typically
made of steel or aluminium, they provide strength
and stability workplace, such as helmets, gloves,
and safety glasses.

Base Plates: Flat metal plates used at the bottom
of scaffold posts to distribute the load and
prevent the scaffold legs from sinking into the
ground.

Standards: Vertical members of a scaffold that
support horizontal ledgers and bear the weight of
the platform and any loads on it.

Safety Steward: A professional responsible for
ensuring that workplace safety practices are
followed, risks are managed, and safety
standards are maintained.

SMART Goals: Goals that are Specific,
Measurable, Achievable, Relevant, and Time
bound, used to guide the planning and
achievement of objective

Tie-ins: Connections made between a scaffold
and an existing structure to ensure stability and
prevent movement or collapse during use

Shoring: The process of supporting a structure
temporarily with props or supports, often used
when designing scaffolding systems for structural
reinforcement or construction.

Scaffold Tags: Color-coded or labelled tags
attached to scaffolding systems to indicate
whether the structure is safe for use, under
inspection, or in need of repairs.

Mobile Scaffold: A portable scaffolding system
on wheels or casters, designed for flexibility and
ease of movement around a worksite.

Work-at-Height ~ Regulations:  Local and
international safety standards and guidelines that
govern the use of scaffolding and other
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equipment to prevent falls and injuries during
work at height.

Dynamic Load: A load that changes over time,

such as a moving worker or material. This load is
considered when designing scaffolding to ensure

it can withstand varying forces.

Dead Load: The static weight of the scaffolding
system itself, including tubes, boards, and any
fixed components.

Live Load: The weight of workers, tools,
materials, and equipment that the scaffold must
support during operation.

Lifting Frame: A temporary framework used to
support scaffolding components while they are
lifted into position, especially for highrise
projects.

Toe Board: A barrier installed along the edge of
scaffolding platforms to prevent tools and
materials from falling off the scaffold.

Scaffold Inspection: The process of checking the
scaffolding system for compliance with safety
regulations, ensuring that all components are
secure and stable before use.

Cantilever Scaffold: A scaffold system that
extends outward without a supporting base at
one end, used when no stable ground support is
available.

Platform Load Capacity: The maximum weight a
specific section or platform of a scaffold can
safely bear, determined by the design and
material strength.

Erection and Dismantling: The process of
assembling (erecting) and disassembling
(dismantling) scaffolding systems onsite, which

must be done by trained professionals to ensure
safety.

Wind Load: The force exerted by wind on
scaffolding systems, which must be accounted
for in the design to prevent collapse or instability.

Scaffold Frame: A preengineered scaffold
system made of welded metal frames that can be
assembled quickly for temporary use on
construction sites.

Structural Integrity: The overall strength and
stability of the scaffolding system, ensuring it
remains safe and functional under load and
environmental conditions.

Load Distribution: The method of spreading
loads evenly across the scaffolding structure to
prevent excessive stress on any one component,
ensuring safety.

Reinforced Scaffold: Scaffolding that has been
strengthened or modified to accommodate
heavier loads or provide additional support for
specific tasks.

Access Scaffold: A scaffold system specifically
designed to allow workers to access elevated
work areas safely, such as scaffolds for window
cleaning or maintenance.

Scaffold Engineer: A professional responsible
for the structural design, calculation, and safety
of scaffolding systems. A scaffold engineer
ensures that the scaffold meets all necessary
safety and load requirements for the worksite.

Fall Protection: Equipment and measures, such

as harnesses, safety nets, and guardrails, used to
prevent workers from falling off scaffolds or other
elevated platforms.
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6. Acronyms

1l

ANSIT American National Standards Institute

A non-profit organization that oversees the development of voluntary consensus standards for scaffolding and
construction practices in the United States.

BST British Standard

A set of standards used in the UK for scaffolding design, safety, and construction. For example, BS EN 12811
outlines the requirements for scaffolding systems.

CADT Computer -Aided Design

Software used by scaffold design engineers to create detailed 2D and 3D models of scaffolding systems, ensuring
accurate and efficient designs.

BSI T British Standards Institution

A national standards body that produces regulations and certifications for scaffolding and construction safety in the
UK.

WLLT Working Load Limit
The maximum load a scaffolding system or component is designed to safely support during use.
HSET Health and Safety Executive

The national body in the UK responsible for regulating and enforcing workplace health, safety, and welfare, including
scaffolding safety standards.

SFAT Scaffolding Association

An organization representing scaffolding companies and professionals, providing standards, guidelines, and training
in scaffolding practices.

SWLT Safe Working Load

The maximum weight or force a scaffolding component is rated to handle safely, ensuring no risk of failure during
operations.

ISOT International Organization for Standardization

A global body that develops and publishes international standardsncluding those related to scaffolding safety and
design.

RPET Respiratory Protective Equipment

Protective equipment used by scaffold workers to prevent inhalation of hazardous materials, such as dust or fumes,
while working at heights.

TBTT Toolbox Talk

Short safety meetings held orsite to discuss safety procedures, including proper scaffold usage, fall protection, and
hazard identification.

NAOST National Access and Scaffolding Confederation

A Ukbased trade body that represents the scaffolding industry, providing training, certification, and safety standards
for scaffolding.

SPMT Scaffold Plank Material

Refers to the specific material used for scaffold platforms, such as wood or metal, that needs to meet strength and
safety specifications.

LSDT Load Safety Design

A design process that ensures scaffolding is capable of safely supporting the expected loads, including static and
dynamic forces.

MSST Mobile Scaffold System

A type of scaffold that can be moved around a site on wheels or casters, providing flexibility in use while maintaining
safety and stability.
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7. National Occupational Standards (NOS)

National Occupational Standards (NOS) are a set of standards that describe the skills, knowledge, and competencies
required to perform a specific job or task effectively in a particular industry. They are developed by industry experts and
stakeholders, often in collaboration with government @encies or sector skills councils, to ensure that the workforce
meets the industry's current and future needs.

Key Features of National Occupational Standards:

1

Competency -Based: NOS are designed around
the competencies needed for specific job roles.
They outline what a person should be able to do,
know, and understand to perform their job
effectively.

Industry -Specific: NOS are tailored to specific
industries, ensuring that the skills and knowledge
are relevant and up to date with the industry's
practices,  technologies, and regulatory
requirements.

Standardization: By providing a consistent
benchmark for skills and competencies, NOS
help standardize the qualifications and training
across an industry, making it easier for employers
to identify qualified candidates and for workers to
understand the expectations of ther roles.

Foundation for Qualifications: NOS often form
the basis for  developing vocational
qualifications, training programs, and
certification processes. For example, they are
used to create National Vocational Qualifications

(NVQs) or similar qualifications in other
countries.

1 Guidance for Employers and Employees:
Employers use NOS to develop job descriptions,
assess employee performance, and design
training programs. Employees can use NOS to
understand the skills they need to develop for
career progression.

1 Support for Workforce Development: NOS are
instrumental in workforce planning and
development, helping industries ensure that their
employees are skilled, competent, and able to
meet the demands of their roles.

Global Perspective:

While the term "National Occupational Standards" is
commonly used in countries like the UK and India,
many other countries have similar frameworks,
though they might use different terms (e.g.,
"Occupational Standards," "Competency
Standards"). The goal rerains the same: to create a
skilled and competent workforce that can meet
industry needs and support economic development.
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7.1. NOS 01:SSD/VSQ/N0213: Scaffoldings & Specifications

Overview: NOS 01: SSD/VSQ/N0213 Scaffolding standare®quirements for specification on design and safety, focusing
on the materials of scaffolding structures, their load, and compliance to allow safe and effective construction scaffolding.

Scope:
Identification of Scaffold & Components

Identification of scaffolding and its components is to
classify all parts of scaffolding system so that they
become safe and compliant. It involves identification
of such crucial elements as standards, ledgers,
transoms, base plates, scaffold planks, andcouplers.
Proper identification, therefore, ensures that every
component has been used in accordance with the
design specifications and loadbearing capacity. It
also includes identification of passed-under-test, or
to be repaired on the scaffolds. In this way,
identification that is correct reduces error building
and demounting so that integrity as well as safety on
the job are maintained by the scaffold.

Calculation of Load Design on Scaffold

Design load calculation is the amount of weight that
can be carried on a scaffold without losing stability.
Dead loads constitute the weight of the structure,
while live loads are the weight of workers, materials,
and equipment. Such a calculation is mateial
strength dependent and does take into consideration
the type of scaffold, the environmental conditions in
which it exists, and possibly safety margins to affect
wind load. The scaffold design must meet the
regulatory standards of OSHA, ANSI, or BS, slaat it
can bear the load without collapsing. Engineers use
structural analysis tools and standards to ensure that
all scaffolding components meet loadbearing
requirements.

Fall Protection Requirements & Provisions in the
Scaffold

Fall protection is a critical safety feature in scaffolding
to prevent accidents involving workers working at
height. Fall protection provisions include the
installation of guardrails, toe boards, and personal fall
arrest systems (harnesses, lanyards) where
necessary. The scaffold must be designed to include
these safety elements, especially wha& the work

platform is more than a specific height (usually 6 feet,
according to OSHA). Tieoffs are required for workers
using harnesses, and scaffold access should be
secured with ladders or stairways. All these
provisions ensure that falls can be avoidd from

scaffolding and are weltprotected.

Learning Objectives: The NOS SSD/VSQ/N0213
describes the knowledge & skills required by the
professional to Identification of scaffold &
components, Design load calculation of the scaffold

and Fall protection requirements & provisions in the
scaffold.

1 Identify various types of scaffolds and their major
components, which include standards, ledgers,
base plates, couplers, and planks.

1 Determine the type of scaffold to be used on site
based on the specificrequirements, such as the
nature of work, loadcarrying capacity, and
environmental conditions.

1 Be able to identify working and faulty components
of scaffolding systems, recognize defects and
potential hazards that may compromise the
integrity and safety of the scaffold.

1 Learn the calculation of load on scaffolding, find
out the optimum load a scaffold can carry with
stability

1 Be able to determine the design load for
scaffoldings, considering how much weight the
workers, materials, etc. will add and all
environmental factors such as wind load.

1 Analysing the working requirements of scaffold
components in terms of the required tieoffs,
supports, and stability based on the design
specifications and load requirements.

1 Identify and understand the types of fall
protection systems that should be provided for
scaffolding, including the installation of
guardrails, toe boards, and fall arrest systems
(harnesses and lanyards).

1 Assess the fall protection needs for scaffolding
activities as follows: that the scaffold shall be
provided with fall protection as appropriate to
increase worker safety when performing different
tasks.

Performance Criteria: To effectively meet the goals
of individuals are expected to demonstrate
competency in the following areas:

Identify Various Types of Scaffolds, Their
Components

T Supported Scaffolding: The most common type, it
consists of platforms supported by vertical posts
(standards) and horizontal members (ledgers). It
is stable and versatile for use in building facades
or large structures.

I Suspended Scaffolding: It is wused when
scaffolding must hang from an overhead
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structure. It is ideal for cleaning windows or doing
maintenance at a height.

1  Mobile scaffold-the scaffolding can be mounted
onto wheels, to promote the mobility for the
workers performing a task within a wide stretch
area.

1 Cantilever scaffold over an overhanging
projection or through space where little room is
found.

1 Standards: Vertical tubes that support the
scaffold.

1 Ledgers: Horizontal tubes connecting standards
to provide support for the platform.

1 Transoms: Horizontal members placed across
the ledgers to support the scaffold decking.

1 Planks/Decking: The working surface where
workers stand.

1  Couplers: Connectors used to join scaffold tubes
securely.

Determine Type of Scaffold Required as per Site &
Load Requirements

Site Conditions: The type of scaffolding to be used
must suit the environment. When the building is high
rise, a suspended scaffold will be required. Supported
scaffolding will be applied in the construction of multi
story buildings.

Load Requirements: The expected load should be
calculated, such as the weight of materials, workers,
tools, and equipment. The dead load is that of the
weight of the scaffold itself, and the live load is the
workers, tools, etc.

Height and reach: Determine whether height and
reach are required. A climbing scaffold or suspended
scaffold might be suitable for highrise projects, but
for smaller jobs, a mobile scaffold might suffice.

Work environment: where working areas are less than
six feet in width or where access is difficult, cantilever
scaffolding or frame scaffolds would best meet the

requirement.

Identify Working & Faulty Components and Defects
in the Components

Working Components: These components are in
good condition and meet design and load
specifications.

Faulty Components: These are components that
show signs of wear or damage, and may pose a
safety hazard

Defective Components: These require immediate
repair or replacement.

Calculate Load on Scaffold & Optimum Load

Dead Load: This is the weight of the scaffold itself,
which includes the scaffold structure, tubes, fittings,
and platform materials. The dead load is a constant
value that remains unchanged regardless of the
activities on the scaffold.

LiveLoad: It is a time varying load due to the existence
of weights caused by the scaffolder's people, tools,
materials, and any temporary equipment on the
scaffolding.

Optimum Load: The maximum load a scaffold is
designed to support while keeping it stable and safe.

Calculate Design Load for the Scaffold

Design Load = (Dead Load + Live Load + Environmental
Load) x Safety Factor

This ensures that the scaffold can support the
required loads under typical and extreme conditions.

Analyse Working Requirements of Components,
Tie-offs, Supports, etc. of the Scaffoldings as per
Design Requirement

Component Analysis: All the components for the
scaffold - standards, ledgers, transoms, and planks-
shall be analysed individually to determine if the
calculated loads without failure can be handled.

Tie-offs: These are the essential elements that ensure
a scaffolding system is well tied to the structure. Tie

offs should be placed in highly stressed areas with
adherence to the load specifications.

Supports- There should be sufficient support in the
form of base plates, outriggers, or bracing that is
properly designed and positioned to prevent any
instability in scaffolding.

Working Height & Access: The scaffold should be
designed to allow safe working heights and access
points, such as ladders or stairways, for the workers.
Components should be checked for ease of access.

Identify Types of Fall Protection for the Scaffolds,
Tie-offs, Supports, and Ladder

Guardrails:I.J.tlorizontaI member secured to uprights
and erected along the exposed edges of scaffolds to
prevent workmen from falling.

Top Rail min 900 and max 1200 mm withstand
capacity 200LB

Mid Rail min 450 and max 600 mm withstand capacity
150 Lb

Toe Board 3/1/2 inches withstand capacity 50 LB

Personal Fall Arrest Systems (PFASIPFASs provide
harnesses, lanyards, and anchorage points, which are
designed to arrest a fall once the fall has happened.
All employees should be tied onto anchor points so
that injuries could be minimized. Such a system is
also applied to work places whereguardrails are not in
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place, including specialized working, or on very
narrow scaffolding.

Safety Nets: Safety nets are installed below
scaffolding to catch the falling workers. They are
usually applied in highrisk environments or where
guardrails are hard to install.

Ladders: Ladders applied on scaffolds must be
equipped with appropriate fall protection. These
include making sure that the ladder is secured and
extends above the platform to provide safe access
and egress. Ladders must also be free from defects
and properly maintained.

Tie-offs and Supports: Tying points are those points
where personal fall arrest systems are attached,

which shall be strong and secure with point to transfer

load of a fall to a safe area. The appropriate height at
an accessible location.

Work Out Fall Protections Required in the Scaffold
for Various Activities and Effectiveness

General Construction (as an example of Assembly,
Inspection, Painting: For general work activities, the
basic fall protection provisions would consist of

guardrails and toe boards. Personal fall arrest
systems are necessary if individuals are likely to step
over the edge or traverse on sections of the scaffold
that will not have any guardrail,

Work on Suspended Scaffolds: Personal fall arrest

systems should be present on suspended scaffolds.
The system should always be used along with
guardrails or safety nets for further safety. Workers
must always beharnessed whenworking on sides or

edges open or unguarded.

Work at Height Above 6 Feet (or Regulatory
Requirement): In many jurisdictions, the fall
protection for workers is ensured at heights more than
6 feet. In most cases, the system is dependent on the

nature of the work and scaffold configuration, and
guardrails or personal fall arrest systems are
mandatorily included.

Work in Hazardous Environments (e.g., Windy or
Wet Conditions ): In such scenarios, special caution
is required. Fall protection could include guardrails
and PFAS, and safety nets would be included for
protection in situations where the employees are
likely to fall due to their surroundings.

Assessment Criteria: To ensure that individuals
meet the required standards of competency, the
assessment criteria are divided into two parts:

1 Theory 60 Marks):

0 Assesses understanding of
Identification of Scaffold &
Components, Calculation of Load
Design on Scaffold and Fall Protection
Requirements & Provisions in the
Scaffold

1 Practical (40 Marks):

o Evaluates ability to of Identification of
Scaffold & Components, Calculation of
Load Design on Scaffold and Fall
Protection Requirements & Provisions in
the Scaffold.

The NOS 01provides understanding of Scaffold

Design Engineer including the Identification of
Scaffold & Components, Calculation of Load Design
on Scaffold and Fall Protection Requirements &
Provisions in the Scaffold This underlines the
identification and proper wusage of scaffold
components for proper recognition and application in
construction. The work also includes load design
calculation on scaffolds to ensure that structures can
safely carry workers, materials, and equipment.

25



Indian & International Standard Codes

7.2. NOS 02: SSD/VSQ/N0214: Understanding Scaffold Drawings & Designs,

Overview: In construction and maintenance, scaffolding provides temporary support at raised heights. Scaffold designs
should focus on safety and stability, and scaffold drawings give a precise design of tubes, couplers, and planks of

scaffolds.

Indian and International Standards regulate the design, installation, and use of scaffolds. The standards set minimum
requirements for the construction of scaffolds, safety guidelines, and material specifications to ensure the efficiency and

safety of scafold systems.
Scope:

The scope ofSSD/VSQ/N0214ncludes the following
key components:

Reading and Comprehending Scaffold Diagrams

Reading and interpreting scaffold drawings is a very
important skill for construction workers, engineers,
and safety officers. Scaffold drawings are the detailed
representations of scaffold systems that describe the
layout, dimensions, components, and load
specifications. Major elements in the drawings
include the type of scaffold, such as suspended,
mobile, or frame, materials to be used such as pipes,
couplers, and planks, and structural connections.
Such details allow scaffolds to be properly set up so
they are stable enough to bear their loads as safety
standards are kept in place.

Parameters in Scaffold Design for Safety &
Efficiency

Stability and load-carrying capability during design to
offer safe working environment. Parameters
considered are as under:

Load carrying capacity: This should have strength to
hold a worker's load, materials load, and machine
load.

Working height & working reach: scaffolds designed
up to required work height, allowing sufficient working
reaches.

Structural stability: scaffold bracing along with the
appropriate base plates or ties, for avoiding tipping &
collapse.

Access and Egress: Safe ladders or stairways shall be
provided for worker access.

Surface Conditions: Scaffolds shall be stable on level
and secure ground.

Identification & Selection of Fall Protection &
Design Selection:

Identify fall hazards, such as open edges, scaffolds at
height, or platforms without guardrails, where
workers are at risk of falling.

Falling Safety Measures GuardRails Personal fall
arrest systems Harness and lanyards Safety nets
Falling safety measures will be properly set up and
regularly maintained.

Design Choice Scaffolding systems should be
selected, frame, tube-and-clamp, and modular based

on the work environment, height, and accessibility
requirements. Designs must integrate fall protection

into the layout of the scaffold.

Material Selection: Use of durable materials such as
steel and aluminium that meet load requirements.

Guardrails and Toe Boards: To prevent falls and
secure materials.

Learning Objectives:

The learning objectives of NOS 02 focus on providing
learners with a practical and comprehensive
Understanding Scaffold Drawings & Designs, Indian &
International Standard Codes

The key learning objectives include:

Under the scaffold drawings, interpret and identify the
safety elements.

Understand about scaffold drawings and their
specification in design

Analysing and interpreting the details from scaffold
drawings. Calculating and applying the design
parameters, as well as the safety parameters of
scaffolds according to Indian Standards (I2750 & IS

3696).

Understand and apply the design details of scaffolds
as per International Standards (OSHA & BS) along with
the concerned safety parameters.

Confirmation of scaffold design details and proper
interpretation of what they entail. Identify acceptable
fall protection solutions and designs in the context of
scaffolding for safety.

Solutions to requirements and design features for
ladders and temporary ladders

Discussion on the leading factors that could influence
the aspect of scaffold designs for stability as well as
safe working.

Assessment Criteria: The assessment for NOS 02 is
divided into theoretical and practical components,
ensuring that learners are evaluated on both their
knowledge and their ability to apply that knowledge in
real-world scenarios:

Theory 60 Marks):
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Assesses  knowledge of Reading and

Comprehending Scaffold Diagrams, Parameters

in Scaffold Design for Safety & Efficiency and

Identification & Selection of Fall Protection &
Design Selection:

Practical (40 Marks):

1

Evaluates of Reading and Comprehending
Scaffold Diagrams, Parameters in Scaffold
Design for Safety & Efficiency and
Identification & Selection of Fall Protection &
Design Selection

The NOS 01 lists the basic skills for scaffold drawing,
design, and safety. This includes the computation of
design and safety parameters with reference to Indian
and International standards such as IS, OSHA, BS. An
individual must be able to comprehend saffold
designs, identify fall protection solutions, establish
the need for ladders, and analyse factors that
influence scaffold design. The user should be able to
develop and interpret the scaffold drawings of critical
features, specifications, with the use of CAD software
so that the end product is drawings with symbols,
tables, precise, and details.
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7.3. NOS 3:SSD/VSQ/N0215: Scaffold Design & Drawings using the scaffold &
Computer -Aided Design (CAD) system

Overview: This National Occupational Standard encompasses skills and knowledge that enable correct dimension
drawings of scaffolding using structural design software and ComputeAided Design systems. The scope is the
development and editing of 2D/3D drawings, an esential element in any construction project, coming from various sub

sectors. It includes understanding scaffold design principles, which must be represented appropriately in the CAD
systems and followed established standards both on safety and tsuctures. These drawings are critical in planning,

installation, and scaffolding on construction sites' maintenance.

Scope: The scope of SSD/VSQ/N0215includes the
following key areas:

Calculation of Dimensions of Components &
Completion of the Drawing

The calculation of the dimensions of scaffold
components involves determining the correct sizes,
lengths, and angles that would be required in the
construction of scaffold systems. This would include
measuring the various components, such as tubes,
planks, couplers, and braces. The calculated
dimensions are then employed to complete the
scaffold drawing to confirm that the design is
accurate, meets the specifications of the project, and
provides stability and safety.

Preparation of Scaffold Drawings & Highlighting of
Components, Specifications & Critical Features:

The design of a scaffold system should include the
detailed representation of the scaffold system. The
arrangement of the tubes with respect to braces,
platforms, and other structural components should

be drawn. Loadbearing points, support braces,

safety features like guardrails, and access points
(ladders) must be highlighted. The specifications in
the form of types of materials used, dimensions, and
load-carrying capacity are included as well. These
features will ensure that the design is safety
compliant and can be constructed accordingly.

Table and Symbols of the Design:

Tables and symbols are used in scaffold design to
express full information in a normalized and
abbreviated way. A table can be consisting of the
specification of parts, materials, and quantities, and

more. Symbols are assigned to regular parts of the
scaffolding that can consist of tubes, couplers, or

planks, and also the safety equipment consisting of
guardrails or ladders. That way, using symbols and
tables might be useful and would give a better
meaning since it is an understandable visual scheme.

Learning Objectives: The NOS 3 describes the
knowledge & skills required by the professional to

The key learning objectives include:

1 Make proper calculations to get the size of
scaffold members.

1 Scale down the calculated size to the appropriate
scale for input in the CAD system.

1 Apply drafting principles to draw CAD drawings
with different views such as plans, sections, and
elevations.

T Use CAD software commands to produce
standard-compliant scaffold drawings. Use
keyboard commands and CAD menu options to
make detailed scaffold drawings.

I Observe the required codes and references to
maintain consistency and compliance in the
drawings.

1 Accurately highlight critical features and
components of the scaffold structure per
specifications.

1 Ensure scaffold assemblies are drawn with key
features according to safety and design
standards. Create and input tables that specify
the name, dimensions, perimeter, and area of
scaffold components.

1 Use appropriate symbols in CAD drawings to
represent components and provide detailed
information effectively.

Performance Criteria: To effectively meet the
standards of SSD/VSQ/N0215earners are expected
to demonstrate competency in the following areas:

I Carry out any computation necessary to obtain
the dimensions of various components/ parts of
drawings.

1 State the measurements in the scale needed to
import into the system.

1 Use drafting rules to produce cad drawings
including plans, sections, elevations, and other
types of views.

1 Use the appropriate commands available in the
software to produce the required drawings based
on best practices.

1 Use keyboard commands and pulHdown menus
offered by most CAD systems for the making of
the drawings.

i1 Use codes and other references as per
convention prescribed

1 Sketch structures to delineate the essential
features as given in the specifications andNeeds.

1 Sketch scaffold assemblies to highlight critical
features as needed in theSpecifications.
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M Instruct to raise tables that reveal the name,
dimensions, perimeter, and area of the individual
parts or Parts as desired for the client.

1 Makes use of appropriate and relevant symbols
as required in the drawings to give information in
the Drawings

Assessment Criteria: The assessment for NOS 3 is
divided into theoretical and practical components,

ensuring that learners are evaluated on both their
understanding of Calculation of Dimensions of

Components & Completion of the Drawing,
Preparation of Scaffold Drawings & Highlighting of
Components, Specifications & Critical Features and
Preparation of Scaffold Drawings & Highlighting of
Components, Specifications & Critcal Features

1  Theory 60 Marks):

0 Tests understanding of Calculation of
Dimensions of  Components &
Completion of the Drawing, Preparation
of Scaffold Drawings & Highlighting of
Components, Specifications & Critical
Features and Preparation of Scaffold
Drawings & Highlighting of
Components, Specifications & Critcal
Features

1 Practical (40 Marks):

0 Assesses ability to Calculation of
Dimensions of Components &
Completion of the Drawing, Preparation
of Scaffold Drawings & Highlighting of
Components, Specifications & Critical
Features and Preparation of Scaffold
Drawings & Highlighting of
Components, Specifications & Crifcal
Features

The NOS @ elaborates on the major skills required in
preparation of scaffold drawing, designs and safety
measures incorporation. Calculation for design and
safety parameters in IS and International standard
(OSHA, BS). The person is also supposed to show
knowledgeregarding various scaffold designs identify
fall protection techniques, calculate when ladders
can be used or not, and all considerations that can
alter the scaffold designing. The user should also be
able to prepare and interpret scaffold drawigs that
include highlighting of important features and
specifications and produce accurate and detailed
drawings with relevant symbols and tables using CAD
software
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7.4. NOS 4: SSD/VSQ/N0216: Calculation of loads in scaffold designs as per
Indian & International Standard

Overview: The NOS SSD/VSQ/N0216 National Occupational Standard aims at the training of learners to use skills and
knowledge for the accurate load calculation of scaffolding designs, both by Indian and international standards. In other
words, it is just knowing the ariety of loads subjected to a scaffold, such as live loads, dead loads, and environmental
loads, and appropriate standards that may be applied for the structure to be safe and stable. Such trainees will come out
competent at calculating load bearing capacities, conducting computations, and ensuring that a scaffold design provides

the minimum in safety and legal requirements to support safe use for construction projects.

Scope: The scope of SSD/VSQ/N0216includes the
following key components:

Dead Loads, Imposed Loads, Wind Loads Indian
Standard Code of Practice for Design Loads

Dead Loads are permanent weight of the constituent
parts of scaffold such as Tubes and Platforms. Loads
imposed are Transient in Nature and comprise
Working personnel, the equipment and consumables.
These are the load due to force of wind as well. Rules
and guidelines followed by Indian standard codes (IS
875).

Design Loads Load Combinations

Load combinations are used to obtain the maximum
load expected to occur upon the scaffold during its
use. It considers dead loads, imposed loads, and
environmental factors such as wind or seismic loads.
IS-875 has specific combinations to ensure that the
scaffolds are designed to safely resist loading
conditions.

International Practices in Scaffolding Designs

The international practices in designing scaffolds
includeTG20 2021, which are mainly focused on
scaffold safety and structural intensity. Instead of
load calculations, material specifications, and their
safety measures, the scaffolds are checkedased on
their ability to provide support for the workers and
materials under various conditions as per
international safety standards.

Learning Objectives: The learning objectives of NOS
4 focus on providing a practical understanding of
Dead Loads, Imposed Loads, Wind Loads Indian
Standard Code of Practice for DesigrLoads, Design
Loads Load Combinations and International
Practices in Scaffolding Designs. Thekey learning
objectives include:

List and provide details of loads that include the dead,
imposed, and wind loads and correspondingly the
loads factors of scaffolds.

Loads for scaffolding design: Estimates for safety as
well as support of the structure of the scaffolding

Understand the various schemes to calculate load in
a structural setup to gauge the performance of the
scaffold from the design load.

Provide more details on how varied elements of IS 875
can be applied during the computation for loads in
scaffolding.

Understand and interpret the provisions of 13696 for
scaffold design, including load requirements.

Apply both Indian Standards (18875, 1S3696) and
international codes to accurately calculate scaffold
loads. Calculate dead load details for scaffolds based
on Indian Standard codes to ensure accurate design.

Perform calculations for imposed loads and wind
loads, adhering to Indian and international standards.

Calculate the combinations of various loads on
scaffolds to ensure safety under different conditions.

Ensure the correctness of details about the design
load for a scaffold according to international
standards, providing the utmost safety and stability.

Performance Criteria: To meet the standards of
SSD/VSQ/NO021e=ffectively, learners are expected to
demonstrate competency in the following areas:

Identify Loads & Load Factors Affecting Scaffold
Design

Identify different types of loads such as dead,
imposed, wind and load factors that have influence on
the design of scaffolding for structural integrity.

Understand Design Load Calculation on Scaffold

Learn theproper way to calculate the design loads on
scaffolds so that they can resist forces anticipated
and give stability.

Analyse Dead Loads, Imposed Loads, and Wind
Loads on Scaffold

Contrast the effects of dead loads, imposed loads,
and wind loads on scaffolds and differentiate them for
safety in design and stability purposes.

Analyse 1S-875 Load and Its Elements for Scaffolds

Examine 18875 and know its load calculation
elements relevant to scaffold design for compliance
under Indian standards.

Analyse Provisions of I1S-3696
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Study 1S3696 and understand its provision on the
design of scaffolds and loading for achieving safety
and stability.

Apply 1S-875 & 1S3696 in Load Calculation and
International Codes

Apply 1S875, 1S3696, and international codes to
make proper load calculations that are as per Indian
and international standards.

Calculate Dead Load Details of Scaffold as per
Indian Standard

Calculate dead loads as per IS codes for the weight of
scaffold components, so that design is safe.

Calculate Imposed Loads & Wind Loads as per
Indian & International Standards

Compute both the imposed and wind loads
considering the Indian standards and international
standards, respectively. Therefore, design of
scaffolds would be quite safe and strong.

Compute the combination of loads on scaffold

Ensure multiple forces acting upon the scaffold dead,
imposed and wind load.

Verify Design load particulars of the scaffold
according to international standards

The load detail of scaffold according to the design
should meet the international safety and strength of
the standards.

Assessment Criteria: The assessment for NOS 4 is
divided into theoretical and practical components,

ensuring that learners are evaluated on both their
knowledge of Dead Loads, Imposed Loads, Wind
Loads Indian Standard Code of Practice for Design
Loads ,Design Loads Load Combinations and
International Practices in Scaffolding Designs

1  Theory 60 Marks):

o] bttt 13t W6 1JWa el
Dead Loads, Imposed Loads, Wind
Loads Indian Standard Code of Practice
for Design Loads ,Design Loads Load
Combinations and International
Practices in Scaffolding Designs

1 Practical (40 Marks):

o E2c¢clecaqllt WadlJWdDaadl
Loads, Imposed Loads, Wind Loads
Indian Standard Code of Practice for
Design Loads ,Design Loads Load
Combinations and International
Practices in Scaffolding Designs

Itis a training course in the calculation and analysis of
loads on scaffolds as per Indian and international
standards. It is essentially an understanding of dead
loads, imposed loads, wind loads, and combinations
of loads. 1S875 and I1S3696 are standard that guide
design and calculation to ensure that the scaffold
structure is safe and stable under various loading
conditions. The individual is trained to apply these
standards to perform accurate load calculations,
ensuring compliance with safety norms ér scaffold
design.
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7.5. NOS 5:SSD/VSQ/N0217: Analysis of Scaffold design using STAAD Pro as per
applicable IS and International Codes

Overview: The National Occupational Standard (NOS) 5This aims at equipping the professionals with skills and
knowledge required for the analysis of scaffold designs using STAAD Pro software. The standard underlines understanding
the drawings of the scaffold, the principles of designing, and different codesuch as IS and international standards. The
learner will acquire proficiency in the application of these codes and provisions with the assurance of the safety and
stability of the scaffolding structure. This would be introducing best practices in terms adesigns specifications, models
with STAAD Pro in a scaffolding industry analysis according to industry expectations.

Scope: The scope of SSD/VSQ/N0217includes the
following key components:

Design Check and Analysis of Scaffolding with
STAAD Pro

The actual use of design check and analysis of
scaffolding with STAAD Pro by this software in
providing a scaffold with a designed or modelled
scaffold framework, applied loading, and other
analyses concerning their stability under given varied
conditions. Here, it could ensure the successful
design with satisfying safety and structural strength
considering the current required standards. Thus,
stability can be considered, and strength or rigidity
might take place with welldistributed loading.

Safety Factors in Scaffold Design

The scaffold designs are defined by safety factors.
Such factors provide for the support of expected
loads but also avoid accidents to ensure safety. These
aspects include factors like load-carrying capacity,

stability features, safe access points, and fal

protection. Its design must, therefore, conform to all

the requirements of the safety regulations, that is,
features guardrails and proper bracing to reduce the
risk to workers.

Documents to be Prepared and Maintained in
Scaffold Design

Preparation of documents is necessary for scaffold
design to comply with the standards on safety and
regulations. Some papers required include detailed
design calculations, material specifications, load

analysis reports, and scaffold assembly drawings.
Proper records are to be maintained at the site during
the entire project for review and inspection to prove
traceability and accountability for both safety and
structural integrity.

Learning Objectives: The learning objectives of NOS
5 focus on providing a practical understanding of
drawings of the scaffold, the principles of designing,
and different codes such as IS and international
standards. The key learning objectives include:

1 Master the ability of correct structural
G YT 1J@éréation in STAAD Pro, including
correct  coordinate definition, node

definition, and dimensioning for all
specifications correctly incorporated.

Proficiency in creation of scaffold
assemblies in STAAD Pro, including critical
features such as safety and functionality
requirements of assemblies.

To understand and apply the application of
loads on scaffold structures in STAAD Pro to
ensure that all loads applied coincide with

the values calculated in keeping with the
given design specifications and safety
standards.

The capability of completing a design of a
scaffold in STAAD Pro by filling in all analysis
inputs such as material properties, boundary
conditions, and load factors.

The ability to calculate and determine the
special components required for scaffolding
design from the results of structural analysis
and the load requirements, with appropriate
placement for structural integrity.

Development of the ability to ensure that the
scaffold design and analysis comply with the
applicable national (IS) and international
codes, by integrating relevant safety and
regulatory standards into the design
process.

The ability to correctly interpret and

understand the analysis results that are

obtained from STAAD Pro in a way that
identifies all aspects related to safety,

stability, and functionality of the designed

scaffold.

Competency to acquire the collection of
necessary data from scaffold analysis
results and compilation of checklist verifying
that all elements satisfy design and safety
considerations.

To ensure that the individual can go through
the critical nodes and inspection points of
the scaffold for the detection of any possible
defects that could compromise the structure
both in terms of performance and safety.
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1 Acquisition of skills related to the design and
extraction of detailed software drawings that
result from the analysis as a form of
technical documentation for subsequent
construction or re-evaluation.

1 Develop skills in extracting and organizing
analysis result data for future reference,
inspection, and record-keeping to ensure all
data is clear and easy to review.

1 Ability to create organized data and drawing
sheets post-analysis to be used in project
documentation  ensuring all  critical
information is preserved for future reference
and compliance audits.

Performance Criteria: To meet the standards of
SSD/N1105 effectively, learners are expected to
demonstrate competency in the following areas:

Draw  structures to  coordinates, nodes,
dimensions and specification

It is essential to accurately inputcoordinates, define
nodes, and specify dimensions while designing
scaffolding structures in STAAD Pro, adhering to
project specifications.

Draw scaffold assemblies to highlight critical
features as per specification

Learn how to develop scaffold assemblies in STAAD
Pro, highlighting the most critical components,
including connections and load points, in accordance
with design requirements.

Apply loads on scaffold as per calculations

Implement the calculated loads, such as weight and
environmental forces, onto the scaffold model in
STAAD Pro for analysis, ensuring stability and safety.

Carry out the scaffold design in software for
complete analysis

Employ STAAD Pro to complete the scaffold design
process, which includes defining materials, load
cases, and boundary conditions for thorough
analysis.

Determine the required scaffold components and
their placement based on design calculations and
load requirements

Assess the design and load calculations to decide the
appropriate scaffolding components, such as beams
and braces, and their correct placement.

Ensure compliance with relevant codes and
standards throughout the design and analysis
process

Verify that the scaffold design adheres to both
national (IS) and international standards and
regulations throughout all stages of design and
analysis.

Read and understand the analysed results and
understand the outcome

Be proficient in reading and interpreting the analysis
results from STAAD Pro to comprehend the scaffold's
behaviour, including stress and deflection values, and

assess its performance.

Extract the required result and prepare the check
list for each component

Extract essential data from the analysis and compile
a checklist to ensure that each scaffold component
complies with the required design and safety
standards.

Check critical nodes and each of the inspection
points of the scaffold.

Identify and evaluate the critical nodes (such as
connection points) and inspection points on the
scaffold, confirming that all safety and design
assessments are thoroughly completed.

Prepare & extract the software drawing after
analysis

Create and extract comprehensive drawings of the
scaffold structure from STAAD Pro following the
analysis for construction or review purposes.

Prepare and extract result data after analysis for
checking & records

Gather and summarize the output results from the
analysis for documentation and reference, ensuring
that all results are clearly presented and organized.

Prepare the data sheet and drawing sheet
extracted from the software after analysis for
records

Prepare data sheets and drawing sheets for
documentation after extracting them from the STAAD
Pro software, ensuring that the records are current
and comprehensive.

Assessment Criteria: The assessment for NOS 5 is
divided into theoretical and practical components,

ensuring that learners are evaluated on both their
understanding of drawings of the scaffold, the

principles of designing, and different codes such as IS
and international standards

1  Theory 60 Marks):

0 Assessesknowledge ofdrawings of the
scaffold, the principles of designing, and
different codes such as IS and
international standards

1 Practical (40 Marks):

o Evaluate the ability to implement and
execute the principles of designing, and
different codes such as IS and
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international standards in drawings of
the scaffold,

NOS 5 focuses on "Analysis of Scaffolding using
STAAD Pro" deals with designing and analysing
scaffolding structures as per the relevant IS and
international codes. The ability to accurately draw
structures, apply loads, and perform a complete
design analwis by using STAAD Pro is needed.

Determination of required components based on
design calculations and their compliance with the
relevant codes will be determined in competency.
This also encompasses reading and interpreting
results of analysis, extracting data, and preparing
checklists for the verification of the components. This
also includes preparing softwaregenerated drawings
and documentation in record form to achieve clarity,
accuracy, and compliance.
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7.6. NOS 6: SSD/VSQ/N0218: Plan, Organise & Monitor Scaffolding Safety
Protocols

Overview: The National Occupational Standard (NOS) 4: Plan, Organize, and Emergency Protocols (SSD/N0104) is
designed to provide learners with the skills and knowledge necessary to effectively plan and organize work activities with
a focus on safety, as well as t@stablish and manage emergency protocols. This standard is crucial for preparing for and
managing unforeseen incidents or accidents, ensuring the safety and welleing of all personnel in the workplace.

Scope: The scope of SSD/N0104 includes the
following key components:

subordinates, and superiors. This
includes regular safety briefings,

1 Resource Planning and Task Organization:

o Equip learners with the ability to plan
and organize resources, tasks, and
schedules to align with worktimelines
while prioritizing safety.

9 Coordination and Communication with
Team Members:

o Develop skills for effective
communication and  coordination
among team members, ensuring that
safety protocols are understood and
followed by all.

1 Emergency Preparedness and Response

Planning:
o Guide learners in establishing
comprehensive emergency

preparedness plans, including response
procedures for medical and fire
emergencies, evacuation plans, and
designated assembly areas.

Learning Objectives: The learning objectives of NOS
4 focus on providing a practical understanding of
planning, organizing, and managing emergency
protocols in the workplace. The Kkey learning
objectives include:

1 Resource Planning:

0 Learn to plan and allocate safety
resources effectively, ensuring that
safety measures, schedules, and tasks
are aligned with overall work timelines.
This includes budgeting for safety
equipment, assigning responsibilities,
and scheduling safety checks.

T Communication and Coordination:

o Develop effective communication skills
to ensure clear and concise
coordination with team members,

Assessment Criteria: The assessment for NOS 4 is
divided into theoretical and practical components,
ensuring that learners are evaluated on both their
understanding of emergency planning and their ability
to apply this knowledge in reallife scenarios:

updates on safety measures, and the
use of communication tools during
emergencies.

1 Emergency Protocols:

0 Gain the ability to set up and manage
emergency protocols, including medical
and fire emergency measures. Learn to
establish evacuation plans, designate
assembly areas, and ensure that all
employees are familiar with the
emergency procedures.

Performance Criteria: To meet the standards of
SSD/N0104 effectively, learners are expected to
demonstrate competency in the following areas:

1 Plan and Allocate Resources Effectively:

o Develop and implement a resource plan
that allocates the necessary safety
resources, including personnel,
equipment, and time, to ensure the safe
execution of work activities.

1 SetUp and Implement Emergency Protocols:

o Establish and execute comprehensive
emergency protocols, including setting
up medical response teams, fire safety
measures, evacuation procedures, and
assembly points. Ensure that these
protocols are regularly updated and
practiced through drills.

T Supervise and Monitor the Progress of
Safety Measures:

0 Continuously supervise and monitor the
implementation of safety measures,
ensuring that they are followed as
planned and that any deviations are
promptly addressed. This includes
regular safety audits and reviews of
emergency preparedness.

1 Theory 60 Marks):

o) FHOEE O W6 waael Uil

resource planning, communication
strategies, and the principles of
emergency protocols. This includes
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knowledge of setting up and maintaining
effective emergency plans.

1 Practical (40 Marks):

o E2c¢clecqllt l g6
implement emergency protocols, such
as setting up evacuation drills,
coordinating with emergency services,
and managing realtime emergency
situations.

Plan, Organize, and Emergency Protocols
(SSD/N0104) provides a comprehensive framework

a1cel

Ul

for ensuring that work activities are safely planned
and organized, with robust emergency protocols in
place to manage unforeseen incidents. By focusing on
resource planning, effective communication, and

ferhdigencyH Rriefargdndls, qtiidll standard  equips
individuals with the tools needed to maintain a safe
work environment and respond effectively to
emergencies. Adhering to this standard not only
enhances workplace safety but #so ensures

compliance with safety regulations and promotes a
proactive safety culture within the organization
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7.7. NOS 7: Employability Skills (DGT/VSQ/N0102)

Overview: The National Occupational Standard (NOS) 6: Employability Skills (DGT/VSQ/N0102) is designed to equip
learners with a broad range of essential skills that are critical for success in any professional environment. This NOS
covers key areas such as communiation, financial literacy, digital skills, and teamwork, ensuring that individuals are

well-prepared to navigate the demands of the modern workplace and advance their careers.

Scope: The scope of SSD/N0102 includes the
following key components:

1 Basic Communication and Interpersonal
Skills:

(o]

Focuses on developing effective verbal
and written communication skills, along
with interpersonal skills that are crucial
for collaboration and professional
interactions.

1 Financial and Legal Literacy:

budgeting, saving, and making informed
financial decisions.

1 Digital Skills:

(0]

Gain proficiency in using digital devices
such as computers and smartphones,
software  applications like  word
processors and spreadsheets, and
online platforms for communication and
collaboration. Understand the
importance of online safety and data
protection.

o Provides foundational knowledge of
) 1 Career Development:
personal finance management,
including understanding salary 0 Understand the difference between a

components, managing expenses, and
conducting safe online transactions. It
also covers basic legal rights related to
employment.

9 Digital Literacy and Online Safety:

(o]

Ensures learners are proficient in using
digital tools, software, and online
platforms, while also emphasizing the
importance of online safety and

Performance Criteria:

job and acareer andlearn how to set
and achieve career goals. This includes
the development of a professional
résumé, preparing for job interviews,
and engaging in continuous learning and
skill development.

To effectively meet the

standards of NOS 6, learners are expected to
demonstrate competency in the following areas:

responsible digital behaviour. 1 Demonstrate Effective Communication in
. the Workplace:
1 Career Development and Goal Setting:
. . . o Show proficiency in both verbal and
0 Guides learners in understanding the . T . .
L . written communication, including the
distinction between a job and a career, . . . .
. ability to articulate ideas clearly, listen
and helps them develop the skills . . .
. . actively, and engage in constructive
needed for career planning, goal setting, dialogue
and professional growth. '
. S . I Manage Personal Finances and
Learning Objectives: The learning objectives of 1 g .
. . Understand Legal Rights:
NOS 6 are focused on providing a comprehensive
set of skills that are applicable across various o Demonstrate the ability to create a
professional environments. The key learning personal budget, manage expenses,
objectives include: and understand the financial and legal
aspects of employment, includin
T Communication Skills: P ploy . 9
salary components and basic employee
o Develop strong verbal and written rights.
communication skills that are essential . -
. . . . . I Use Digital Tools Efficiently for Work -
for effective interaction in diverse
. . . . Related Tasks:
settings, including formal and informal
workplace communication. o0 Exhibit competence in using digital tools
. o and software for tasks such as
1 Financial Literacy: .
document creation, data management,
0 Learn to manage personal finances and online communication. Ensure safe
effectively, understand the components online practices and data security.
of a salary slip, and conduct safe online . ; ;
91 Develop a Professional Résumé and

financial transactions. This includes

Prepare for Job Interviews:
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o Create a weltstructured, professional 1 Practical (30 Marks):
résumé that highlights relevant skills
and experiences. Prepare effectively for
job interviews, demonstrating the ability
to present oneself confidently and
respond to questions appropriately.

o E2c¢liecqllt Wagsdwawel U K
employability  skills in  practical
scenarios, such as preparing a
professional résumé, conducting a
mock job interview, and using digital

Assessment Criteria: The assessment for NOS 6 is tools for workplace tasks.

divided into theoretical and practical components,

ensuring that learners are evaluated on both their

understanding of employability concepts and their
ability to apply these skills in reallife scenarios:

Employability Skills (DGT/VSQ/N0102) provides a
comprehensive foundation for developing the
essential skills needed to thrive in any professional
environment. By focusing on communication,
1  Theory (20 Marks): financial literacy, digital proficiency, and career
0t H Ot WaSsKWael Ol Kt mgeﬁ‘ﬁo?ﬂem s NOR FRHISS, ¢ leamers are
. - |-prepared to meet the demands of the modern
key concepts such as financial literacy,
. . workplace, advance their careers, and achieve long
digital skills, and career development. . ) i
L . . term professional success. Adhering to this standard
This includes knowledge of financial o .
. not only enhances individual employability but also
products, legal rights, and . .
N o contributes to a more skilled and capable workforce.
communication principles.
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8. Chapter 01: Understanding of Fire Accidents

Introduction

This comprises the standard SSD/VSQ/N0213: Scaffoldings & Specifications, designed to provide overall knowledge and
skills in scaffolding, which plays a crucial role in ensuring safety, efficiency, and compliance on a construction site. This
qualification focuses on building expertise in identification of different scaffolds, including its constituents, and choice of
the proper scaffold type with respect to the site and loads. It further emphasizes the right identification of faulty
components and defects  ensure structural integrity of the scaffold.

It encompasses crucial aspects of scaffolding design, which are load calculation, determination of optimum load
capacity, and working requirements for tieoffs and supports. Qualification also serves to identify the necessity of fall
protection through identification and implementation of suitable forms of fall protection systems such as tieoffs,
supports, and ladders activities associated with scaffolding. The standard will therefore ensure people are adequately
prepared to manage scaffolding operationsn safe working conditions.

CLASSIFICATION OF SCAFFOLD MATERIALS or both. As per OSHA 1926. 450
Scaffold system are mostly made following materials

Aluminium, Steel and Timbe¢Not for design)

STEEL

Steel tubes arenearly 3 times heavier than aluminium
alloy tubes and are far stronger.

For steel pipes longer span can be used since the
deflection is approximately 1/3 of aluminium alloy
tubes.

Galvanized steel tubes are always preferred

Un-galvanized steel tubes that need special care
(painting, varnishing or oil bath after use)

Need protective treatment when they are to be used WHAT IS SCAFFOLD PROCESS?
in contact with materials such as damp line, wet

cement & sea water to prevent corrosion to the tubes Planni Erection & |guud Inspection &
anning Dismantle Certification
Aluminium
[ ] [ |

A typical mobile scaffold by Aluminium pipes Aeret Storage &
Designing VEfa e Handover
[ |

What is SCAFFOLD? ]

. _ .
A temporary, elevated, working platform for men & IZA:rt]ZIIFiIgIg
material to perform work with

means of access.

Means any temporary elevated platform
(supported or suspended) and its supporting

structure (including points of anchorage), used for
supporting employees or materials
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8.1. Types of Scaffoldings

8.1.1. Identify various types of scaffolds, their components

TUBE & CLAMP SCAFFOLD

TUBE & CLAMP scaffolding is a flexible adjustable scaffolding which uses steel tubes, or pipes connected by clamps at

different angles to create a framework for scaffolding systems. It allows flexibility in design and can be employed for corayl

or irregular structures.

Components:
Tubes (Pipes): The main structural members of the scaffold are made of steel to create

the framework.

DIMENSIONS AND PROPERTIES OF SCAFFOLD TUBES

Dimension and properties Steel tubes to BS 1139 Galvanised steel tube to
BS 6323

Outside diameter (mm) 48.3 (0.5tolerance) 48.3(0.5tolerance)

Thickness (mm)seamless 4.0 (0.5tolerance) 3.2 (0.48tolerance)

Thickness(mm)welded 4.0(0.8; g- 0.4 tolerance) 3.2 (0.32tolerance)

Mass per linear metre 4.37 kg/m 3.56 kg/m

Minimum tensile strength 340 MPa 360 MPa

Yield strength 210 MPa 215 MPa

Cross-sectional area 557 mn? 453 mn?

Elastic modulus 5700 mn?¥ 4800 mn?

Aluminum tubes to BS 1139

48.3 (0.5tolerance)

4.47 (0.56tolerance)

na

1.67 kg/m

295 MPa

255 MPa

615 mmny

6180 mn?¥
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STANDARD

Standards are the vertical tubular members that transmit
the vertical loads of the scaffold to the foundations. The
spacing of system scaffolding standards should follow the
Work Method Statement and recommendations in the

GecUeneHagel UI &kt WII DAHqRYUWRUY ql 2 AqRY

Clamps: These are special fasteners that will connect the
tubes together at any possible angles to form the skeletal
structure. They come as rightangle clamps, swivel
clamps, or hook-on clamps according to the kind of
connection.

Base Plates- These are given at the bottom of the
scaffolding to provide stability and distribution of loads.

Planks or Decking: Horizontal planks placed on the
scaffold to be used as walk

surfaces for workers.

Standard

o | |
=
=
RUNNER (LEDGER)

A lengthwise horizontal scaffold tube that extends from
post (standard) to post, that supports the bearers
(transoms) and that forms a tie between the posts

BEARER (TRANSOM)

A horizontal transverse scaffold member, that may
support platform units, and which is supported by at least
two runners (ledgers) or connected directly to at least two
posts (standards).

Plank (Scaffold Platform)
Construction:

Secured platforms extend minimum of 6 inches or 150mm
over support

For outrigger scaffolds 3 inches

L
System scaffolding

System scaffold consists of vertical, horizontal and

diagonal standards, transoms and ledgers. The vertical
standards are provided with fixed connection points to
which a horizontal or diagonal tube can be easily
connected at predetermined levels. System scaffolihg

differs significantly from traditional tube and coupler

scaffolding in that it uses a locking mechanism to connect
its elements with each other.

They are also known as prefabricated scaffolding,
because of their prefabricated and fixed connection
points. As there are no loose components in system
scaffolding.

CUPLOCK SCAFFOLD SYSTEM

The Cup Lock system is named after its unique locking
mechanism. It uses a "cup" attached to the vertical
standards (posts), and a "lock” on the horizontal
components (ledgers). The horizontal components fit into
the cups and are locked in place, creatinga strong and
stable connection. The main feature of a cup lock scaffold
is the unique circular cup-node point that allows up to 4
horizontally connected scaffolds in a single installationt
possibly making it the fastest and safest system available.

Components of the Cup Lock System :
Standard (Vertical)

Manufactured from highquality 48.3mm x 3.2mm
EN10219 steel tube, all standards include fixed low cups
at 0.5mintervals, with a rotatable top cup that secures up
to 4 components. The narrowest bottom cup is 80mm
from the standard base to give better structural strength to
the scaffold and reduce the need for base bracing in
supporting structures. Access standards include a
150mm spigot at the top to allow vertical connection to the
front end. A lock pin is also provided.

Horizontals (Ledgers and Transoms)

All Ledgers and Transoms include a symmetrical assembly
for shaping the blade tip to be quick angimple, allowing
for complete component interchangeability.

Base and Head Plate

Used in conjunction with Universal Jack. The spigot is
drilled to allow a tight bolt to be inserted if necessary.

Universal Jack

Universal Jack has an adjustment of approximately 0.5 m
and is used for both access and support structures to
accommodate differences in-ground and surface levels

RING / WEDGE LOCK SCAFFOLD SYSTEM
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Ring lock systems are known for their versatility and
efficiency. They employ vertical standards with pre

fabricated holes at regular intervals, allowing for easy and
secure connections through horizontal ledgers and
diagonal braces, all locked together wih wedge-shaped

locking rings. This system is prized for its speed of
assembly and adaptability to various configurations

7 2 J U Head Jack

H—> Diagonal brace

Ledger

—> Standard

Base Collar

Base Jack

H- FRAME SCAFFOLD SYSTEM

H Frame Scaffolding is a versatile and widely used
construction support system known for its simplicity and
effectiveness. It consists of vertical frames and horizontal
braces arranged in an "H" shape, providing a stable
platform for workers to perform taks at elevated heights.
This design offers exceptional stability and loaebearing
capacity, making it a preferred choice in various
construction projects

Components of an H Frame Scaffolding System

H Frame: This forms the backbone of the scaffolding
system. It consists of two vertical frames connected by
horizontal cross braces, creating the distinctive "H" shape.
These frames provide vertical support and stability to the
entire structure.

Cross Bracing: Cross braces are horizontal bars that
connect the two vertical frames of the H Frame
Scaffolding. They play a crucial role in maintaining the
structural integrity of the scaffold by preventing lateral
movement and sway. They are typically pted diagonally,

forming an 'X' pattern.

Single Bracing: Single braces are additional horizontal
bars that further reinforce the structure. They are placed
horizontally between the vertical frames, providing
additional stability to the scaffolding system.

Plan Bracing: Plan bracing, also known as horizontal
bracing, runs parallel to the working platform. It connects
the vertical frames, ensuring the stability of the scaffold
and providing support to the working surface. This type of
bracing helps distribute weight evenly across the scaffold.

Tie Bracing: Tie bracing serves to connect the scaffold to
the building or structure it is being used against. It prevents
the scaffold from swaying or leaning away from the
building, enhancing stability and safety. Properly secured
tie bracing is crucialfor the overall safety of the scaffold.

1. Single Pole Scaffold
2. Independent Scaffold
1. Tower scaffold;
2. Mobile scaffold;
3. Hung scaffold;
4. Birdcage scaffold
3. Suspended Scaffold
4. Special Scaffold
1. Cantilever Scaffold
2. Spur Scaffold
3. Bracket Scaffold
4. Drop Scaffold
5. Sloping Scaffold

single-pole scaffolding means scaffolding supported from
the base by one row of standards, the inner edge of the
working platform being supported by putlogs fixed to the
wall or structure

A single pole scaffold is dependent upon the structure
against which it is placed for support. It is important that
no components of this type of scaffold are removed until
the scaffold is being dismantled

Independent Scaffold

An independent scaffold consists of 2 or more rows of
standards connected longitudinally and transversely.

Examples of an independent scaffold are:
1. Tower scaffold;
2. Mobile scaffold;
3. Hung scaffold;
4. Birdcage scaffold

Atower scaffold is a type of temporary structure used for
work at height. It consists of a frame system made from
metal or sometimes wood, with a platform or working
area. Tower scaffolds are commonly used in construction,
maintenance, and renovation projects where acces to
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higher areas is required, such as exterior walls, ceilings, or |
roofs.

A tower scaffold is an independent scaffold consisting of 4
vertical members connected longitudinally and
transversely.

BIRDCAGE SCAFFOLD

It is an independent scaffold that consists of more than 2
rows of standards in both directions and is connected by
ledgers and transoms

It is highly used forcivil and mechanical work such as
ceilings, formwork, stack etc.

Amobile scaffold is a type of scaffold that is mounted on
wheels, allowing it to be moved easily from one location to
another. These scaffolds are like tower scaffolds but with
the added benefit of mobility. They are often used in
situations where workers need to move arond a worksite
frequently or perform tasks that require temporary access
to elevated areas.

A mobile scaffold is an independent scaffold that is
freestanding and mounted on castors

J SUSPENDED (SWING STAGE) SCAFFOLD

A suspended scaffold incorporates a suspended platform
that is capable of being raised or lowered when in use.

OwPp+fFecdGiWWYnWewt et GUIUT IT Wt #H
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; Suspended Scaffolds are raised and lowered with the use
1 of manual, electrical or pneumatic hoists. This may
‘ include: Drum-type hoists work by anchoring the
suspension rope to the hoist

Climber-type hoists have a hoist that climbs a stationary
suspension rope that has been reeved through sheaves

HUNG SCAFFOLD

A hung scaffold is an independent scaffold that hangs from
another structure but is not capable of being raised or
lowered when in use.
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CANTEILEVER SCAFFOLD

A cantilever scaffold is a type of scaffold that is
supported on one side only, extending outward from a
building or structure without any support underneath.

It is typically used when it is not possible to provide a
base or support directly beneath the scaffold, such as
when working on a building with no access to the
ground or when the ground is obstructedThis type of

scaffold relies on the structure of the building to

support it, making it ideal for specific construction

and maintenance tasks.

A cantilever scaffold is a scaffold that is supported by
cantilevered load-bearing members

BRACKETSCAFFOLD

A bracket scaffold is a type of scaffolding system
where the scaffold platforms are supported by
brackets that extend from a building or structure. This
kind of scaffold is useful in situations where a full
scaffold structure is not needed, but temporary

8.1.2. Determine  type of scaffold

required as per site & load
requirements

Light dutyT 150kg per mz

Medium duty T 205kg per p m2

Heavy dutyt 300kg per mz

Specialduty - as specified but greater than heavy duty
Light duty T

Minimum access through a scaffold. For persons with
hand tools only.

access is required for workers to perform tasks such
as maintenance, painting, or repairs on elevated
areas.

]‘ (]

i

SPUR SCAFFOLD

A spur scaffold is a type of scaffolding system used
to provide additional support to a scaffold that

extends outward from a building or structure. The
spur refers to a horizontal or diagonal support
component that extends from the main scaffold and
is fixed to a structure to enhance stability, particularly
when the scaffold is tall or has to be used in a situation
where it would otherwise be unstable. Thisype of

scaffold is commonly used in cases where a standard
scaffold cannot provide enough support de to the

height or load requirements.

Live load maximum 225kg per platform per bay area.
Used mainly by:

Electricians

Painters

Window cleaners

Light maintenance work

Medium duty T

For persons with materials and hand tools.

Live load maximum 450 kg per platform per bay area.
Used mainly by:

Carpenters

Welders

Glaziers

Plasterers/renderers

Heavy duty T For trades like brick layers and
demolition contractors.

Live load maximum 675 kg per platform per bay area.
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Used mainly by:

Brick layer

Shoring & forming work
Steel structure support

Special Duty Scaffolding refers to scaffolds
designed to handle loads greater thanheavy-duty

scaffolds but not typically categorized within
standard scaffold classifications. These scaffolds are
often customized to meet the specific requirements
of complex or exceptionally demanding construction
tasks. They are designed to support unusually heavy
loads or unusual work conditions where typical
heavy-duty scaffolding would be insufficient.

Scaffold Allowable maximum load = Maximum Bay Size M{:\ximum Bay Size Max height of lift
class per platform per bay. Length Width
Light 225 Kgs 3.0m 2.4m 2.0m
Medium 450 Kgs 2.4m 1.8m 2.0m
Heavy 675 Kgs 1.8m 1.275m 2.0m
8.1.3. Identify working & faulty

components and defect in the
components.

Identifying and maintaining theworking components
of scaffolding systems, as well as recognizindaulty
components and defects, is essential for ensuring
the safety and stability of scaffolds. Below are the
common working components, the types of faults or
defects they may develop, and short notes on how to
address these issues.

Scaffold Frames (Vertical Components)
Working Components:

Vertical Frames: These are the major support
structures of the scaffold. They are made of steel or
aluminum and connected with horizontal or diagonal
braces.

Faults/Defects:

Bending or Deformation: If the frame is bent due to too
much weight, impact, or bad manufacturing, it will not
be able to hold the scaffold properly, which will
compromise the whole structure.

Corrosion or Rusting: Frames, which are subjected
to harsh weather conditions, tend to rust and reduce
the strength of both the material as well as the load
carrying capacity.

Inspection: Frames must be checked for bend or
cracks or corrosion. In case found to be damaged,
they must be replaced immediately. Frames must be
of corrosion-resistant material or be coated with a
protective finish.

Scaffold Planks/Platforms

Working Components:

Wooden or metal planks make the platforms and
provide a surface to stand on or work off with
materials. These are used mainly across scaffold
frames and are bolted into place.

Defects/Faults:

Cracking or Splitting : Wood plank may crack or split
when they have wear or too many loads. Dents or
bends could occur on metal plank surfaces when
subjected to too much weight.

Slippery Surface: Wear out makes a surface slippery,
due to which there is slipping off.

Inadequate Fixing or Support: If planks are not rightly
fixed or supports are unstable then platforms shift or
collapse.

Inspection: Check planks for cracks, splits, dents,
and surface wear. Ensure they are securely fastened
and stable. Wooden planks should be replaced if they
show signs of deterioration, and metal planks should
be inspected for any signs of bending or rusting.

Scaffold Braces (Horizontal and Diagonal)
Working Parts:

Lateral Bracing: It prevents the lateral movement and
keeps thescaffold aligned.

Diagonal Bracing: It offers further structural rigidity
such that the scaffold will not be shaky or even fall.

Faults/Defects:

Loosely Fixed or Absent Bracing: In case the bracing is
loosely held in place, it will become ineffective and
leads to a failure in stability within the scaffold.
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Distortion: The bracing is distorted or warped
because of extreme loads or blows.

Rust: In case of metal bracing, it can corrode when it
has been subjected to environmental exposure. This
reduces structural integrity.

Inspection: All its bracing must be solidly set. No
evidence of bending, rusting, or looseness is allowed.
Deteriorated or missing bracing shall be replaced to
maintain its stability.

Scaffold Base Plates and Sole boards
Working Components:

Base Plates: These serve as support structures which
distribute the load of the scaffold evenly on the
ground.

Sole boards: These are placed underneath the base
plates. These assist in spreading the weight over a
larger area to avoid sinking into soft ground.

Faults/Defects:

Cracking or Warping: Sole boards crack, warp, or
degrade from moisture exposure or heavy loads.

Uneven Base Plate: If the base plate gets damaged
then it will not sit flat level and then may lead to a very
unstable scaffold.

Sinking: It may sink into soft or uneven ground since
its base plates and sole boards were not exactly
designed for such ground conditions.

Inspection: Periodically inspect base plates and sole
boards for signs of wear, cracks, or warping. Make
sure they are installed on stable ground and are level.

Scaffold Tie-ins
Working Components:

Tie-ins: These secure the scaffold to the structure it's
supporting to prevent it from tipping over, especially
when working at height or on unstable surfaces.

Faults/Defects:

Loose or Missing Tie-ins: In case tieins are not
anchored correctly, the scaffold might collapse and
topple over.

Corrosion: The metal tieins may corrode with time
which can compromise its performance.

Inspection: Check tie-ins periodically to be able to
ensure they are well anchored and rusfree or
corroded. Verify whether all tieins are available and if
they possess the proper loadcarrying capacity for the
task.

Guardrails and Toe Boards

Working Components:

8.2. Design Load Calculation

Guardrails: They are fixed on all exposed sides of the
scaffold. They guard the workers against falling from
the scaffold.

Toe Boards: They are installed at the base of the
scaffold platform to prevent tools or materials from
falling off.

Faults/Defects:

Loose or Missing Guardrails: Loose or missing
guardrails create a serious fall hazard.

Cracked or Damaged Toe Boards: Damaged toe
boards may fail to prevent falling objects.

Height Compliancy: If it is installed too low or less
than required heights, safety may not be adhered to
on the installation.

Inspection: Check guardrail installations as proper or
if missing that the toe board is set with no obstruction
at all, but rather must conform to safe installation
requirements while above or close enough to being
from 38 to 45 inches in heights and if atady faulty
replace any portion.

Scaffold Wheel Scaffolds - for Portable scaffold
Operating Component:

Wheels: These enable mobile scaffolds to be moved
easily on the worksite.

Faults/Defects:

Worn or Damaged Wheels: The wheels can wear out
or crack, causing the scaffold to become unstable
and difficult to move.

Broken Locks: The locks of the wheels can break, and
the scaffold moves without any intention.

Rusting: The wheels may rust, especially if they are
metallic, which leads to poor mobility and more wear.
Short Notes:

Inspection: Regularly inspect the wheels for wear,
cracks, or rust. Verify that wheel locks are functional.
Replace damaged wheels to facilitate mobility and
safety.

Scaffold Couplers
Working Components:

Couplers: Couplers are used to join scaffold
components, such as tubes, frames, and braces,
securely.

Faults/Defects:

Loose or Faulty Couplers: Couplers that are not
properly tightened can lead to a failure, where the
components can shift or detach.

Corrosion or Damage: Metal couplers can corrode or
break resulting in weak links.:
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8.2.1. Calculate load on scaffold &

optimum load

DEAD LOAD CALCULATION
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accessories used to construct it.

To calculate the Dead Load of the scaffold at any one
point, you must:

Calculate the quantity of scaffold that bears down at
one point.

Multiply the quantity by the weight of each
component.

Adjust the weight byfinding the percentage of weight
that is transferred to that one point.

Key Components of Dead Load Calculation:

Scaffold Frames (Vertical and Horizontal
Members): These are the structural support elements
of the scaffold. Each frame's weight depends on the
material used (steel, aluminium, etc.) and its
dimensions.

Planks/Decking: These are the platforms where
workers stand and place materials. The weight of
SCAFFOLD EQUIPMENT LIST

MODULAR SCAFFOLDING EQUIPMENT LIST

Component

Standard

Standard

Transom

Ledger / Guard rail

Brace end (1.2 bay)

Brace face (2.4 bay)

Captive plank (225mm)
Captive plank (225mm)
Ladderaccess putlog / transom
Adjustable base plate

Ladder

Full weight 1% weight

each plank depends on whether it's made from wood,
metal, or another material.

Braces (Horizontal and Diagonal): Braces add
stability to the scaffold and prevent lateral movement.

used to distribute the weight of the scaffold evenly
across the ground.

Couplers and Tie-ins: The components that connect
various parts of the scaffold system together.

Scaffold Frames (Vertical and Horizontal
Members)

Weight of Frame=Length x Height x MateriadDensity

Weight of Planks= Length x Width x Thickness x
Material Density

Weight of Brace= Length x Cross-sectional Area X
Material Density

Weight of Base Plate=Length x Width xThickness x
Material Density

Weight of Coupler =Number of Couplers X
Weightof One Coupler
Size Weight
2.0m 12kg
3.0m 18kg
1.2m 8kg
2.4m 10kg
2.0m 10kg
3.6m 17kg
1.2m 10kg
2.4m 20kg
1.2m 8kg
750mm 7kg
4.0m 20kg
Ya weight
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Adjustable base plate Ledger Planks
Standards Transom

Bracing

MODULAR SCAFFOLDING EQUIPMENT LIST

Component Size Weight Quantities Total Weight
Standard 2.0m 12kg 2 2 x 12kg = 24kg
Standard 3.0m 18kg 8 8 x 18kg = 144kg
Transom 1.2m 8kg 20 20 x 8kg = 160kg
Ledger / Guard rail 2.4m 10kg 20 20 x 10kg = 200kg
Brace end (1.2 bay) 2.0m 10kg 2 2 x 10kg = 20kg
Brace face (2.4 bay) 3.6m 17kg 2 2 x 17kg = 34kg
Captive plank (225mm) 1.2m 10kg 2 2 x 10kg = 20kg
Captive plank (225mm) 2.4m 20kg 18 18 x 20kg = 360kg
Ladder access putlog / transom 1.2m 8kg 1 1x 8kg=8kg
Adjustable base plate 750mm 7kg 10 10 x 7kg = 70kg
Ladder 4.0m 20kg 1 1 x 20kg = 20kg
Total weight of equipment 1060kg

LIVE LOAD CALCULATION
LIVE LOAD include the weight from material, equipment and people
TOTAL LIVE LOAD = ( Duty Live Load /3J#%of work platform bays the standard is supporting

Live load + Dead load

Bearing pressure + Width of Sole-board = Minimum sole -boards length

8.2.2. Calculate design load for the MQk: normal value of bending moment generated by
the construction loads.
scaffold.

MWKk: normal value of bending moment generated by

Scaffold Load Normal Value and Load Effect the wind load.

Combination
NG1k: normal value of axial force generated by the

structural dead weight born by the standard of
scaffold.

Gk: normal value of structural dead weight per meter
on standard.

MGKk: normal value of bending moment generated by

) NG2k: normal value of axial force generated by the
the dead weight of ledger board.

dead weight of members and accessories of scaffold.
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by the permanent loads to the standard.
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by the variable loads to the standard.

Nk: normal value of standard axial force transferred
from the superstructure to the foundation top.

Pk: normal value of average pressure at the bottom of
standard foundation.

WKk: normal value of wind load.
Wo: wind velocity pressure.
M: design value of bending moment.

Mw: design value of bending moment generated by
the wind load.

N: design value of axial force.
Ni: design value of tie member axial force.

Niw: design value of tie member axial force generated
by the wind load.

R: design value of vertical acting force transferred
from longitudinal or transverse horizontal tube to
standard.

V: deflection.
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Calculation Coefficient Terms and Symbols

K: additional coefficient of standard effective length.

x

considering the overall stability factor of scaffold.

t saalffbld wind load shape factor.
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double pole steel tubular scaffold with couplers and
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Dead weight of frame structures: including standards,
longitudinal ledgers, horizontal ledges, diagonal
bracings and couplers.

Dead weight of structures and components: including
scaffold planks, handrails, steel toe plates, safety net
and other protection facilities.

Fastener steel tube full hall formwork support

Dead weight of frame structures: including standards,
longitudinal ledgers, horizontal ledges, diagonal
bracings, adjustablefork headsand couplers.

Dead weight of structures, components and primary
beams, secondary beams and supporting plates on
the adjustable fork heads.

Axial Force

Definition : Axial force is the force that acts along the
length (or axis) of a structural member. It is either
tensile (pulling the member apart) or compressive
(pushing the member together).

Types of Axial Force:

Tensile Force: When the axial force tends to elongate
or stretch the structural member. It creates tension.

Compressive Force: When the axial force tends to
shorten or compress the structural member. It
creates compression.
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Characteristics :

It acts along the axis of the member, either pulling or
pushing it in the direction of its length.
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determined by truss.

Axial forces are typically found in columns
(compressive) or cables (tensile).
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components, wind shield coefficient.
Load Classification

The load acting on the scaffold can be divided into
permanent (dead) loads and variable (live) loads.

The dead loads of a scaffold cover the following items.

Stamped steel scaffold plank=0.30 kN/m2( kN/m2)

Bending Moment

Definition : A bending moment is a measure of the
internal forces causing a structure to bend. It is the
rotational effect produced by a force acting at a
distance from a point, causing the structural member
to curve.

M=Fxd
Normal Value of Scaffold Plank Dead Weight

Normal Value of Uniform Distributed Load Generated
by Construction

Category Normal Value (kN/m?2)
Scaffold for decoration 2.0
Concrete and masonry structural scaffold 3.0

Light steel structure and space grid structure scaffold | 2.0
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Common steel structure scaffold 3.0

The normal value of horizontal wind load on the scaffold shall be calculatedccordance with the formula listed below.
W W Alew t wews Yy

Wk stands for the normal value of wind load, expressed in kN/m2.
cURN6qWéc!l ReEqRYUW[ ¢ HqY! WYnwWi RUT WAI 13t 1+ 21 3w A

Height Above Ground or Sea Level Terrain Rroughness Category

(m)
A B C D

5 1.17 1.00 0.74 0.62
10 1.38 1.00 0.74 0.62
15 1.52 1.14 0.74 0.62
20 1.63 1.25 0.84 0.62
30 1.80 1.42 1.00 0.62
40 1.92 1.56 1.13 0.73
50 2.03 1.67 1.25 0.84
60 2.12 1.77 1.35 0.93
70 2.20 1.86 1.45 1.02
80 2.27 1.95 1.54 1.11
90 2.34 2.02 1.62 1.19
100 2.40 2.09 1.70 1.27
150 2.64 2.38 2.03 1.61
200 2.83 2.61 2.30 1.92
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Conditions of buildings the Full closed wall Open, frame and open hole walls
scaffold lean against

Scaffold conditions Full closed andsemi-closed N FOM U™ A WN KO W™
Open .t Was
Wt qe¢ UT + WnvYl Ws ROT W 6 RAJ, Gvhetdir, WIStantsRidw windl Shipld Breal AhdLAN 9ianids for windward area.
. stw value refers to the value of scaffold with truss.

The shape factor of singley | 2t t a Ws. W g W~ WL,

st qeUTH WnY! Wagd Wt 6 ¢ GIJWn ¢/ & s the vihd shiglg coefficientldf topssz Ha 2 | 1JHOW, W1 LW
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As stands for the net projected area of wind shield of truss members and joints.

A=hl standards for the contour area of the truss.
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Fastener Steel Tube Full Hall Scaffold and Fastener Steel tube Full Hall Formwork Support

Lift
Spacing
(m)

0.60
0.75
0.90
1.05
1.20
1.35
1.50
1.60
1.80
2.00
0.60
0.75
0.90
1.05
1.20
1.35

1.50

Longitudinal
Spacing(m)

0.4 0.6
0.260 0.212
0.241 0.192
0.228 0.180
0.219 0.171
0.212 0.164
0.207 0.158
0.202 0.154
0.200 0.152
0.1959 | 0.148
0.1927  0.144
0.260 0.212
0.241 0.192
0.228 0.180
0.219 0.171
0.212 0.164
0.207 0.158
0.202 0.154

0.75

0.193

0.173

0.161

0.151

0.144

0.139

0.135

0.132

0.128

0.125

0.193

0.173

0.161

0.151

0.144

0.139

0.135

0.9

0.180

0.161

0.148

0.138

0.132

0.126

0.122

0.119

0.115

0.112

0.180

0.161

0.148

0.138

0.132

0.126

0.122

1.0

0.173

0.154

0.141

0.132

0.125

0.120

0.115

0.113

0.109

0.106

0.173

0.154

0.141

0.132

0.125

0.120

0.115

1.2

0.164

0.144

0.132

0.122

0.115

0.110

0.106

0.103

0.099

0.096

0.164

0.144

0.132

0.122

0.115

0.110

0.106

1.3

0.160

0.141

0.128

0.119

0.112

0.106

0.102

0.100

0.096

0.092

0.160

0.141

0.128

0.119

0.112

0.106

0.102

1.35

0.158

0.139

0.126

0.117

0.110

0.105

0.100

0.098

0.094

0.091

0.158

0.139

0.126

0.117

0.110

0.105

0.100

1.5

0.154

0.135

0.122

0.113

0.106

0.100

0.096

0.094

0.090

0.086

0.154

0.135

0.122

0.113

0.106

0.100

0.096

1.8

0.148

0.128

0.115

0.106

0.090

0.094

0.090

0.087

0.083

0.080

0.148

0.128

0.115

0.106

0.090

0.094

0.090
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Load Effect Combination

When designing the load bearing members of scaffold, the mosinfavourable combination of the possible load occurs in

the working process shall be taken into consideration.

Calculation Items

Bearing capacity of longitudinal and horizontal ledgers

and deformation

Bearing capacity of scaffold standard foundation

Bearing capacity, stability and deformation of structural

steel suspended beam

Permanent load + 0.9 (construction load + wind load)
Standard stability

Permanent load + 0.9 (variable load + wind load)

Bearing capacity and stability of walconnecting parts

What couplers are available in the scaffolding load
capacity

In the scaffolding weight capacity calculator the
connections included depend upon the design
standard referenced and what is included in the
provisions of that design standard.

The BS EN 12811:2003 Annex C gives characteristic
values of the resistances for the following couplers:

RightAngle Coupler

Friction Type Sleeve Coupler
Swivel Coupler

Parallel Coupler

These couplers are divided into class A and class B
couplers with the characteristic strength given for
each with respect to the types of load it can carry. A
partial safety factor of 1.5 is then used to account for
load action variability and a partial safety factor of 1.1
is used for resistance variabiliy. For example, a Class
A rightangle coupler has a characteristic slipping
resistance of 10.0 kN. We can then determine a
working load limit of 10 / (1.1 * 1.5) = 6.1 kN for Class
A rightangle couplers resisting a slipping force.

The AS/NZS 1576.2 (Couplers and accessories) gives
guidance on the minimum testing criteria for the
following couplers:

RightAngle Coupler

Swivel Coupler

Load Effect Combination

Permanent load andconstruction load

Permanent load + construction load

Permanent load + variable load (excluding wind load)

Single pole scaffold, wind load + 2.0 kN
Double pole scaffold, wind load + 3.0 kN

End-to-End couplers (i.e. Friction Type Sleeve
couplers)

Parallel Coupler
Putlog Coupler
Putlog Blade
Check Coupler

Adjustable Leg / Adjustable Baseplate / Adjustable
Swivel Baseplate

Flange Clamp
Plain Pintle Castor
Adjustable Castor

In order to get the working load limit (WLL) the
minimum testing forces required to pass the standard
should be reduced by a factor of safety. The AS/NZS
1576.2 does not explicitly specify the safety of factor
except for Adjustable Legs / Baseplates in wbh a
factor of safety of 2.5 is used and for RighAngle
couplers and Swivel couplers for slip resistance in
which a factor of safety of 2 is used. We have
considered a factor of safety of 2.0 for all couplers
except bases which generally gives similar waing
load limits to the BS EN 128111:2003. For example a
right-angle coupler has a slipping test force of 12.5
kN. We can then determine a minimum working load
limit of 12.5/2 = 6.25 kN for rightangle couplers
resisting a slipping force.

Where a manufacturer tests beyond the requirements
of the standard they can achieve a higher working load
limit for their product
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calculate scaffolding load capacity
Scaffolding Load Capacity

Standard scaffolding tube has a 48.3 mm (1.900 inch)
outer diameter. Since there are only a few section
thicknesses and steel grades that are manufactured
there are only a few different possible scaffolding load
capacities. Since it is difficult to visuall identify the
section thickness and grade of a scaff tube on site it is
generally advised to be conservative and use the
thinnest and lowest grade section that would be
available on site in design calculations.

When scaffolding tube is resisting tension forces only
we can calculate the scaffolding load capacity by the
following formula:

qWl W qlldid Wn! Wi w-
where:
At is the area of the scaffold tube

fy is the yield strength of the scaffold tube

Scaffolding Load Capacity Tables

TWRY We Wt ql JUNngsWl T efAqRYOW ¢

For a 250 MPa yield strength 48.3x3.2 mm CHS the
capacity

qll W qUWnWn! Wi W
Nt = 453.4 mm2 * 250 MPa * 0.9 = 102.01 kN
Calculation of Effective Length :

The effective length for a scaffold tube in a fully
braced system is typically shorter than in an unbraced
system. The bracing reduces thébuckling potential
by restricting lateral movements.

To calculate the effective length, engineering codes
and standards (such as BS 1139 or EN 12811) are
used to determine how much of the tube length is
"active" in buckling under load.

The effective length factor (K) is typically used to
modify the physical length of the tube to account for
the bracing:

L effective=KxL actual

Design Standard Section Design Tension Strength

AU 48.3x3.2 (Grade 250) 102.01

EU 48.3x3.2 (Grade 250) 96.86

us 1.900x0.120 (Grade A53) 88.2 (19.82 kip)

Design Section Le (m)

Standard

0 1 2 3 4 5

48.3x3.2

AU 102.01 kN 86.67 kN 44.2 kN 21.26 kN 12.24 kN 7.93 kN
(Grade 250)
48. 2

EU 8.3x3 96.86 kN 72.23 kN 36.38 kN 19.04 kN 11.44 kN 7.6 kKN

(Grade 250)

What material properties are considered?

The scaffolding design tools allow users tenter the following material properties:
Modulus Of Elasticity

Modulus Of Rigidity

Slenderness Compression Limit

Yield Strength of Member

Ultimate Strength of Member
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What design codes are supported?

The scaffolding design software supports the design of scaffolding to the following standards:

AISC 36016 Scaffolding Design Software.
AS/NZS 1576 Scaffolding Design Software.

BS EN 128111:2003 Scaffolding Design Software.

8.2.3. Analyse Working requirements of

components, tie -offs, supports etc. of
the scaffoldings as per design
requirement.

Tying to the Structure:

Ties should be installed at regular intervals along the
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laterally. The number and placement of ties depend
on factors such as scaffold height, expected loads,
and environmental conditions.

Ties and Anchoring:

In some cases, scaffolds may need to be tied to a
structure or anchored to prevent lateral movement.
This is particularly important for independent
scaffolds , which are freestanding and are more
susceptible to movement or collapse if not properly
secured.

Ties and Anchorage

Ties and anchorage are essential elements for
ensuring the stability and safety of scaffolding

structures, particularly those that are freestanding or
independent scaffolds. These elements help secure
the scaffold to the structure it is supporting or to an
adjacent building to prevent lateral movement or
collapse under wind forces, d/namic loads from

workers or materials, and other external factors.
Properly designed and installed ties and anchorage
systems ensure that scaffolds remain securely in
place during use.

Therequirements for ties and anchorage in TG20:21
address the structural integrity of the scaffold,
ensuring that the system can handle environmental
forces, such as wind, and maintain stability
throughout its use. Proper use of ties and anchorage
reduces the risk ofcollapse or displacement of the
scaffold.

Key Requirements of TG20 for Ties and Anchorage
Tie Spacing:

TG20 outlines the maximum spacing between
scaffold ties based on the height of the scaffold and
the type of scaffold being used. Proper tie spacing

Forindependent scaffolds , the addition of ties to an
existing structure (e.g., a building or wall) is an
effective method of stabilizing the scaffold. Tying the
scaffold to a secure, immovable structure reduces
the amount of bracing required and increases
stability.

helps maintain the scaffold's stability by distributing

The typical tie spacing can vary depending on the
scaffold height and type, but generally, ties should be
placed every 4 to 5 meters vertically and across the
scaffold at regular horizontal intervals.

For taller scaffolds or those subjected to high wind
loads, the frequency of ties may need to be increased.

Type of Ties

The type of tie used will depend on the scaffold's
design, the building to which it is anchored, and the
type of load it is expected to bear. Common types of
ties include:

Tension Ties: These are used to prevent the scaffold
from moving away from the building or structure. They
can either be installed in the scaffold at intervals or
connected directly to the structure.

Compression Ties: These help resist lateral forces
and prevent the scaffold from tilting or tipping over.

Anchor Ties: These are typically used for scaffolds
that are tied to the side of a building or structure to
prevent sliding or toppling.

Tie Placement:

Ties should be placed at the highest possible points
on the scaffold to maximize its stability. These should
be at regular intervals along the height of the scaffold,
and the exact placement will depend on the type of
scaffold and its load-bearing capacity.

Ties must be positioned in such a way that they can
resist the forces acting on the scaffold and keep it
stable under all conditions.

Tie Load Considerations:

Tie load capacity must be considered in design to
ensure that each tie can withstand the expected load
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from wind, live loads, and other forces. The load on
the tie is determined by factors like scaffold height,
environmental conditions (wind), and the anticipated
load from workers or materials.

The tie system must be designed to meet or exceed
these load requirements to ensure the scaffold is
stable.

Securing the Scaffold :

Anchors and ties must besecurely fastened to the
structure to which the scaffold is being anchored. This
could be a building, a solid ground surface, or other
stable structures.

The anchoring points must be inspected to ensure
they can withstand the forces that will be acting on the
scaffold. Proper attachment reduces the risk of
scaffold movement or collapse.

Distance to Building :

Ties are typically used when scaffolding is built on or
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the building (known as the "setback") can affect tie
placement. Ties must be placed in such a way that
they prevent the scaffold from leaning omoving away
from the building.

Tie and Anchorage Design for Different Scaffolds :

Different scaffolding systems, such asindependent
scaffolds , hung scaffolds , or mobile scaffolds ,
require different considerations for ties and
anchorage. Each type of scaffold has unique stability
and anchorage requirements based on how it is
constructed and how it will be used.

Independent scaffolds may require more frequent
tie points due to their freestanding nature.

Hanging scaffolds or suspended scaffolds will often
have different tie and anchorage methods, focusing
on securing the scaffold's suspension points.

Wind Load Considerations :

TG20 specifies that scaffolds must be designed with
wind loads in mind. Wind can exert significant force
on scaffolding structures, especially at higher
elevations. The ties and anchorage system must be
capable of resisting these forces without failure.

The scaffold must betied at intervals that allow the
system to withstand wind gusts, which may require
increased tie frequency in regions subject to high
winds..

Tie Capacity refers to the strength and loadbearing
capacity of thetie system used to secure the scaffold
to a building, structure, or foundation. It is essential to
ensure that the ties are capable of bearing the
maximum expected forces, including wind loads,

dynamic loads from workers or materials, and any
other environmental or operational forces that may be
applied to the scaffold.

Considerations for Tie Capacity:
Material Strength :

The strength of the material used in ties (typically steel
or other high-strength materials) plays a critical role in

determining the capacity of the tie. Materials must be
selected based on their ability to withstand both

static and dynamic loads without failure.

Design Loads:

Ties must be designed to resist various loads,
including wind forces, live loads (such as workers
and materials), andimpact loads . The tie capacity
should be calculated based on the most stringent
expected load conditions.

Safety Factors:

The capacity of the tie is also dependent on the
strength and quality of theanchor points . If ties are

anchored to an inadequate structure, such as weak
masonry or poorly installed anchor bolts, the tie

capacity will be reduced, compromising the scaffold's

stability.

Anchor Types:

The choice of anchor type depends on the structure of
the building and the scaffold system. Common
anchor types include:

Bolt anchors: Secured into masonry or concrete
surfaces.

Through-wall ties : Pass through the wall to provide
additional anchorage.

Clamp ties: Clamped to the building's exterior to
secure the scaffold.

Building Condition :

The condition of the building itself must be considered
before placing ties or anchors. If the building is old or
structurally weak, the load from the scaffold may
compromise its integrity. Suitable reinforcement may
be required to support the anchors.

Load Transfer:

The anchors or ties must be designed to transfer loads
from the scaffold to the building structure in a way

that does not damage the structure. The type of load
(tension or compression) will influence the design of

the anchor system.

Safety Considerations :
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Despite their mobility, movable ties must provide

sufficient stability during operation. This includes

having enoughanchor strength to resist forces like

wind and worker movement. These ties should also be
equipped with locking mechanisms to prevent

accidental detachment.

Tie Systems

Tie Systemsrefer to the complete arrangement of ties
and anchors that are used to secure the scaffold to
the building or ground structure. These systems are
crucial in ensuring that the scaffold remains stable
under all conditions, including wind, seismic activity,

or fluctuating loads from workers, materials, or

machinery.

Types of Tie Systems
Fixed Tie Systems:

Fixed tie systems use rigid connections to anchor the
scaffold to the structure. These ties are usually
permanent and do not allow for adjustment once they
are installed. Fixed ties provide strong resistance
against lateral forces and are commonly used for
independent scaffolds .

Adjustable Tie Systems:

These systems allow for flexibility in the placement
and tension of ties. Adjustable ties are used when the
scaffold needs to be moved or reconfigured
frequently. These systems can help accommodate
changes in scaffold height or configuration.

Through-Wall Tie Systems:

Placement and Spacing:

Proper placement and spacing of the ties are critical
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placed at regular intervals along the scaffold height
to maintain even load distribution.

Tie Tubes to Standards and Ledgers

Tie Tubes to Standards and Ledgersrefers to the

method by which thetie tubes (horizontal or vertical

members of the scaffold tie system) are connected to
the scaffold's standards (vertical load-bearing

members) and ledgers (horizontal members that

support the decking). These connections are crucial
in ensuring that the ties remain secure and that forces
are transferred efficiently through the scaffold
structure.

Tie Tubes to Standards and Ledgers
Tie Tube Connection:

Tie tubes are typically connected to the scaffold's
standards and ledgers using couplers or other
mechanical connections that secure the tie to the
scaffold structure. These connections must be strong
enough to resist the forces applied to the scaffold.

Strength and Durability :

The connections between tie tubes, standards, and
ledgers must be designed fohigh-strength to ensure

that the scaffold maintains stability under varying
loads. This includes usinghigh-quality couplers that

can handle the loads without slipping or becoming
damaged.

Throughs ¢ 00 WaqRIJI WGet + Waqdl Ye N6 Wa 6AddhbregeRditheBUlltingt Ws ¢ G 0 Wa Y W

provide anchorage on both sides of the scaffold. This
system is often used fortaller scaffolds or scaffolds
with a larger surface area .

Braced Tie Systems:

Braced tie systems incorporatediagonal braces to
help distribute forces more evenly across the
scaffold, preventing the structure from swaying or
collapsing due to external forces like wind.

Design Considerations for Tie Systems :
Load Distribution :

Tie systems must be designed to effectively distribute
loads from the scaffold to the building or foundation.
This requires understanding theloading conditions
the scaffold will be subjected to.

Tie System Components:

A typical tie system includes components liketie
tubes, anchoring points , and tensioning devices .
Each component must be designed to withstand the
expected loads without failure.

Tie tubes are often used to create adirect link
between the scaffold and the building or structure it is
anchored to. The tie tubes are attached to the scaffold
at designated points and then connected to the
building structure using appropriate anchors.

Load Transfer:

The tie system must be designed so that the load is
evenly distributed from thestandards and ledgers to
the tie tubes and subsequently to the building
structure. This ensures that no single component of
the scaffold system bears excessive load, which
could lead to failure.

Key Aspects of TG4:19 Anchorage Systems:
Design of Anchorage Systems:

Theanchorage system must be designed to prevent
scaffold movement, collapse, or tipping under the
applied loads. The system should secure the scaffold
in place throughtie points or anchors that connect
the scaffold to a building, wall, or solid ground.
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Tie spacing and the position of anchorage points are
crucial design factors. They must be placed based on
the height, type of scaffold, and anticipated load
conditions.

Types of Anchorage Systems:

Fixed Anchors: These are permanently affixed to the
building or structure, ensuring the scaffold remains
securely attached. Fixed anchors are commonly used
for tall or large scaffolds.

Adjustable Anchors : These allow for adjustments to
the anchorage points based on the changing height or
configuration of the scaffold during construction.

Through-Wall Anchors: Often used for higher
scaffolds, these anchors pass through the structure
to provide secure support from both sides.

Clamp Ties: These are used to clamp onto the exterior
surface of the building, offering a norinvasive
method of anchoring the scaffold.

Materials Used in Anchorage Systems:

High-strength steel and corrosion -resistant
materials are typically used for anchorage
components to ensure durability and reliability over
time, especially in challenging environmental
conditions.

The strength of anchorage components must match
or exceed the requiredload-bearing capacity to
ensure safe scaffold operation.

Capacity and Load Distribution:

Anchorage systems must be capable of withstanding
dynamic loads , such as wind or worker movements,

and static loads , including the weight of materials

and equipment. The distribution of forces across the
anchorage points must be even to avoid overstressing
any particular point.

TG4:19 outlines specifictie capacity requirements,
ensuring that ties can resist the forces without failure.

Types of Loads on Ties:
Vertical Loads:

These are theweight loads from workers, tools,

equipment, and materials placed on the scaffold. The
vertical loads are transferred through the scaffold
structure to the ties, which anchor the scaffold to a
solid base or building.

The ties must be designed to resistompression and
tension from the load above, preventing the scaffold
from tipping over or collapsing under excessive
weight.

Lateral Loads:

Lateral loads aresideways forces, such as wind or
forces from workers moving on the scaffold. These
loads cause the scaffold to sway or shift laterally, and
ties must be strong enough to resist these forces.

Wind loads are often the most significant lateral load
to consider, particularly fortall scaffolds or scaffolds
in areas subject tohigh winds.

Dynamic Loads:

These loads arise frommoving workers , equipment,
or materials. Dynamic loads can fluctuate rapidly as
workers ascend or descend the scaffold, or as tools
and materials are moved around. The ties must resist
these shifting forces without becoming loose or
unstable.

Vibrations from machinery or heavy equipment
operating near the scaffold can also introduce
dynamic forces.

Impact Loads:

Impact loads occur when something (such as a tool,
material, or worker) falls or is dropped from the
scaffold. The impact can create a sudden force on the
ties, which must be designed to absorb this force
without failure.

Scaffold ties must be able to withstand these sudden
and sometimes unpredictable loads, particularly in
scaffolds located at great heights.

Wind Load:

Wind forces can cause the scaffold to sway or even
collapse. Wind loads vary depending on theneight of
the scaffold, the location of the structure, and the
wind conditions in the area.

The ties are the first line ofdefence against wind

induced forces, and they must be placed at regular
intervals to ensure the scaffold resists lateral
displacement.

Tension and Compression Forces in Ties:

Ties are typically subjected tatensile forces (pulling
forces) or compressive forces (pushing forces),
depending on the direction of the load.

Tension forces occur when the scaffold tries to move
away from the anchor point, and the tie works to pull
it back.

Compression forces occur when the scaffold shifts
toward the anchor point, and the tie resists this
movement.

Tie Mechanism and Load Transfer:

Load Distribution:
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The tie mechanism must be capable of transferring
the load from the scaffold to the structure to which it
is anchored. Proper distribution of forces ensures that
the loads do not overload any single tie or anchor.

In some cases, multiple tie points are used to
distribute the load more evenly, reducing the risk of
failure.

Tie Tube Connections:

Tie tubes, which are the connecting members
between the scaffold and the anchor, must be
securely connected to the standards and ledgers
(vertical and horizontal scaffold components). Theie
tubes transfer forces to the building or foundation.

The couplers used to attach the tie tubes to the
scaffold structure must be strong enough to resist the
expected forces without slipping or becoming
damaged.

Tie Capacity:

Each tie in the system has anaximum load capacity
that it can safely support. Thetie capacity is
determined based on the type of material used, the
type of tie (e.g., tension, compression), and the
specific design conditions (such as the height and
load on the scaffold).

The design of the tie system should account for both
the static and dynamic loads to ensure the scaffold
remains stable under varying conditions.

Safety Factor:

Asafety factor is applied to the tie mechanism design
to account for uncertainties in the loads or conditions
that the scaffold might face. This factor ensures that
the ties can withstand unexpected increases in load
or force without failure.

Importance of Tie Patterns in System Scaffolds

Ensures Stability : The primary function of tie patterns
is to ensure that the scaffold remainsstable by
resisting lateral movement, tipping, or collapsing
under both static and dynamic loads .

Load Distribution : The tie pattern helps in distributing
the applied loads (vertical and lateral) to the
supporting structures, thus preventing localized
failures.

Compliant with Regulations : Proper tie patterns
ensure that the scaffold meets local building codes
and safety standards, such as those specified by the
European Union (EN 12811) or theUK Health and
Safety Executive (HSE).

Wind Resistance: Ties help resist wind loads,
preventing the scaffold from swaying or toppling,

particularly when the structure is tall or exposed to
high winds.

Types of Tie Patterns for System Scaffolds

Tie patterns vary depending on theheight of the
scaffold, the load it carries, and the building

structure to which it is anchored. The most common
tie patterns forsystem scaffolds are outlined below:

Basic Tie Pattern (Vertical and Horizontal Ties)

In the basic tie pattern, ties are placed irvertical and
horizontal orientations. The scaffold is anchored by
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(such as walls) at specific intervals.

Vertical Ties: These are placed at regular intervals
along the height of the scaffold. They connect the
scaffold to the building and prevent the scaffold from
falling over or moving laterally.

Horizontal Ties: These are placed at regular intervals
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and braces). They help distribute the loads
horizontally and provide resistance to sway.

This simple pattern is typically used forlow-rise
scaffolds or when the scaffold is not exposed to high
wind or dynamic loads.

Diagonal Tie Pattern

The diagonal tie pattern uses diagonal ties to provide
additional lateral stability . Diagonal ties are typically
placed in acrisscross pattern across the scaffold to
resist forces from multiple directions.

Diagonal ties are placed at regular intervals along the
scaffold structure. They act totransfer lateral forces
and provide added rigidity.

This pattern is commonly used irhigh-rise scaffolds
or scaffolds exposed towind or dynamic loads , as it
helps resist tipping forces by distributing the load
more evenly.

X-shaped ties (two diagonal ties crossing each other)
are often used in the design to enhance stability and
support.

Cross-Braced Tie Pattern

The crossbraced tie pattern involves the use otross
braces and tie tubes to create a triangular
arrangement  between  scaffold components,
improving the overall stability.

Cross braces are typically placed diagonally between
standards (vertical members) or ledgers (horizontal
members). They resist lateral forces, particularly from
wind orimpact .

This pattern is commonly used immodular scaffolds
and is ideal for scaffolds that are exposed talynamic
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forces like construction site activities or machinery
movement.

The triangular pattern created by crossbracing
provides higher rigidity and more efficient load
distribution.

Tied-Back Pattern

In this pattern, the scaffold is secured to the building
using tie-back systems that connect the scaffold to
structural elements such as anchor points , beam
connections , or other fixed elements in the building.

Tie-back systems help resist both vertical and lateral
loads by creating an anchor connection that
distributes forces back into the building structure.

This type of tie pattern is useful when scaffolds are
installed away from the building wall (such as when

scaffolds are placed several meters from the building)
or when additional stability is required due to
increased height or unpredictable load conditions

Independent Tie Pattern (Dual Tie System)

In this system, two separate scaffolds are tied
independently to the same structure. This is often
used for scaffolds that are particularlylarge or high.

Dual ties are used, each set of ties securing an
independent scaffold structure to the building. This
increases the overall stability by distributing the load
between the two systems.

This system is commonly used forindependent
access scaffolds where it is necessary to ensure the
scaffold is structurally independent from the
building, but still anchored for stability.

Infill Tie Pattern

The infill tie pattern is typically used when scaffolds
need to beattached to the side of a building, but the
space between the scaffold and the building is
irregular or requires additional support for stability.

The ties are placed to ensure that thescaffold is
adequately connected to the building structure. It is

particularly useful in cases wherescaffold height is
significant and additional stability is required.

Thetie tubes are installed in such a way that they fill
in gaps, preventing any movement caused by wind or
dynamic loading.

Factors Influencing Tie Patterns in System
Scaffolds

Several factors influence the choice of tie patterns in
scaffolds, including:

Scaffold Height :

As scaffolds increase in height, the risk of lateral
movement,  tipping, and sway increases,
necessitating a more rigorous tie pattern such as
diagonal ties, cross-bracing, or adual tie system .

Load Conditions :

The pattern chosen must take into account both
static loads (such as materials, workers, and tools)
and dynamic loads (such as wind, vibration, or
movement of workers and equipment).

Building Structure :

The type ofbuilding to which the scaffold is anchored
plays a role. For example, amasonry wall might
require different tie points and anchors compared to
a steel -framed building .

Environmental Factors :

Environmental factors such as wind conditions ,
seismic activity , andweather can affect tie patterns.
High winds require more frequent and stronger tie
placements.

Regulatory Requirements :

Local building codes and safety standards often
define specific tie patterns and tie spacing based on
factors such as scaffold height, load, and
environmental conditions.
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8.3. Fall Protection Requirements

8.3.1. Identify types of fall protection for

the scaffolds, tie -offs, supports and
ladders

Types of Fall Protection for Scaffolds,

Fall protection is one of the most important safety
measures in construction and maintenance projects
involving scaffolds, ladders, and elevated platforms.
Falling from heights is one of the major hazards for
workers, and proper fall protection measures ae
essential to ensure their safety. This detailed guide
discusses the various types of fall protection
mechanisms for scaffolds, tie-offs, supports, and
ladders, focusing on the importance of each system
in reducing fall risks.

Fall Protection for Scaffolds

Scaffolds are a type of temporary construction
structure that is designed to provide a working
platform at an elevated height where workers are
performing. Since scaffolds are generally constructed
several feet off the ground or other surfaces, fall
protection must be incorporated into such structures
to minimize accidents and injury.

Guardrails

One of the most basic types of fall protection applied
to scaffolds to prevent workers from falling off the
edges is guardrails. They consist of a top rail, michil,
and toe board, forming a barrier around the perimeter
of the scaffold platform.

Top Rail. The top rail must be between 38 to 45 inches
(0.95 to 1.2 meters) above the working surface. It is
one of the primary barriers and constructed to
withstand an impacting falling worker against it.

Mid-Rail: The distance is half at the middle where a
mid-rail is positioned between the top rail and the
work surface. This midrail serves to protect from

falling through the gap of the top rail and the platform
accidentally.

Toe Board: A toe board is provided along the edge of
the platform that prevents tools, materials, or debris
from falling onto the ground.

Guardrails should be installed on scaffolds at or
above 10 feet (3 meters) of elevation from the lower
level by agencies like OSHA, Occupational Safety and
Health Administration.
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Personal Fall Arrest Systems (PFAS)

A personal fall arrest system is defined as a fall
protection system as a whole because it prevents fall
at a certain distance from the floor, covering those
parts of a harness, a lanyard, and an anchorage,
allowing a fall to be prevented before a personits the
ground.

Full-Body Harness: A fullbody harness is worn by the
worker; it is then attached to a lanyard that connects
to an anchorage point. The harness distributes the fall
forces over the body of the worker, preventing them
from being hurt.

Lanyard: A lanyard is a connecting device made from
very durable materials like rope or webbing. It
connects the full-body harness to an anchor point.
The length of a lanyard depends on the height of the
scaffold and the possible clearance due to falls.

Anchor point This is the safe anchor point on the
scaffold or structure to which the lanyard is attached.
It should be strong enough to withstand the forces
developed in case of a fall. It should be placed above
the head of the worker so that distance faén by the
worker is to be minimized.

PFAS is used in combination with guardrails whenever
there is a danger of significant falls on surfaces
including rough surfaces, open gaps and at higher
heights.
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Safety Nets

Asafety netis suspended below the scaffolds that can
catch workers when they fall from the height. Safety
nets are secondary means of falling protection along
with guardrails or PFAS.

Position: The safety net should be placed as close to
the work surface as possible. In fact, they should not
be farther than 30 feet (9 m) below the working
platform to reduce the fall distance.

Design: The designing of safety nets must take care of
the impact of falling workers and prevent injury. Nets
must meet specific strength standards as well as
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impact resistance standards developed by
organizations such as OSHA.

Safety nets are quite useful when guardrails or PFAS
are not practicable such as when scaffolds are
erected or dismantled, or in very high scaffolds.

Access and Egress

Access and egress systems, such as ladders,
stairways, or ramps, shall be provided to allow safe
movement to and from the scaffold. Such systems
shall be stable, nonslip, and free of obstructions to
minimize the risk of falling while climbing or
descending.

Fall protection for tie -offs

Tie-offs are anchored to a secure structure for
anchoring a worker's fall protection system. The main
purpose of a tieoff is to restrain or arrest the worker
before hitting the ground or any obstacle in case of a
fall.

Rope Grabs and Sliding Devices

Ropes grabs are arrest devices applied to tie down a
worker to the fall protection line. This allows the

worker to move either horizontally or vertically with

their rope protection on. Rope grabs arrest a worker
automatically by arresting the rope as he fis.

Use on Horizontal Lifelines Rope grabs are mainly
used together with horizontal lifelines. It grants the
mobility of the worker without compromising his fall

protection.

Lifelines

These lifelines are flexible lines or ropes that attach a
person to anchor points. There are two varieties:
vertical and horizontal lifelines.

Vertical lifelines are utilized in aloft operations. These
are essentially above the floor. A lanyard is used to tie
a person to a lifeline running vertically from an anchor
point to the working employee.

Life lines are used during employee travel on scaffolds
and other structures laterally. Lifelines are installed
where traditional tie-offs or guardrails cannot be
utilized.

Fall Protection for Supports

Supports, including scaffold poles and bracing
systems, support scaffolds but may also cause falls if
they are not securely anchored or used. Fall
protection for supports usually entails ensuring that
workers have safe and stable access to these
structures.

Types of Fall Protection for Supports
Proper Scaffold Erection

One of the main fall protection measures includes
making sure scaffolds are erected up to the safety
codes. Scaffold support assembling and dismantling
should be trained to scaffolding workers to make sure
scaffold supports are safe and will not fall off vimen
laden with a load.

Bracing Systems

The bracing system in scaffolds should be of
adequate strength and sufficient to ensure stability or
against tipping. Cross braces and diagonal braces
help keep the scaffold stable while in use. Workers
are supposed to secure the bracing in place before
the use of a scaffold.

Tie-In Points

The ties of scaffolds should be into the structure at
intervals to prevent sideways movement. Tyingin
should occur at regular intervals to ensure stability of
the scaffold even in winds or heavy use.

Fall Protection for Ladders

Ladders are widely used in construction and
maintenance work as a means to access scaffolds
and elevated working platforms. The fall protection of
ladders will be on falls while climbing and when
descending.

Types of Fall Protection for Ladders
Ladder Safety System

Ladder safety system includes climbing lines or
ladder safety rails, among other things, that ensure
that in case of climb up or down, a worker gets
securely attached to the ladder, thus preventing falls.

Climbing Lines: Climbing lines are flexible ropes or
cables. These can be attached to the harness of the
worker. A rope grab or other device automatically
adjusts along with the movement of the worker in
order to be used along with the climbing line.

Ladder Stabilizers and Base Supports

The stabilizers and base supports prevent ladders
from toppling or sliding when in use. These enhance
the stability of the ladder and minimize the possibility
of a fall.
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Three-Point Contact Rule

There are threepoint contacts, which make safety
regulation added whereby any worker should have at

8.3.2. Work out fall protections required

in the scaffold for various activities
and effectiveness

Fall Protection Required to Scaffolds under Various
Activities on Indian Standards

Scaffolding is one major component in constructions,

maintenance work, and fixing of buildings among
others, based on the conditions that require more

heights to service. However, scaffolds usage is one
the main causes posing a significant fall hazard
besides being one the most common form of
accidents when occurring in the constructions. Such

accidents can only be prevented by implementing

proper fall protection systems. In India, guidelines

and standards for scaffolding and fall protection are

defined by The Factories Act, 1948, The Building and
Other Construction Workers (Regulation  of
Employment and Conditions of Service) Act, 1996,
and other regulations like Indian Standard IS 3696
(Part 1 and Part 2).

Types of Fall Protection Systems for Scaffolds

Under Indian standards, fall protection systems on
scaffolds are guardrails, personal fall arrest systems
(PFAS), safety nets, access systems, and training for
workers. These are aimed at preventing the worker
from falling from an elevated scaffold or prog¢cting
him in case he falls.

Guardrails

Guardrails are one of the major forms of fall
protection on scaffolds. They prevent accidental
falling off the edge of the scaffold.

IS 3696 Guardrails should be fitted to scaffolds with a
height above 2 meters (6.5 feet) as per IS 3696 Part 2.
The guardrails should run all along the scaffold and
consist of:

Top Rail: This should be mounted 950 mm to 1200 mm
above the platform. The top rail must be rigid and
must be able to withstand at least a force of 75 kg
applied in any direction.

Mid Rail: Half way between the top rail and the
scaffold platform to prevent slipping through the
openings.

Toe boards: These are attached along the bottom
edge of the scaffold in order to prevent falling tools
and materials off the scaffold that may fall on workers
on the ground.

Effectiveness: One of the most efficient fall protection
methods is the guardrails. These erect physical

least three points of contact with the ladder all times;
for example, two hands and one foot or two feet and
one hand.

barriers limit the risk of falling off the scaffolds of the
workers. Among all activities such as bricklaying,
plastering, or painting, guardrails prevent falls more
effectively. However, in some situations while
working beyond the edges or moving aroundnsall

areas of the site, additional protection might be
required.

Personal Fall Arrest Systems (PFAS)

A personal fall arrest system is a device that arrests a
worker's fall using a fultbody harness, a lanyard, and

an anchorage point. This is the most essential when
guardrails are not practicable or available.

Full-Body Harness: It is worn by the worker in order to
distribute the forces of a fall over the body.

Lanyard: A connecting device that links the harness to
an anchorage point on the scaffold.

Anchor Point: A secure point to which the lanyard is
attached. Must be able to withstand at least 5,000 lbs
of force or 22.2 kN.

IS 413061991: In Indian standards, PFAS shall be used
where the worker is likely to fall from height or work
near an unprotected edge. The anchorage point shall
be above the head of the worker to minimize the
potential fall distance.

Effectiveness: PFAS provides high levels of protection
to workers who require mobility on scaffolds. This is
very effective for work situations where guardrails
may hinder mobility, such as when access is required
to narrow platforms or irregular surfaces. PFAS,
however requires proper maintenance and regular
inspection coupled with training to the workers so that
they utilize it appropriately. Besides, the fall distance
should be considered to ensure that workers do not
hit the ground or any obstacles befee the system
activates.

Safety Nets

They wuse safety nets as a fall protection
supplementary type, mostly in scaffolding where
workers might fall from other raised surfaces. In India,
Indian standards require that use of safety nets be
employed in case other types of fall protection
systems are insufficient.

Location: The scaffold safety nets shall be installed
closer to the level at which work is performed and not
more than 6 meters (20 ft) above any working level.

Design and Strength: The safety nets shall be provided
with proper strength that is enough to with stand the
force of a fall by a falling worker and guard against

62



injury or death. Inspection: Nets be regularly
inspected.

Effectiveness: Safety nets catch a worker when they
fall but after the fall has happened. The benefit of
using safety nets is when workers are working on
scaffolds without guardrails or when the structure

may prove unstable, which means it will make a
worker fall. Safety nets are often used with other fall
protection systems, such as guardrails or PFAS, for
greater safety.

Access and Egress Systems Accessing the scaffold in
a safe manner and going out safely eliminates falls.

Access to elevated platforms of scaffolds shall be by

ladders, stairways, or ramps and must be arranged to
enable safe access.

Ladders- Ladders used for access to the scaffold
must be securely attached at the right angle with anti
slip rung or stabilizers.

Stairways: In scaffolds taller than 6 meters (20 feet),
stairways are often preferred over ladders. They
should be equipped with handrails to provide
additional support while climbing.

Effectiveness: Good access systems help prevent
falls when employees climb up or down scaffolds.
Their effectiveness depends on design, stability, and
regular inspections. Employees must be trained in
safe climbing techniques, such as making threegpoint
contact (two hands and one foot or two feet and one
hand) when climbing ladders or stairways.

Indian Standard IS 3696: As per IS 3696, the
employees operating scaffolding must be trained to

erect, use, and dismantle scaffolds including using

fall protection devices like guardrails, PFAS, and
safety nets.

Practices on site Safety: The employee shall also be
trained to identify hazards of falls from the workplace

and know how to ensure the maintenance of the fall

protection system in good order.

Efficiency: The training allows scaffolded workers to
be aware of the dangers with a scaffold and have skills
for using personal fall protection equipment. Proper
knowledge and training minimize the factor of
omission by workers and improve their overall afety
performance.

Fall Protection of Varying Types of Construction
Jobs on Scaffolds

Construction Work Tasks (Bricks laying, plastering,
and painting)

Guardrails are essential for workers performing
routine operations on scaffolds. Where work requires
movement beyond the edges or access to narrow
platforms, PFAS is necessary.

Effectiveness: In most cases, guardrails can prevent
falls. PFAS is necessary where mobility is required,
and safety nets provide additional protection in high
risk areas.

Maintenance and Repair Work

Maintenance workers encounter complex hazards,
such as working at elevated heights or in confined
space. The choice depends on the extent of work
between PFAS and safety nets and guardrails.

Effectiveness: A combination of PFAS and guardrails
provides effective fall protection. Safety nets provide
secondary protection if other options cannot be
provided.

Installation of Equipment or Materials

Workers installing materials or equipment at height
often require mobility across the scaffold, which

necessitates the use of PFAS. Guardrails may not
always be practical due to the need for movement.

Effectiveness: PFAS provides flexible protection and
ensures the safety of workers who need to move
across scaffolds. Guardrails should be installed
wherever possible to prevent falls from edges.

Dismantling or Demolition of Scaffolds

Generally, demolition work has a greater risk of
scaffold collapse or falling debris from heights. In
these situations, safety nets are set up to catch the
workers if they fall. The use of guardrails and PFAS
serves as added protection for them.

Effectiveness: With PFAS and guardrails, the use of
safety nets ensures full fall protection when the
scaffolds become unstable during demolition.
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8.4.

Review Question

g > 0 NP

What are the different types of scaffolds used in construction?

What factors must be considered when selecting a scaffold based on loatiearing capacity?

How do you assess the workingequirements of scaffold components based on design specifications?
What are the main types of fall protection used in scaffolding?

How do you assess the effectiveness of fall protection measures on a scaffold?
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9.1.

9. Chapter 02: SSD/VSQ/N0214: Understanding Scaffold Drawings &

Designs, Indian & International Standard Codes

Introduction

Any construction or maintenance operation must ensure safety and efficiency; scaffolding plays a big role in all these.
According to definition, scaffolding is a form of temporary construction that supports a worker, equipment, and even
materials at greatheights. Scaffold drawings and details are thus considered important for scaffolds to both be safe and
effective. These drawings become a blueprint indicating the structure, materials, and safety elements of a scaffold's

construction.

The understanding and interpretation of the details from the scaffold drawings will be critical to any professional that
takes part in the design, erection, and maintenance of the scaffolds. Such drawings outline how scaffolds should be
erected, what kind of materials ought to be utilized, the security features, general design to achieve stability, and
sufficient load-carrying capacity. It is through this that the interpretation and reading of scaffold drawings form the
foundation for error prevention and sife working on such temporary structures.

9.1.1. Interpret scaffold drawings &

safety elements

The interpretation of scaffold drawings and their
safety elements is very important to ensure that
scaffolds are erected on time and safely. Here,
scaffold drawings are detailed designs, structures,
components, and safety features for a scaffold
system. Such drawings help  construction
professionals who construct scaffolds in a manner
consistent with safety standards and regulations.

Meaning of Scaffold Drawings

Scaffold drawings have many symbols,
measurements, and annotations indicating the
design and configuration of the scaffold. Most of the
scaffold drawings are created by engineers or scaffold
designers, and these consist of:

Dimensions: The height, width, and length
dimensions of the scaffold are incorporated in the
drawing and are considered indispensable to
guarantee that the scaffold has the appropriate
dimensions to serve the needs of a project.

Component Placement: The scaffold drawings detail
the location of major components, such as standards
(vertical posts), ledgers (horizontal supports),
transoms (horizontal braces), and ties. It also
indicates where platforms, guardrails, toe boards,
and access ladders should be placed.

Material Specifications: The types and grades of
materials used in constructing the scaffold, such as

steel tubes, wood planks, or aluminium components,

will be noted on the drawing. These materials must be
capable of supporting the loads specified in the
design.

Connections and Joints: Scaffold drawings illustrate
the connections between various components. The

Understanding Scaffold Drawing & Details

type of joint used (e.g., couplers or clamps) is critical
for structural integrity.

Load Capacities: The scaffold drawing may indicate
load-bearing limits or special load requirements
based on the type of work being carried out (e.g.,
heavy-duty scaffold for bricklaying or lighterduty

scaffolds for painting).

Interpreting Safety Elements in Scaffold Drawings

Safety elements are the key that prevents accidents
and ensures that the scaffolds can support the
workers and the materials. Proper interpretation of
these elements ensures adherence to safety
regulations by the scaffold. Some of the most
common safety elements include:

Guardrails: Guardrails help protect the workers from
falling off the scaffolds. In scaffold drawings, the
location of guardrails has to be statedsuch as at the
edges of the scaffold platformsand how tall they are
to be and continuous or intermittent depending on the
design and height of the scaffold. The guardrails
should be strong enough to withstand a worker falling
against them.

Toe Boards: Toe boards are installed along the edge of
the scaffold platform to prevent tools, materials, or
debris from falling off the scaffold. Drawings will
indicate the height and material of toe boards and
where they are installed along the edges othe
platform.

Tie-Offs and Anchors: This refers to anchorage points
to the building or structure where the scaffold is held
for it not to shift or fall. On scaffold drawings, there will
be tie-off points usually at top locations or the
structure's periphery depending on the type of
scaffolding to be used. In any case, tieoffs need to be
put correctly and securely anchored.
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Braces and Cross Bracing: Scaffolds often have
horizontal and diagonal braces (or cross braces) to
ensure stability and prevent swaying. Cross bracing
systems can be identified on scaffold drawings and
should be carefully inspected to ensure they are
correctly placed and secured.

Access Ladders: Access to the scaffold is an
important safety consideration. Scaffold drawings
shall include the location and design of ladders or
stair towers used for safe access. Ladders shall be
located so that they do not create tripping hazards or
block passageways and shall not interfere with the
performance of other work. Temporary access
ladders may also be indicated for certain activities.

Access Points and Entrances: Safety drawings will
identify safe entry and exit points for workers going on
and off the scaffold. This includes the elimination of
any obstructions, ensuring ladders are positioned for
safe access, and that these points are asily identified
in case of emergency evacuation.

Protection Against Falling Objects: Sometimes,
scaffold drawings provide provisions against falling
objects. These include the use of mesh netting or
debris catchers below platforms or work areas. Safety
measures include securing materials and tools
properly in a way that they do not get accidentally
dislodged.

Compliances to Regulations and Standards of Safety

In translation, design of the scaffold also considers
local safety requirements and industrial
specification. A scaffold in India is designed
according to 1S2750 and 1S3696, Indian Standards
on scaffolding, for safety and strength. International
standards such as OSHA and British Standards also
dictate the safety elements on a scaffold.

Elements of safety that should be incorporated in the
design of scaffolding are:

Compliance with the OSHA guidelines on the
scaffolding load limit, guardrail, and accessibility to
workers

BS 1139: scaffold design; that is, scaffold materials,
stability, and safety features.

Following 1S3696 and 1S2750 for scaffold material,
design, and safety precautions, which ensure proper
application of components and structural checks.

9.1.2. Interpret scaffold drawings &

designs

Scaffolding is an important component of
construction and industrial work. It offers temporary
support to the workers and materials involved in the
construction, maintenance, or demolition of

structures. Scaffold drawings and designs are critical

to safety and efficiency in such processes. They serve
as blueprints for assembling, using, and dismantling
scaffolding systems. This would ensure one
understands the details of specifications and their
compliance to the safety standards on the
construction sites, and eventually, prevention of
accidents. The subsequent detailed overview on
scaffold drawings and designs involves all the
components considered essential, alongside the
method to interpret it in practice.

Understanding Scaffold Drawings and Designs

Scaffold drawings and designs are technical
illustrations that depict how scaffolding should be
constructed, organized, and utilized on a project.
Usually created by engineers or scaffold designers,
these drawings have to comply with local and
international safety standards, such as OSHA
(Occupational Safety and Health Administration)
regulations in the United States or the British
Standard BS 1139 in the UK.

The major aim of scaffold drawings and designs is to
give an accurate and clear representation of the
scaffold structure. This will help construction teams
install, use, and dismantle the scaffold safely. The
drawings and designs contain the following
information: dimensions, materials, load capacities,
assembly instructions, and safety measures.

Key Elements of Scaffold Drawings and Designs
Scaffold Layout

The layout will be one of the most basic features of
scaffolding designs. Itis, in fact a representation of an
overall arrangement as made by scaffolding. It shall
indicate the specific position of the scaffold elements

concerned. The following are usualf on the layout

diagram:

Dimensions and Measurements: The scaffold
structure's length, width, and height.

Location on the site: This illustrates where the
scaffold will stand and other possible factors such as
the proximity of the scaffold from buildings or some
other structures

Access points. These illustrate at which point the
workmen will leave and reaccess the scaffold using
safe means such as ladders, stairs and ramps.

Distribution of loads-This is actually shown in loads in
the detailed layout. Actually, it stipulates where
weighty loads will be supported.

Scaffold Elevation

The elevation view is a side or vertical view of the
scaffold. It usually shows the following:

Vertical Dimensions: Total height of the scaffold and
how many levels it contains.

Platform Heights: Height at which the different
platforms are to be installed.
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Safety Features: Elevation views may also show
guardrails, toeboards, or bracing mechanisms for
stability.

Scaffold Sections

A sectional view of the scaffold is a detailed view of
how the scaffold elements fit together at different
points. It includes:

Material Specifications: The type of materials used for
different scaffold components, such as steel tubes,
boards, or aluminium.

Joint Details: The connections between scaffold
components, such as couplers, fittings, and joints,
which are critical for the scaffold's stability.

Bracing and Stability: Often the bracing system layout
and other stabilization techniques are emphasized in
a sectional view.

Scaffold Members

The separate parts of a scaffold system are identified
on drawings. These typically include:

Standards (Vertical Posts): The vertical members,
which are considered the main structural load
carrying members for the scaffold.

Ledgers (Horizontal Members): The horizontal
members that connect standards and provide a base
for scaffold platforms.

Transoms: Horizontal beams that add support
between ledgers and may support the weight of
scaffolding planks or boards.

Planks or Decking: These are the platforms where
workers stand and place materials.

Bracing: Diagonal members used to ensure the
stability of the scaffold.

Couplers or Fittings: Hardware used to connect
scaffold components together.

Loading and Safety Considerations

Designs must include information about the weight
limits of different scaffold components. Safety factors
include:

Maximum Load Capacity: An important design
specification that will ensure that the scaffold is
strong enough to hold the weight of workers, tools,
and materials.

Guardrails and Toe boards: Safety measures to
prevent falls off the scaffold and falling objects from
height.

Anchoring Details: Specifications for anchoring the
scaffold to a building or structure to prevent it from
tipping or shifting.

Interpreting Scaffold Drawings and Designs

It includes the knowledge concerning construction
principles and scaffold systems on safety standards
involved. Below, are the core steps in scaffold
drawings and design interpretation:

PROJECT INFORMATION: Details of the projects, site
of the project's address, or project date of issues.

Designer Information: The name of the designer or
engineer who designed the scaffold.

Drawing Revision Details: A record of any changes
made to the drawing.

Scale: The scale used in the drawing, for example,
1:50, 1:100, indicating the ratio between the drawing
and actual dimensions.

Look at the Scaffold Configuration

The scaffold configuration can be found using the
plan, elevation, and sectional views.:

Components Spacing: The spacing of standards,
ledgers, and transoms shall be according to the given
requirements.

Access Points and Platforms: Ensure that the number
of access points is sufficient, and the height of the
platform is appropriate to the type of work being
executed.

Load Distribution: The scaffold should be designed to
handle the expected loads with proper attention to
weight-bearing points.

Check for Safety Features

Safety is paramount in scaffold design, and the
drawing should reflect this. Look for the following:

Guardrails and Toe boards: Ensure that guardrails are
present where required and that the toe boards are
shown at the base of platforms.

Bracing: Verify the scaffold is adequately braced for
lateral movement and prevent collapse.

Tie-ins or Anchors: Verify that it is adequately tied into
the building or structure, especially in tall scaffolds.

Review Material Specifications

Material used for this scaffold must follow industry
standards. The drawing typically will specify:

Steel or Aluminium Tubing: This states whether the
scaffold is light weightduty or heavy duty.

Timber or Metal Planks: Type of decking or platform
used

Fittings and Couplers: Types of couplers (swivel or
fixed) and load ratings

Check that the material specifications are
appropriate for the work and meet safety standards.
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Environmental Considerations

The design of scaffolding should consider the
environmental conditions in which it will be used. This
includes:

Weather Conditions: Scaffold stability may be
adversely affected by high winds, heavy rain, or snow.
In some designs, there are specific bracing or ties to
lock the scaffold to prevent wind displacement.

Ground Conditions: The supporting ground upon
which the scaffold will stand should be firm and level.
Drawings should show how the scaffold will be
supported on sloping ground or soft soil.

9.1.3. Interpret  details of scaffold

drawings

Scaffold drawings are essential documents in the
construction industry, providing detailed information
on design, layout, and safety considerations of
scaffolding systems. Such drawings ensure that
scaffolds are erected correctly, comply with safety
requirements, and support loads imposed upon
them. Below is a short interpretation of key elements
that appear in scaffold drawings:

Title Block and Project Information
Title Block

It appears on the lower right side of the drawing. Here
is what is written in the title block: Project name,

location, designer's name, and revision history; scale
used for the drawing. The title block provides a

reference to identify the scaffold design in relation to

its context.

Scaffold Layout

The layout presents the overall arrangement of the
scaffold, dimensions, positioning, and access points.
It generally comprises:

Horizontal und Vertical Dimensions: The length,
width, and height of the scaffold system.

Access Points: Locations of ladders, stairs, or ramps
for safe entry and exit from the scaffold.

Load Distribution: The drawing indicates how the
scaffold will carry the weight of workers, tools, and
materials.

Elevations und Sectional Views

Elevation drawings provide a vertical view of the
scaffold, including height, platform levels, and safety

features such as guardrails and toe boards. Sectional
views are detailed crosssections showing how the

scaffold components fit together, focusing on

materials, joints, and bracing.

Guardrails and Safety Measures: Elevations highlight
where safety barriers and toeboards are needed to
prevent falls or dropped objects.

Platform Heights: The distance between platforms,
which is critical for proper use and worker safety.

Scaffold Components

The scaffold drawing will detail each component of
the scaffold structure:

Standards (Vertical Posts): Vertical tubes that provide
primary support.

Ledgers (Horizontal Beams): Horizontal members
connecting standards, providing structure and
support for platforms.

Transoms: Crossbeams supporting platforms and
ensuring structural stability.

Planks or Decking: These are the working surfaces
where workers stand or place materials.

Bracing: Members are used to provide stability in
every possible laterally direction. Couplers are used
to join scaffold tubes.

Load and Safety Specifications

Scaffolding design shall have adequate load to ensure
its safety. The drawing shall show the following:

Maximum Load Capacity : It is the total weight that the
scaffold can carry, including persons and loads.

Tie-in and Tieback: Information on how the scaffold is
fastened to surrounding structures to be able not to
topple or slide

Specifications of Materials

The form of material used for every component will be
indicated in the scaffold drawings, such as steel
tubes, aluminum alloys, or timber planks. The
materials used for the construction of the scaffold
should also meet safety standards to ensure its
strength and durability.

Environment and Site Requirements

Some of the scaffold drawings will also reflect
environmental conditions at site, including ground
conditions, wind load, and weather. This may require
that the scaffold design include more bracing or tien,
according to environmental conditions at site.
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9.2. Scaffold Parameters for Design & Safety
9.2.1.Work out design & safety

parameters of scaffolds as per
Indian Standards IS-2750 & IS3696

Design and Safety Parameters of Scaffolds according
to Indian Standards 1S2750 & 1S3696

Codes and standards for the design and safety
parameters in scaffolding regulate its use in the
construction industry and other industries, such that
scaffolding systems are both safe and efficient. Of all
the Indian Standards, two most commonly referredri
scaffolding are IS 2750 and IS 3696. These standards
relate to the design, material specifications,
assembly, and safety requirements of scaffolds.

IS 2750: Code of Practice for Scaffolding

IS 2750 provides safe guidelines for design,
construction, and use for scaffolding. This standard
basically is essential because it defines those
parameters necessary so that scaffolds will be firm,
reliable and strong enough in carrying the respective
loads.

General Requirements

Material Strength: IS 2750 provides the minimum
strength and quality of material that should be used
for scaffold parts. Scaffold tubes, boards, and other
elements should have specifications giving enough
strength and durability to the scaffold.

Dimensions: The standard outlines the dimensions of
scaffold tubes, couplers, and platforms in such a way
that they can hold the specified loads without failing.

Types of Scaffolds: The code permits different types of
scaffolds; tube and coupler scaffolds, frame
scaffolds and system scaffolds. Design conditions
may vary with the type of scaffold system considered.

Design Considerations

Load-Bearing Capacity: Scaffolds must be designed
for the cumulative load of working men, equipment,
and construction materials. IS 2750 provides three
classes of loads-light, medium, heavy, based on loaéd

bearing capacities.

Light-duty scaffolds are designed for 25 kg per square
meter of platform area. Medium-duty scaffolds are
designed for 50 kg per square meter of platform area.
Heavy-duty scaffolds can bear 75 kg per square meter
of platform area.

Span and Spacing of Components: Vertical posts
(standards) spacing, horizontal beams (ledgers), and
diagonal bracing have to be carried out with specified
rules concerning the distribution of loads and
stability. The maximum distance between the

standards is 2 meters for a standard scaffold. The
distances will depend on the loadbearing
classification.

Safety Factors: Safety considerations are observed by
the incorporation of factors including

Factor of Safety (FoS): The safety factor for designing
the scaffolds has to be more than 4 so that loads
beyond those considered can be withstood.

Bracing and Stability: Scaffolding has diagonal
bracing at intervals so the load will not cause it to
sway or to collapse.

Construction and Installation

Horizontal Bracing: The primary significance of
horizontal bracing is that it provides stability to the
scaffold. As per IS 2750, horizontal braces shall be
provided at several heights along the scaffolding to
resist lateral forces and sway.

Vertical Bracing: Vertical bracing will make the
scaffold plumb and ensure it is stable.

Tiein and Anchorage: The scaffolding shall be
adequately anchored to the building or the structure.
The design shall provide for tiédns at adequate

distances, if the scaffolding is highly extended.

Access and Safety Features: Proper access, including
ladders, stairs, and guardrails, shall be provided
according to the design. IS 2750 gives the
specifications of guardrails in safeguarding
individuals against falling when working on
scaffolding.

IS 3696: Part 1 and Part 2Safety Requirements for
Scaffolding

IS 3696, two parts in which Part 1 and Part 2 are,
specifies the safety requirement for scaffolding.
Though overall safety guidelines could be seen being
discussed under Part 1, the design of specific
scaffolding components is specified under Part 2.

IS 3696: Part Ir General Safety Requirements

IS 3696 Part 1 deals with the safety aspects of using
scaffolds in such a manner that the scaffold is safe to

the workers who are working with it and will not pose

a risk during use.

Strength and Stability: All scaffold elements should be
able to resist the anticipated loads. This section
discusses what loads have to be considered, dead
loads, which is the weight of the scaffold; live loads,
which are weights of workers, tools, and matrials;
and impact loads, which are dynamic loads resulting
from workers' movement.
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Platform Safety: Platforms should be safely installed,
and they must be fully boarded so that the worker
does not fall through gaps. IS 3696 states that
platforms should have a minimum width of 500 mm
for easy movement and be equipped with guardrails
and toe boards.

Guardrails and Toe boards: On all levels of the
platform, guardrails shall be installed at a minimum

height of 1 meter. Along all open sides of the platform,
toe boards shall be provided to prevent falling of
materials or tools.

Ladders and Access: Access to scaffolds shall be by
safe accesses such as ladders or stairs. Ladders used
shall have a minimum width of 300 mm and have to be
secured to keep the ladder from sudden movements.

Load distribution: IS 3696 states that the distribution
of loads must be uniform over scaffold platforms.
Point loads such as heavy machines or heavy material
must be adequately spaced in such a way so that it
will not exceed the loadcarrying capacity of any
element.

IS 3696: Part 2r Design and Construction of Scaffold
Components

IS 3696 Part 2 sets guidelines for designing scaffold
elements including scaffolds tubes, connections and
accessories.

Scaffold tubes The materials should be
predominantly steel and possessing properties of
typically steel, this also includes specified tensile,
resistance to bend and buckling resistance. A
Scaffold tube refers to the inner diameters plus
tolerances where <affold tubes' specification is
taken.

Couplers and Joints: IS 3696 specifies couplers used
for the assembly of scaffold tubes. Couplers shall be
sufficiently strong so as not to loosen or fail in working
conditions under load. This standard specifies the
types of couplers used, such as fixed ad swivel, and
the loads to be applied on these couplers.

Transoms and Ledgers: Transoms are horizontal bars,
and ledgers are beams. Both are very important for the
stability of the scaffold. IS 3696 gives specific
guidelines regarding the strength and spacing of
transoms and ledgers to ensure proper distributiorof
loads for safety.

Bracing Systems: Bracing is required for the scaffold
system to prevent racking or the toppling movement.
IS 3696 clearly stipulates the bracing requirement in
diagonally and vertical directions with concrete

recommendation on strength and configuration,

which will facilitate stability under many load

conditions.

Design and Safety Parameters

IS 2750 and IS 3696:
Load-Bearing Capacity:
Light-duty scaffolds: 25 kg/m?
Medium-duty scaffolds: 50 kg/m2
Heavy-duty scaffolds: 75 kg/m?2
Material Strength:

Scaffold tubes, couplers, and fittings must meet
minimum tensile strength requirements as per IS
2750 and IS 3696.

Use of steel, aluminium, or other suitable materials as
per the design specifications.

9.2.2. Work out design details of scaffold

as per International Standards of
OSHA & BS standards & safety
parameters

OSHA Standards for Scaffold Design and Safety
Parameters

The Occupational Safety and Health Administration,
which falls under the United States Department of
Labor, has set out an overall framework of safety
standards in relation to scaffolding in 29 CFR 1926
Subpart L- Scaffolds. This makes sure that scaffolds
are designed, constructed, and maintained to ensure
a safe work environment for the workers.

Design and Structural Requirements

According to OSHA, scaffolds should have a load
bearing capacity of at least four times the maximum
intended load. This would consider the unexpected
overload and safety risks.

Load Capacity

This combined weight of equipment, tools, materials,
and workers must be taken into account during the
design of the scaffold. The loaebearing capacity has
dead loads and live loads. These are the combined
weights of materials and workers with the weighbf
the scaffold.

For lightduty scaffolds, OSHA requires a minimum
load capacity of 25 pounds per square foot (psf), for
medium-duty scaffolds, 50 psf, and for heavyduty
scaffolds, 75 psf.

Materials:

Standards (vertical posts), ledgers (horizontal
members), and planks (platforms) should be made of
materials that are able to withstand strength and
durability standards.

The common materials used are wood, steel, and
aluminum. However, these must meet certain
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specifications in tensile strength and resistance to
wear and tear.

Design Flexibility:

OSHA requires that all forces that might act on the
structure be taken into account during the design,
such as wind load and snow load, according to
environmental conditions.

The scaffold design should be made in such a way that
it can be altered and changed whenever necessary
without affecting its safety.

Bracing and Stability

The stability of scaffolding determines its safety. In
fact, OSHA says that scaffolds shall be braced for
resistance to collapse by lateral forces and sway.

Bracing: Scaffolds shall be braced on both sides as
well as diagonally at certain intervals for a stable
structure

Tie-in Requirements: For more than 20 feet high, the
tie-in shall be made, and it needs to tie with the
building or structure to prevent its displacement.

Platform Decking: Platforms shall be completely
planked or decked with no gaps. It should prevent falls
and tripping that may guarantee worker safety.

Guardrails and Access

All scaffold requirements are embodied as per OSHA.
They include guardrails, access, and fall protection.

Guardrails: All scaffolds that are more than 10 feet
above the ground shall have guardrails on all open
sides, installed at a height between 38 to 45 inches.
Toe boards shall be installed at the edges of platforms
to prevent tools and materials from fallirg.

Access Points: Access shall be allowed by ladders,
stairways, or ramps and the access shall be located
on the scaffold or right next to it.

Inspection and Maintenance

OSHA requires regular inspection and maintenance
for ensuring that scaffolds are safe for use.

Daily Inspections: The scaffold must be inspected by
a qualified person before its use. Checks shall be
done on loose components, structural damage, or
wear.

Repairs: Any scaffolds whose parts are either
damaged or missing shall be put right there in order
not to compromise safety. Unsafes scaffolds shall be
tagged and taken out of service for repair.

BS 1139 British Standards on Scaffold Design and
Safety Parameters

BS 1139, BS 1139: Part 1, and BS 5973 specify the
British Standards for the UK on the requirements for
designing, constructing, and using scaffolding
systems. The standards require that work is carried
out in a safe manner and that the scaffolding structue

is sound.

Design and Structural Requirements

BS 1139 gives the framework of design aetaffolds to
be structurally sound and safe under a variety of
conditions.

Load-Bearing Capacity:

The scaffold should be designed for the loads and live
loads which are prescribed. The scaffolds' ability to
carry the loads must also reflect the type of work
supported. For instance, it is light, medium or heavy
work.

In the same line as OSHA, the design must ensure that
scaffolds are capable of carrying at least four times

the load intended to be carried by a scaffold (i.e., the

Factor of Safety is 4), particularly loading events that
could be somewhat unpredictable.

Materials:

Materials used for scaffold components must
conform to the minimum strength requirements of
standards.

Steel and aluminum are primarily used for scaffold
tubes, which are expected to bear large loads in
addition to environmental exposure like corrosion.

The minimum size of scaffold tubes is specified. It is
often 48.3 mm in the case of steel tubes.

Scaffolding Elements and Configuration

BS 1139 addresses the strength of a scaffold
component structure and the configuration for the
load distribution and safety

Standards and Ledgers:

The vertical standards (posts) shall be designed to
carry loads and resist buckling. Ledgers (horizontal
beams) distribute the load to the standards to prevent
the scaffold from collapsing.

Transoms (crossbeams) shall be placed at proper
intervals to support platform decks.

Spacing:

Vertical standards shall not be more than 2 meters
apart to ensure stability. The spacing, however is
adjusted depending on the load and height of the
scaffold.
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There is also the provision for a defined spacing
between ledgers and transoms to prevent it from
losing a stable bearing structure.

Bracing and Tie-ins

Bracing is one means of stopping a scaffold from
sideway movement for stability purposes.

Diagonal Bracing: According to BS 1139, it provides
diagonal bracing on scaffolds spaced at defined
spacings, relative to height or load requirements.

Tie-ins: On scaffolds exceeding 6 meters, or if the risk
of wind loading is high, tieins to other structures or
buildings are required for prevention of tipover.

The tieins shall not be spaced more than 4 meters
from each other, so that it does not affect the stability
of the scaffold.

Safety Parameters

BS 1139 defines the safetyactors for workers' use of
scaffolds.

Guardrails and Toeboards:

Scaffolds with a height above 2 meters should have
guardrails from the working platform between 950
mm and 1100 mm.

Toeboards shall be given along the edges of the
platforms in order to avoid the falling of materials.

Platform Decking: The platforms shall be completely
decked so as not to allow the existence of any gaps
that can be greater than 50 mm, so workers are
prevented from tripping or falling.

Access and Egress:

Safe access to scaffolds must be provided by ladders
or stairways, which should be positioned to allow
workers to safely ascend or descend the scaffold.

Ladders must have a minimum width of 450 mm and
should be secured to prevent slipping.

9.2.3. Check design details of scaffolds

and its interpretations
Load Carrying Capacity

Design Detail: The scaffolds have to be designed with
a load carrying capacity to include the weight of
workers, tools, and materials, amongst others. It has
to take into account both the live loads frompersons
and materials as well as the dead load being the
weight of the scaffold.

Live loads from persons and materials

Dead load weight of the scaffold

Interpretation: The scaffolds for lightduty, medium-
duty and heavyduty type have to exist. Each type will
have a minimum loadbearing capacity:

Light-duty scaffolds:
Medium-duty scaffolds:
Heavy-duty scaffolds:.
Dimensions and Spacing

dimensions of scaffolding members such as tubes,
planks, and bracing as well as gauge or the spacing
between members govern the safety and stability of a
scaffold

Planks or decking should be wide enough (usually
about 500 mm) to allow safe working conditions, and
no gap between adjacent planks should be more than
50 mm

Bracing and Stability

Diagonal bracing is usually set at every 13 meters
along the height of the scaffold to prevent lateral
movement.

Horizontal bracing is used to prevent the scaffold
from tipping and provides additional support for the
vertical posts.

Scaffolds at more than 6 meters above a lower level
shall be tied in to adjacent structures such as
buildings.

Ladders

Ladders shall have minimum width of 450mm with
adequate anchoring to prevent them from swinging

Stairways

Generally stairways are favored as scaffolding
structures above any heightthreshold. Stairways are
safer when compared to ladders.

Elevation systems will be allowed for conveyance of
the material and worker entry and egress from
scaffold

Tie-In and Anchorage

For high scaffolds, especially above certain heights
(e.g., 20 feet or 6 meters), tiens are required to
prevent the scaffold from tipping or displacement.

Tie-ins are the fixed points that are attached to the
structure or building at set intervals, usually every 6
10 feet of scaffold height.

The number and location of tieins are vital if the
scaffold is exposed to environmental forces such as
wind or vibration

Environmental and Site Conditions
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Detail: Design Environmental design factors, whether
wind load or snow load/rainwater, is to be observed.

These aspects can easily take a toll at higher heights.

Interpretation

For such scaffolds built in areas exposed to strong
wind or heavy falling of snowfall, the amount of

bracing or tie-in need to be much more to increase the
load value.

Scaffolds used on open sites, must be made out of
corrosion-resistance materials  for  example
galvanized steel orAluminium Alloy.
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9.3.

Fall protection may be broadly classified as:
Fall Prevention

Guardrails- Barriers constructed around elevated
working platforms or open edges to keep workers
from falling.

Covers- Strong covers over holes andopenings in
floors or working surfaces.

Personal Fall Restraint Systems (PFRS): These
systems prevent workers from reaching the edge of
the platform or structure. It usually entails harnesses
and lanyards.

Fall Arrest Systems

These systems are used to arrest a fall once it has
started. They include:

Personal Fall Arrest Systems (PFAS): Harnesses,
lanyards, and anchors that catch workers when they
fall. PFAS is necessary when workers are prone to
falling from elevated platforms, scaffolds, or ladders.

Safety Nets: These nets are installed below elevated
platforms for catching falling workers or tools.

Fall Arrest Mats: Special mats that absorb the force of
a fall and prevent injury.

Fall Restraint Systems

These systems are designed to prevent workers from
accessing hazardous areas or edges. They include:

Anchorage Points: Secure points where fall protection
systems such as lifelines, lanyards, and ropes are
attached.

Lifelines: Horizontal or vertical lines that work in
conjunction with a worker's harness to prevent a fall.

Designing Fall Protection Systems

When designing a fall protection system, several
factors need to be considered to ensure worker
safety:

Anchor Points: The anchor points are supposed to be
strong and secure to support the fall protection
system. The anchor points are attached to the
structure, be it a building or scaffold, and should
withstand the forces created by a falling person.

Force Considerations: The system has to be designed
such that it would absorb and dissipate the fall energy

so the impact of falling is reduced. This involves
appropriate lanyard, deceleration devices, and body

harnesses that could reduce the effect of theall.

Identification & selection of fall protection & design

9.3.1. Fall Protection Identification and Design for Fall Protection

Personal Protective Equipments: The most basic of
the protective features is the type of harness chosen,
lanyard, connector, and of course, such equipment
must fall in line to the safety stipulations and be a fit
for what work conditions pose.

Environment and Weather Conditions: Fall protection
systems must be designed to withstand natural
elements. This means that in highly windy
environments or areas with extremely high
temperatures, additional features are required to
maintain the functionality of the system.

Training and Maintenance: Employees have to be
trained on how to use fall protection systems

effectively. Regular inspections and maintenance are
done to ensure equipment is in proper condition.

9.3.2. Work out details of

Ladder/temporary ladder
requirement & design

Introduction to Ladder Design

Ladders are an essential tool in the construction and
maintenance industry for reaching elevated platforms
or performing work at heights. Though effective,
ladders indeed pose a serious risk to the safety of
persons involved if not properly designed,
constructed, and used. Temporary ladders are
available on most construction sites where
permanent stairways or ladders have not yet been
installed.

Types of Ladders

Fixed Ladders: These are permanently mounted on a
structure and are usually utilized to access rooftops
or tall buildings.

Portable Ladders: These are moveable ladders that
are used in temporary settings, such as stepladders
or extension ladders.

Temporary Ladders: These are ladders used
temporarily in construction sites, such as in scaffold
assembly, building, or maintenance.

Design Requirements for Ladders
Material Strength and Durability

Ladders are made from materials that are not only
robust and lightweight but preferably aluminum or
fiberglass. Each of these materials has its own
benefits:

Aluminium is light, resistant to rust, but will bend
easily if subjected to high loads.

Fiberglass is nonconductive, more robust when
loaded, but heavier.

Width and Spacing of Rungs

The rungs of the ladder should be spaced Q2
inches apart to accommodate the comfort of workers
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9.3.3. Analyse Factors

when they stand on the rungs. The width of the ladder
should allow for safe footing and is usually 12 inches
for stepladders.

Angle of Installation

Portable and temporary ladders should be installed at
a safe angle, ideally between 75° and 78° from the
ground. This will ensure the ladder is stable and can
be safely climbed.

Load Capacity

A ladder design must also take into account how
much weight it will carry: the person, their tools and
equipment. Ladders need to be rated for a Type | (250

Ibs), Type Il (225 Ibs), and Type Il (200 Ibs) load rating.

A building or construction ladder need to be able to
hold more than that expected load. Often, this can be
as high as 4 times that load, so a Factor of Safety.

Slip-Resistant Features

Ladders should have nonslip feet to prevent
movement when placed on smooth or wet surfaces.
Rungs should also have textured surfaces to minimize
slipping.

Stabilization and Support

For temporary ladders, stabilization features such as
wide bases, extended feet, and braces are important
to ensure stability. For taller ladders, tiein points or

anchorages may be considered to prevent movement.

Affecting
Designing of Scaffold

Factors Influencing Scaffold Design

Load Requirements

The most important aspect of scaffold design is the
load-bearing capacity. Scaffolds must bear not only
the weight of workers but also the materials, tools,
and equipment being used. The live load (e.g., workers
and materials) and dead load (e.g., the scé#bld itself)
must be calculated and factored into the design.

Light-duty scaffolds are designed for relatively light
work, typically supporting a live load of 25 kg per
square meter.

Medium-duty scaffolds are designed for heavier
loads, supporting up to 50 kg per square meter.

Heavy-duty scaffolds are built to withstand even
greater loads, up to 75 kg per square meter or more.

Height and Stability

Stability becomes more critical at high working
elevations above 6 meters. For any scaffold design

with increased working height, chances for instability
or collapse increase proportionally. Weltbraced
scaffolds, with additional tie attachment to adjacent
buildings or structure, guarantee against swaying and
collapsing.

Materials Choice

The type of material used on the scaffold makes the
difference in strength. Thedurability can be compared
for any scaffold according to the weight of the
materials. Common types are:

Steel: Strong, resistant, and often used in scaffolding
due to tensile strength.

Aluminium: Light and noncorrosive; however, the
load-borne capacity may be lower than that of steel.

Wood: Traditionally used, though nowadays
scaffoldings are less commonly found due to its
increased insecurity and for the availability of more
robust materials.

Environmental Conditions

Environmental conditions including wind, rain, or
snow, will also be affecting safety and stability in
scaffold designs. One special area for windload
ability concerns for the scaffold outside usage. A
scaffolding in use requires bracing and tien forces
for winds while using resistance against
environmental forces that would attack their
structure like corrosion to a scaffold in the use of
metals.

The workers need to have an entry and exit from the
scaffold. There may be entry anywhere where ladders,
stairways, or even ramps can go. There is a greater
need for high scaffolds, which require designs that

can help workers move upward and downward on it

with safety.

Safety Features

The designed scaffolding must feature security
measures such as guard rails, toe boards, and
platform decking. Guardrails must be erected around
all open sides of the scaffold to avoid falls from the
scaffold. The installation of toeboards is compulsory

to prevent tools and materials from falling off the
platform. Platforms must be fully decked without any

gaps larger than 50 mm between planks.

Local Regulations and Standards

Scaffolding design shall be in accordance with such
regulations as OSHA in the U.S. and BS 1139 in the
U.K. These define scaffold design, materials, load
capacities, and safety to ensure that astructure
designed would comply with safety laws.
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9.4.

Review Question

g > 0 NP

What key safety elements should be identified in a scaffold drawing?

What information does a typical scaffold design drawing provide about the components and connections?
What parameters should be considered when designing scaffolds according to4&750 and 1536967

How do you verify that scaffold design details align with safety standards and regulations?

What are the key considerations when designing temporary ladders for scaffold use?
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10.Chapter 03: SSD/VSQ/N0215.Scaffold Design & Drawings using
the scaffold & Computer -Aided Design (CAD) system

Introduction

This would be the National Occupational Standard called SSD/VSQ/N0215: Scaffold Design & Drawingsircated by
its title, the skills and knowledge in preparing dimensionally accurate drawings of scaffolding systems, designed with the
latest software on structural design and the use of a computerided design (CAD) system, fall into this standard. These
accurate drawings of scaffolding plans are intended to ensure producing designs that prove most efficient and safest to
be used when adopted for use in building different kinds of projects across several construction industries.

Scaffolding is of very paramount importance for the realization of ensuring worker safety and stability while undertaking
such works of constructions, maintenance, and repairs in high height constructions. Therefore, the design and planning
of scaffolding structures are very important to the general success and safety of construction projects. The use of CAD
systems and structural design software allows designers to produce more accurate 2D and 3D drawings that include
specification details such as dimensians, material, and the loadbearing capability of scaffolding, as well as the layout.

The scope for SSD/VSQ/N0215 is the making, alteration, and amendment of both 2D and 3D drawings of scaffolding in
accordance with safety standards. These drawings are important documentation for the assembly, inspection, and
maintenance of scaffolding. Thé ensures that the scaffolding structure is designed to support the construction
requirements and the workers involved. Mastery of CAD systems enables increased precision, more efficient design
processes, and better communication across different teams irthe construction industry.

This standard focuses on the technical skills one needs to possess in a CAD package and the ability to interpret structural
design requirements and their capacity to make changes in the drawings based on the environment where the
construction needs to be uwndertaken and the specifications of the project. Following SSD/VSQ/N0215 leads
professionals to deliver scaffolding designs that are both safe, effective, and dependable for construction sites.

10.1. Calculation of dimensions of components & completing drawings

Braces and Diagonal Supports: The diagonal braces
provide lateral stability, preventing the scaffold from
swaying or collapsing. Calculations should determine
the proper angle and length of these supports to
ensure that they are adequate for stability.

10.1.1.Carry out necessary calculations
to compute dimensions of various
components/ parts of drawings.

Understanding the Scaffold Design Requirements
Planks and Platforms: The dimensions of scaffolding
planks, which constitute the work platforms, are
designed to meet the load requirements of workers
and materials. The thickness and material also play a
vital role in resisting bending or breakage undeo&d.

Load Requirements: The type and weight of materials
and equipment that will be placed on the scaffold, as
well as the number of workers using it at any given
time.

Height and Reach: The height of the scaffold and the
reach required for workers to perform tasks at various
levels.

Tie-ins: For scaffolding at higher heights, tién points
are calculated, which tie the scaffold to the building
or structure. The number and location of these tidns
Environmental Factors: Conditions like wind speed, depend on the height, weight, and location of the
type of terrain, or possible seismicity that might affect scaffold.

the scaffold's stability. Load Calculations

Sizing of Scaffold Components
9 P Dead Load: This is the weight of the scaffold itself,

including components such as vertical posts,
horizontal supports, planks, and safety railings.

Standards (Vertical Posts): The height and spacing of
vertical posts are computed based on the load
bearing requirements and the overall height of the
scaffold. The vertical loadbearing capacity and
stability of the standards have to be established.

Live Load is the live load, which covers the weight of
workers, materials, and equipment put on the
scaffold while it is in use. The number of workers, the

Ledgers (Horizontal Supports): The length of
horizontal ledgers is computed on the basis of the
distance between vertical standards. The strength of
these components depends on the loads anticipated

and the spacing between supports.

kind of work to be done, and the type of materials they
are going to work with must be factored in.

Load calculations are mostly safety factorbased in
order to ensure that the scaffold can withstand more
than the maximum probable load.
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Key Components of Scaffolding Quantity
Calculation

Vertical and Horizontal Standards

T Vertical standards (standards): Upright tubes that
provide vertical support for the scaffolding. The height
of the structure determines the quantity needed.

T Horizontal standards (ledgers): Horizontal tubes
connecting the vertical standards, providing support
and stability.

Transoms

T Horizontal or sloping members that connect ledgers
and support the scaffold boards. The length and width
of the structure dictate the number of transoms

required.

Braces

T Diagonal members that stabilize the scaffolding. The
complexity of the structure and safety requirements
influence the number of braces needed.

Scaffold Boards

T Wooden planks that create a working platform for
the workers. Calculated based on the width and
length of the working area.

Couplers and Clamps

T Connectors used to join various scaffold
components securely. The design and configuration
of the scaffolding influence the quantity of couplers
needed.

Ties

T Ropes or straps used to secure the scaffolding to the
building structure. Determined by safety regulations
and the height of the scaffolding.

Step- to Calculate Scaffolding Quantity

Calculating the scaffolding quantity is a meticulous
process that involves assessing various components
and their dimensions. By following a stegby-step
approach, you can accurately determine the amount
of scaffolding required for your construction projedc.

Assess the Project Requirements

standards, transoms, braces, scaffold boards,
couplers, and ties.

Measure the Working Area

T Calculate the total length and width of the working
area where scaffolding is needed.

Calculate Vertical Standards (Standards) and
Horizontal Standards (Ledgers)

T Determine the number of vertical standards based
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T Calculate the required horizontal standards
(ledgers) based on the length of the working area.

Calculate Transoms, Braces, and Scaffold Boards

T Estimate the number of transoms needed based on
the width of the working area and design
requirements.

T Calculate braces to ensure stability, considering the
complexity and safety requirements.

T Determine the quantity of scaffold boards based on
the total length and width of theworking area.

Assess Couplers and Ties

T Calculate the required number of couplers based on
the design and type of scaffolding chosen.

T Determine the number of ties needed based on
safety regulations and the height of the scaffolding.

Sum Up the Quantities

T Total the quantities of all components calculated in
the previous steps to obtain the overall scaffolding
quantity needed for the project.

Using Structural Design Software for Calculations

For more complex scaffolding projects, structural

design software and CAD systems can be used to
perform the necessary calculations. These tools can
generate:

2D and 3D Visualizations: Showing the precise
dimensions and positioning of components.

Load Analysis: Ascertaining the distribution of loads
on the scaffold and ensuring every component can
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size, height, complexity, and safety regulations.
Determine the Type of Scaffolding

T Based on the project requirements and structure,
choose the appropriate type of scaffolding.

Identify Key Components

T List and quantify the essential scaffolding
components: vertical standards, horizontal

Material Requirements: Calculating the amount and
kind of materials required for the scaffold according
to the determined dimensions and loads.

Checking Compliance with Standards

It should then be ensured that all calculations have
been checked so that the scaffold complies with the
requirements of local and international scaffolding
standards, which can be any one of the standards:
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OSHA, BS 1139, or EN 12811. This means the scaffold

is both safe and legal.

Determine the Actual Dimension of Scaffold Parts

Before a scaffold part can be converted into scale,
determine its actual size.

Standards or vertical posts: for instance, 10 meters
Ledgers or horizontal beams: for instance, 5 meters

Planks/ platforms: 3 meters in length and 0.25 meters
in width, etc.

Braces and ties: various dimensions depending on the
type of scaffolding design

Height of scaffolding: 12 meters in height, for example
Scale Determination

Normal scales usually applied for construction
drawings are;

1:1- Actual size/ Fullscale
1:2 7 Half scale

1:1071 One tenth scale

1:50- One fiftieth scale
1:100- One hundredth scale

The scale to be used will depend on the size of the
scaffold and the available space on the drawing
sheet. For larger scaffolding systems, smaller scales,
such as 1:50 or 1:100, are usually used to fit the
design on the drawing area.

Calculate the Scaled Dimensions
The formula for scale conversion is:

Scaled Dimension =Actual Dimension/Scale Factor

For example, suppose you need to draw an actual size
of 10 meters and the scale in your AutoCAD is 1:50.
Calculate this way;

Scaled Dimension=10
meters/50=0.2meters=0.2meters(or20cm)

Examples for Scale Conversion;

1:50 Scale: Actual size (in meters) + 50 = Scaled size

(in meters).

10.1.2.Convert the dimensions to the required scale to input in the system.

Set Scale in Layout:
Create a layout in CAD and set the viewport scale.
Click a layout tab to switch to paper space.

To create dimensions in paper space with the correct
model space dimension values, use object snap
modes to snap to points in model space from paper
space or select the objects directly.

you need to convert the linear dimension values
between the imperial and metric measurement
systems.

You can input size in real life, and the scale factor view
is automatically adjusted

Scale Drawing Objects

Suppose your drawing has been made with no scale;
you can put a scale command of CAD that can rsize
all of the objects on the basis of the scale factor
provided.

For example, to scale a drawing from 1:1 to 1:50, type
SCALE and then select the objects and enter the scale
factor for example 0.02 to scale 1:50.

Precision: Converting dimensions with high precision
ensures that the scaffold system will be assembled as
intended, meeting safety and structural
requirements.

10.1.3.Use drafting principles to produce

cad drawings  showing plans,
sections, elevations, and different
types of views

Drafting principles involve:

Proportionality : Ensuring the drawing represents
components in accurate proportion to their reatworld
counterparts.

Clarity: Using lines, colours, and shading
appropriately to differentiate between components
and structures.

Consistency : Following uniform methods for
labelling, dimensions, and annotations in all views.
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Configure with the Proper Scale

Set Units in CADSystem

Type UNITS in the command line and choose the

appropriate unit, for example, meters omillimetres.
This will ensure that the dimensions input are
consistent with the measurement system.

Plans: Topdown view showing layout and
arrangement of scaffold components.

Sections: Cross-sectional views showing the interior
structure of the scaffold and how components fit
together.

Elevations: Side view(s) showing the height, depth,
and vertical alignment of the scaffold.

Plan
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Plan views would indicate the relationship of scaffold
components like vertical supports (standards),
horizontal bracing (ledgers), and working surfaces
(planks). Dimensions of distances between the
components and total layout should also be
indicated.

Section Views

The section view is crucial for visualizing the vertical
dimensions, height clearances, and spacing of
scaffold components

Elevation Views

Elevation views are important for understanding how
the scaffold looks when viewed from a particular
angle (typically a front or side view).

Types of views

The following are the different types of views often
used in engineering drawing:

Isometric view (dimetric and trimetric view)

10.1.4. Use appropriate commands in the

software to draw the required
drawings as per standard practices .

What is a Plan View?

A plan view is a view of the design of a scaffold from
above viewed topdown. This layout indicates the
structural parts of the scaffold: such as vertical posts
or standards, horizontal supports or ledgers, planks,
or platforms, and ties.

How to Draw Plan View in AutoCAD
Step 1: Setup Drawing Area

Open a new drawing in AutoCAD and set your units by
means of UNITS command to ensure proper
dimensioning.

Scale the drawing according to the size of the
scaffold. The most common scale for plan views is
1:50 or 1:100, depending on the size of the scaffold
system.

Step 2: Draw the Scaffold Layout

Draw the outer boundary of the scaffold using
polylines (PL). It may be a rectangle or custom shape,
depending on the design.

Draw vertical posts (standards) as straight lines or
blocks that represent the dimensions of the vertical
scaffold poles. They should be placed evenly as
required by the design specifications.

Draw ledgers (horizontal beams) by using lines or
polylines, spaced according to the design's load
bearing and functional requirements.

Orthographic view (front, side, top, bottom and back
views)

Section view

Cut-out view

Detailed view

Auxiliary view

Exploded view

Mainly Isometric View are seen

Isometric drawings show parts as threedimensional.
The horizontal lines (parallel lines) are drawn with a
30° angle to the horizontal axis and the vertical line of
the parts are normal to the vertical axis or
perpendicular to the horizontal axis.
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parallel are true in dimension. If you directly measure
the lines from the drawing with the help of a ruler, the
scaling of the drawing easily measures the length of
the paper drawing.

Step 3: Add Planks/Decking

Draw the planks (which make up the working
platform) as small rectangles between the horizontal
beams.

Use hatching (HATCH command) to distinguish
between materials or to note the surface area of the
scaffold.

Step 4: Dimension the Plan View

Use DIMLINEAR or DIMRADIUS to add measurements
for the spacing between standards, height of the
scaffold, and length of the horizontal ledgers.

Step 5: Add Annotations

Use the Multileader (MLEADER) to tag each
component of the scaffold with a type and size
specification (for example: size diameters pipes
50mm; 3 meters long beams).

Section View for Scaffold Design
What is a Section View?

A section view is a vertical cut through the scaffold,
which shows the inner structure and arrangement of
the different scaffold components. You will be able to
see how the several elements such as posts, beams,
and braces are arranged in height and depth.

How to Draw Section View

Step 1: Set Up the Section Cut Line
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Use the SECTIONPLANE tool or draw a line by hand

where you'd like to "cut" into the scaffold. This section
line should pass through key elements of the scaffold;
that is, vertically through the vertical posts and across
horizontally through the horizontalledgers.

Step 2: Section Drawthe scaffold components using

lines for verticals (posts, ledgers), and diagonal lines
for any bracing that might run between these scaffold
components. Add hatching for the materials used in
the scaffold components, which may be either metal
or wood, to vsually distinguish between them.

Step 3: Add Vertical Dimensions

Dimension the height of the scaffold, the height of the
platforms, the horizontal ledger spacing, and the
ground clearance to provide a safe working
environment.

Use the DIMLINEAR tool to add vertical dimensions
for each floor or platform level.

Step 4: Add Annotations and Material Specifications

The section should annotate with the materials and
any other related notes concerning the practices on
how the construction will be done.

Labels can be written using the Multileader tool.
Examples are "Steel Pipa 50mm" or "Platform T 3m
wide". Section View

Elevation View for Scaffold Design
What's an Elevation View?

Elevation view: the scaffold system viewed from the
side, with indication of height, arrangement of the
components, and overall structure.

How to draw elevation view
Step 1: Setup elevation view

Create a new layer for elevation drawing and set up
the scale accordingly.

Draw lines for the side view of the scaffold. This
elevation view will be able to give the vertical
standards, ledgers, and the platform levels.

Step 2: Draw Vertical and Horizontal Elements

As with the section view, draw vertical posts to the
correct height and use horizontal lines to represent
ledgers (horizontal beams).

Add bracing and diagonal supports to show stability.
These are usually drawn at an angle, showing how
they hold the scaffold together.

Step 3: Dimension the Elevation

Use linear dimensions to show the height of every
scaffolding platform and total height of scaffolding.

Add space between elements like ledgers, platforms,
vertical posts.

Step 4: Colour the Elements

Using Multileader or text annotations indicate the type
of, and sizes for the elements as: "50mm steel post",
"Wooden platform", etc.

Isometric view

Isometric drawings show parts as threedimensional.
The horizontal lines (parallel lines) are drawn with a
30° angle to the horizontal axis and the vertical line of
the parts are normal to the vertical axis or
perpendicular to the horizontal axis.

N6 UWaqWl & WweRt YAGUql REwWRYE WT 131 F
GUWecURUNWMB ¢cGRWaWEY 21 WwtoWx RUIL

parallel are true in dimension. If you directly measure
the lines from the drawing with the help of a ruler, the
scaling of the drawing easily measureshe length of
the paper drawing.

Isometric Views: Use the 3D Iso plane setting in
AutoCAD to create an isometric drawing. Make sure
the angles in the isometric view are consistent
(typically 30 degrees to the horizontal).

3D Views: Use the 3D modelling features in AutoCAD
to model scaffolding components in three

dimensions. This can include extruding 2D
components into 3D space using commands like

EXTRUDE and REVOLVE.

Shading and Rendering: Utilize shading and rendering
tools to give the model a realistic look, helping
visualize how the scaffold will look when constructed.

Dimensioning and Detailing

Use dimensioning tools like DIMLINEAR, DIMRADIAL,
and DIMANGULAR to place accurate measurements
on the drawing.

Use multileader to annotate the drawing with
component names, materials, and specific notes.

Ensure that the units of measurement are consistent
(metric or imperial) throughout the drawing and that
annotations are clearly legible.

Layering and Organization

Layering helps in controlling the visibility, printing, and
modification of parts of the drawing, making the
process more efficient.
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10.2. Preparation of scaffold drawings & highlighting the components,
specification & critical feature

10.2.1.Use keyboard commands and pull -down menus available in common CAD systems
to prepare the drawings

The Drawing Page is where you create scaffold drawings in CAD System. It contains a ruler and a grid that enables you to
exactly align the parts of your drawing and place them to the best effect. The lower righeind corner contains the Title
Block, whichyou can edit for each drawing, or customize a default Title Block that appears in each new drawing by default.
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Bays Sum of all Bays

Levels Sum of all Levels

Max Elev. (Elevation) = The elevation of the highest planked level

Min Elev. The elevation of the lowesplanked level

Leg Length Sum of the eff. length of all legs/verticals/standards

Sum of all Bay Volumes

Bay Area X Bay Height (distance from the first node to top node of the bay and does NOT include |

Vol
olume height if any) = Bay Volume

BayRunner Length X Bay Bearer Length = Bay Area
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Accessing the Page Setup Dialog

You customize the Drawing Page size and scale in the Page Setupdialog. So, to start the process, you must first
launch the dialog.

To access the Page Setupdialog:

Click the Home tab, then click Page Setup.

Scaffold Structures Drawing Import/Export View Help

= Gor « unce -

B X 8 == B = & R P
Eg Title Block FD Copy A Redo ¢ = i —
Save  Close Email Print Drawing Eill of Update Select Draw Format Position
v v Drawing w Visio Options Options ﬁi‘l Paste v  Materials Model Group ¥ hd o b hd
File Print and Options Clipboard Scaffold Drawing Tools
[2 | |& |s |-+ l-2 o |2 |+ e |8 [0 iz |4 18 [1B | |2 |24 |os

Shapes S
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If you want to customize the drawing page size, go
If you want to customize the drawing scale

To customize the Drawing Page size:

to

the next section.

Page Setup

Page size
{:} Let Visio expand the page as needed

0 Pre-defined size:
|5tar1dard i|

!.bllgﬂ' 17inx11in
D Custom size:
|‘I'.-'ir1 |x |11 in |
Page orientation Printer paper: 11 x 8.5 in
() Portrait @) Landscape Drawing page: 17 x 11 in

Print zoom: Fit to exactly 1 sheet

Print Setup P3ge 5iZ8  Drawing Scale  Page Properties  Layout and Routing  Alt Text

6 Apply oK Cancel

Click the Page Size tab.
Page Setup *
Print 5etup  Page EiIPage Properties Layout and Routing  Alt Text
Printer paper
Letter: 8.5inx 11in |
{:} Portrait
0 Landscape SEUNE
Print zoom
() Adjustto |100% - -
i
O Fit to sheet(s) across
b].rsheet[s] down Printer paper: 11x85in [Landscape]
Drawing page: 17 x 11 in [Landscape]
Print
[:]Gridlines Print zoom: Fit to exactly 1 sheet
@ Apply 0K Cancel
Set up the page
Click the appropriate Page Orientation radio button. Your options are Portrait and Landscape.
X

[Landscape]
[Landscape]
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To assign a pre-defined size:

Click the Pre-defined size radio button.

Page Setup

Page size

D Let Visio expand the page as needed

o Pre-defined size:
Standard v |

C}Custom sizes
|‘I'.-'ir1 |x |11 in |

Page orientation

() Portrait @) Landscape

7]

| =

Print Setup Page 5izé  Drawing Scale  Page Properties  Layout and Routing  Alt Text

/777777777~

Printer paper: 11x3.5in
Drawing page: 17 x 11 in

[Landscape]
[Landscape]

Print zoom: Fit to exactly 1 sheet

Apply 84 Cancel

Click the top dropdown and select the appropriate standard.

Page Setup

Page size
{:} Let Visio expand the page as needed

Pre-defined size;

Standard

Metric [I50]
AMSI Engineering
AMSI Architectural

Page orientation
() Portrait @) Landscape

7

Print Setup Page 5izZe  Drawing Scale  Page Properties  Layout and Routing  Alt Text

Uiz

Printer paper: 11 x3.5in
Drawing page: 17 x 11 in

[Landscape]
[Landscape]

Print zoom: Fit to exactly 1 sheet

Apply Ok Cancel
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Click the bottom dropdown and select the appropriate

Page Setup

Page size
I[:]I Let Visio expand the page as needed

QD Pre_defined size:

Print Setup Page 5iZe  Drawing Scale  Page Properties Layout and Routing Al Text

Standard kd

Ledger: 17inx 11 in

Letter: 11inx&5in
Folio: 13 inx3.5in
Legal: 14inx3.5in

Wi

A7 inx 11 in

Page orientation

{:} Portrait 0 Landscape

S

Printer paper: 11x 3.5 in [Landscape)
Drawing page: 177 x11in [Landscape]

Print zoom: Fit to exactly 1 sheet

Apply oK Cancel

To assign a custom size:

Click the Custom Size radio button.

Page Setup

Print Setup Page 5ize  Drawing Scale
Page size
I[:]I Let Visio expand the page as needed

i) Pre-defined size:

Page Properties Layout and Routing Al Text

|5tandard

|Ledger: 17 inx 11 in

Page orientation
D Portrait ﬂ Landscape

7

Ui

Printer paper: 11x32.5in [Landscape)
Drawing page: 17 x 11 in [Landscape)

Print zoom: Fit to exactly 1 sheet

Apply OK Cancel

dimensions
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Click the left dimension text field and enter the height of the page.

Click the right dimension text field and enter the width of the page.

Page Setup

Print Setup Page 5izé  Drawing Scale  Page Properties  Layout and Routing  Alt Text
Page size
D Let Visio expand the page as needed

O Pre-defined size:

|5tar1dard w |

Ledger: 17 inx 11 in w

|Ledg |
M. 5iZe:

P WA

Page orientation Printer paper: 11x 8.5 in [Landscape]
() Portrait @) Landscape Drawing page: 17 x 11 in [Landscape]

Print zoom: Fit to exactly 1 sheet

a Apply 84 Cancel

| =

If you are done, click Apply or OK.

Page Setup

Print Setup Page 5iZe  Drawing Scale  Page Properties  Layout and Routing Al Text
Page size
I[:]I Let Visio expand the page as needed

D Pre-defined size:
|5tandard s |

Ledger: 17inx 11 in w
|Ledg |

0 Custom size:

e Je ] I

Page orientation Printer paper: 11x 3.5 in Landscape]
{:} Portrait ﬂ Landscape Drawing page: 17 x 11 in [Landscape)

Print zoom: Fit to exactly 1 sheet

e Apply OK Cancel
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Customizing the Drawing Scale

To change the scale of a drawing:

Click the Drawing Scale tab.

| S

Page Setup
Print Setup Page Size | Drawing Scale
Page size

I[:]I Let Visio expand the page as needed

i) Pre-defined size:

Page Properties Layout and Routing Al Text

|5tandard

|Ledger: 17 inx 11 in

O Custom size:
|1'.-’ir1 |1{ |11 in |

Page orientation
D Portrait ﬂ Landscape

7

Ui

Printer paper: 11x32.5in [Landscape)
Drawing page: 17 x 11 in [Landscape)

Print zoom: Fit to exactly 1 sheet

Apply OK Cancel

Set up the page

To assign a page size:

Click in the left Page Sizetext field and enter the height of the page.

Click in the right Page Sizetext field and enter the width of the page.

S

Page Setup

Print Setup Page Size Drawing Scale
Drawing scale

) Mo scale (1:1)

Q) Fre-defined scale:

Page Properties Layout and Routing Al Text

| Architectural

E =10

{:}Custum scale:
|i].125ir1 |= |‘Ift |

Fage size [in measurement units)

|1351=t |}{|Eﬂft

Wit

Printer paper: 11 x8.5in [Landscape)
Drawing page: 17 x 11 in [Landscape]

Print zoom: Fit to exactly 1 sheet

Apply oK Cancel
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To assign no scale, click the No Scale radio button.

| S

Page Setup

Print Setup Page Size Drawing 5cale  page Properties Layout and Routing  Alt Text

Drrawing scale

O Mo scale (1:1)

C} Pre-defined scale:

| Architectural

=10

DCustnm scales

|11=t

-7

Page size {in measurement units)

|11=t5in

|:< |u1=t11 in

7

i

Printer paper: 11x3.5in [Landscape]
Drawing page: 17x 11 in [Landscape)

Print zoom: Fit to exactly 1 sheet

Apply OK Cancel

To assign a predefined scale:

Click the Pre-defined Scale radio button.

B

Page Setup

Print Setup Page Size Drawing Scale

Drawing scale

) Mo scale [1:1)

o Pre-defined scale:

Page Properties Layout and Routing Al Text

| Architectural

B =10

{:}Custum scale:

|i}.125in

-2

Page size (in measurement units)

|1351=t

|x|551=t

Vi

Printer paper: 11x3.5in [Landscape]
Drawing page: 17 x 11 in [Landscape]

Print zoom: Fit to exactly 1 sheet

Apply oK Cancel
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Click the top dropdown and select the appropriate standard .

Print Setup Page Size Drawing 5cale  Page Properties Layout and Routing Al Text

Drawing scale

() Mo seale [1:1)

| Architectural

() Custom scale:

|ﬂ.125in |=|11=t | ]

Printer paper: 11x85in [Landscape]

Fage size (in measurement units) Drawing page: 17 x 11 in (Landscape]

|1351=t |H|BE1‘t Printzoom:  Fit to exactly 1 sheet

Page Setup >

e Apply OK Cancel

.S

Click the bottom dropdown and select the appropriate ratio.

Print Setup Page Size [Drawing 5cale  page Properties  Layout and Routing Al Text

Drawing scale

() Mo scale [1:1)

Q) Pre_defined scale:

|Architectura| ot |
[ 1
18 =10 ]
18 =10
(Ochi3e =10
s W\ 2z
12 =10
34 =10
- - Printer paper: 11x85in [Landscape]
Fage size (in measurement units) Drawing page: 17 x 11 in (Landscape]
1366 [x 88t Print zoom:  Fit to exactly 1 sheet

Page Setup >

a Apply oK Cancel

|

Note: The predefined options depend on which units (m or ft) are used in the drawing.
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To assign a custom scale:

Click the Custom Scale radio button.

Page Setup

Print Setup Page Size Drawing Scale

Drawing scale

() Mo scale [1:1)

I[:]I Pre-defined scale:

Page Properties Layout and Routing Al Text

|Metric

Page size [in measurement units)

|42m |:-: |29.? m

7

M,

[

.

=

g

g

g

[1:100 | g

=

Z

O custom scale: g

: = &
1 cm =|1m |

Printer paper: 297 x 210 mm
Drawing page: 420 x 297 mm

Print zoom: Fit to exactly 1 sheet

Apply oK

[Landscape]
[Landscape)

Cancel

Click the left dimension text field and enter the height of the page.

Click the right dimension text field and enter the width of the page.

Page Setup

Print Setup Page Size Drawing Scale

Drawing scale

() Mo scale (1:1)

O Pre-defined scale:

Page Properties Layout and Routing Al Text

| Architectural

=10

OCustom scales
|1}.125in |=|‘Ift |

Page size [in measurement units)

|1351=t |x|551=t

7

| S

Ui

Printer paper: 11x3.5in
Drawing page: 17 x 11 in

Print zoom: Fit to exactly 1 sheet

Apply oK

[Landscape]
[Landscape]

Cancel
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Click Apply or OK.
| Page Setup

Print Setup Page Size Drawing 5cale  page Properties

Layout and Routing  Alt Text

Drrawing scale

(Mo scale [1:1)

{:} Pre-defined scale:
| Architectural |

18 =10 |

OCustnm scale:
0125in  |=

| Wi

|11=t

Printer paper: 11x3.5in [Landscape]

Page size (in measurement units) Drawing page: 17 x 117 in [Landscape)
|'|5'r'5'1=t |H |BE1‘t Print zoom:  Fit to exactly 1 sheet

@

Title Block in the lower right corner otach page of a drawing, so you can print the various project properties with the
drawing. This can be changed to include the Project Name.

Scaffold  Structures  Drawing

Import/Export

View  Help

1 [3 Page Setup X cut I <~ Undo o
(B R A & R P =
= Title Block [ copy ~ Redo =
Save Close Email Print Drawing Billof Update Select Draw Format Position
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To edit the information within the Title Block:

Click the Home tab, then click Title Block.
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Click in the Title text field and enter the drawing's title.

Click in the Project and enter the project's name

10.2.2.

Understanding Scaffold Design Codes and Standards

Use codes and other references that follow the required conventions

Scaffold design must comply with specific codes and standards that govern safety, structural integrity, and construction
methods. These codes and standards are set by organizations such as:

OSHA (Occupational Safety and Health Administration): In the United States, OSHA provides regulations for scaffolding
safety, outlining the required design and construction standards for scaffolds used on construction sites.

BS 1139 (British Standards): This standard specifies the requirements for scaffolding components and their materials, as
well as the load-bearing capacity, safety measures, and dimensions of scaffold elements in the UK.

EN 12811 (European Standard): EN 12811 is the European standard that provides the technical requirements for
scaffolding systems, covering factors like stability, strength, and materials used.

AS 1576 (Australian Standards): In Australia, this standard regulates the design and erection of scaffolding, including
safety features and construction specifications.

Layering System

Using layers in AutoCAD will isolate the various scaffold design elements allowing easy manipulation of individual parts
without affecting the overall design. Standard layer names and properties for these different parts are, therefore,
indispensable in keeping in line with conventional requirements. This is shown by the following layer names:
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Scaffold_Standards: these are the vertical posts.

Scaffold_Ledgers: the horizontal beams.

Scaffold_Braces: diagonal supports

Scaffold_Platforms: platforms and decks.

Annotations: those used in displaying dimensions, labels, and notes.
Layer Properties:

Line styles: Hide parts with dotted lines, e.g., diagonal bracing and show parts using continuous lines; e.g. posts and
beams

Colour: Any ofthe kinds of components posts, braces etc can be used for different colours for better identification.

Line width: The widths should be as per standard conventional use, more lines for principal elements and auxiliary ones
less heavy lines.

References to Standards and Regulations in Drawings

When creating the final scaffold design, it is essential to refer to the relevant codes and regulations that govern the
scaffold's safety, material specifications, and structural integrity. These references should be clearly marked on the
drawing for easyverification by other engineers or construction personnel.

General Notes Section: A "General Notes" section can be included at the bottom or side of the drawing, citing the relevant
scaffold design codes and regulations.

"Design based on EN 12811:2019 (European Scaffold Standard)"

"Compliance with OSHA 1926.451 and BS 1139 for scaffold construction."”

10.2.3. Draw structures to highlight critical features in accordance with
specifications and requirements

Adding a Layer

You can add a new layer to assign objects to it

In the toolbar, select theDrawingtab.

Start Home Scaffold Structures Drawing Import/Export View Help

7 e | 12 |3 S T R P o

== Title Black

Save Close Email Print Drawing Bill of Update Select Draw Format Fosition
- - Drawing w Visio Options Options ﬁ'ﬁ Paste ~ Materials Model Group - - -
File Print and Cptions Clipboard Scaffold Drawing Took
< =2 [ L N e N = AN AN AN . AW AR AW M AR AW AW e AW
Shapes =
tn
‘Search shapes - ,C)l =
|
“
More Shapes » _:
CQuick Shapes &
Dimensioning - Engineering ]
Annotations hE
Scaffold Details —
=2
Scaffold Designer (US) —
Drop Quick Shapes here s
B
= 3 = E
Wall Sloped Wall Pipe Iy E [ ——
I oy a3 PRI T
— —] 4 i1 il 1
Tank Room Curved wall -
|
2 — =1 -

The Layer Properties dialog appears.

In the Drawing tab, select Layer and click Layer Properties
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Home Scaffold Structures Drawing Import/Export View Help

[ Rectangle &% Freeform (] Find v W e 3 Field = <y Fin | Align shapes ~ T, Bring To Front ~
| Spelling L
R %) od B b ABI| | % — s O

) Elipse 7 Arc @ Operations ~ [ sereenTip . ZE Line Olo| space Shapes ~ 2 send To Back  ~
SELHt  Line " Connector Bc;‘t‘slj‘:lstsg Ilrr::; Imif}‘etv ;L‘:ﬁ stmbol Tixt 75 Hypertink & Text tC:\r;\':E Pwag”nﬂ b Rotate Shapes ~ Group >
Drzw FS Assignto Layer Text Format Plan Amznge
T « 4 e e [+ 1[5 [ [y (3 ey Py ey oy e ey e g =y g sy sy s g
The Layer Properties dialog appears.
In the Layer Properties dialog, select New
| Layer Properties X
Mame #  \isible Print  Adtive Lock Snap  Glue  Color
_AR o @ 0O O O @& @8 0O
x @8 0O 0O 0O O Ol m
Annotations H ﬂ ﬂ [:] [:] B B [:]
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| Dimensions H ﬂ ﬂ |:] E] B B [:]
|| Drawing (/] /] OJ O a a O
TitleBlock 13 @ a 0O 0O a8 & O
Wall o B8 8 0O 0O @ &a O

Remove Rename... Layer color: | v|

[_J Remove unreferenced layers Transparency: ' 25%

'a' Apply Cancel

The New Layer dialog appears.

Specify the name of the new layer and click OK

Adding Items to Layers

To add items to a layer:

Select the item(s) on the drawing page you would like to add to a layer. We wélect the two walls.

Click the Drawingtab, then click the Layersdropdown
Select Assign to Layer.
Thelayerdialog appears.

Click the checkbox(es) to the left of the appropriate layer name(s). In this example, we will select Walls
Note: You can also create a new layer by clicking New

Click OK
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Assigning Layer Properties

Layer properties can affect the way a layer behaves. For example, you can lock a layer's drawing elements in place
or disallow printing of some elements on a layer.

To assign layer properties:

Click the Drawing tab, then click the Layers dropdown and select Layer Properties.

8 | AutoSave 7 |
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Structures

View Help
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Shapes

B

The Layer dialog appears.

To enable/disable options, click the appro

priate checkbox(es).
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10.2.4.Draw scaffold assemblies to highlight critical features as per specification.
Starting a Drawing
Starting a drawing is a simple tweclick process, in which you select the drawing units and the scaffold system.
To start a new drawing:
appears with theNew option selected.

Click the appropriateDrawing Unitsradio button. Your options are Metric Units and US Units.

Display Units

Ea—

Drawing Units

) Metric Units

) Us Units

Material length unit | cm

Scattold System/Manufacturer

Cup Type

Material Master Create scaffolds with cup shape connedtions

Ring Type

Create scaffold with ring (rosette) connections

sbal Options

Kwikstage
Create scaffolds with wedge-type right angle connections

HAKI
Create HAKI scaffold system

ocTO
Create OCTO scaffold system

SAFWAY
Create Safway scaffold system

Select the Display Units for the Distanc e unit and Material Length Unit

Open Drawing Units Display Units

® Metric Units

/U5 Units

Material length unit

Scaffold System/Manufacturer

Recent
Cup Type

Material Master Create scaffolds with cup shape connections

Global Options Riﬂg Type

Create scaffold with ring (rosette) connections

Kwikstage

Help Videos Create scaffolds with wedge-type right angle connections

HAKI
Create HAKI scaffold system

oCTO
Create OCTO scaffold system

SAFWAY
Create Safway scaffold system
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Click the appropriate scaffold system. Your options are:

Cup Type
Ring Type
Kwik stage
HAKI
OCTO

SAFWAY

= =/ =/ =4 -4 -4

Drawing Units

®) Metric Units
~) US Units

MNew

Scaffold System/Manufacturer

Cup Type

Material Master Create scaffolds with cup shape connedtions

Global Options

Ring Type

Create scaffold with ring (rosette) connections

Kwikstage

Help Vid Create scaffolds with wedge-type right angle connections

HAKI

Create HAKI scaffold system

ntus Viewer

OCTO
Create OCTO scaffold system

SAFWAY
Create Safway scaffold system

Display Units

Distance unit

Material length unit

ot H CETTN stuctu Drawing  Imp:

R4t RO  Ledger... ]
New  Connedor Redoin Deete milo Update Pank  Ladders Ties
b o | [ TomankconyBay | ELNES |\ B Model | 7 POMOGS | oyl ncaen [+ o] | settings~ Detals~ | Diection
New sasBayTo oty Modelterats 52 svsevon 52 properes sccessuppon
‘zs‘ ‘zu ‘—1;‘ ‘—m“ ‘10‘ ‘15‘ ‘zc‘ ‘zs‘ ‘m‘ |;;‘ ‘m‘ ‘As‘ ‘m' ‘ss‘ ‘m‘ ‘55‘ ‘70‘ ‘75‘ ‘w‘ ‘!5‘ ‘cx:‘ ‘95‘ ‘m‘ |1os‘ ‘na‘ ‘ns‘ ‘120‘ ‘125‘ ‘| ‘u; ‘uo‘ ‘us‘ ‘m‘ ‘155' ‘16 g
Shapes < g
.
B|
More Shapes  » =1
Quick Shapes. —
Dimensioning - Engineering =
Annotations B
Scaffold Details g
Scaffold Designer (US) =
Drop Quick Shapes here 7
— = =

Wall Sloped Wall

el

(@)
2

Pipe Tank =

Room Curved wall =@
Boiler Block
Structure

Bay Level Editor (Select a Bay)

i Add Level * Remove Top Level i Remove Selected E Plankall =- Plank every other E= Invert planked 2] Resst overrides

Levet [eetion] Pankea [odesinii| Garorsts [ roeboaras [ven. rces | v e [1es__ | teages | ansemacktietuing_[sip [stas [wre |
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Importing a 2D Drawing from CAD
To import a 2D drawing from CAD/AutoCAD:

Select thelmport/Export ribbon, then click CAD Drawing in thelmport controls

8 | AutoSave =

Start Home Scaffold Structures Drawing Import/Export

E b e B2 S = i

Object Insert] AutoCAD CAD Drawing Active Page  Scaffold 3D DWG 3D PDF
Image] Drawing Models Pages to PDF to DWG Viewer ~ hd
Import 2D Import 30 Export 2D Export 30

AR s AR EE R RN L ANNEL AR AN AR AR AN

A

L NNNL L RN AR,

Shapes

|5earch shapes - ﬁ‘|

More Shapes  »
Cluick Shapes

Dimensioning - Engineering

Locate and select the appropriate.dwg file and double-click the file.

) Insert AutoCAD Drawing X
1 » This PC » Local Disk(C:) » Users » ElliotNewton » Documents » w [J] O Search Documents
Organize = Mew folder f== » [ e
Avontus Softwar * TE u«:&'l'E'I'I'EU'd‘IﬂEu Vo pra o)
Avantus Softwar | [ scaffold-6.dwg 19/06/2020 13:28 DWG File 16 KB
Avontus Softwar | Camtasia 04/03/202212:46 File folder
TheCAD Drawing Propertiedialog appears.
You will now enter information based upon the CAD drawing's properties that will ensure the drawing is properly scaled
and displayed when inserted Assign a scale to the drawing.

To assign a predefined scale:
Click the Pre-defined Scale radio button.

Click the top dropdown and select the appropriate standard.
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Click the bottom dropdown

CAD Drawing Properties

General  Layer

and select the

CAD drawing scale
ﬂF‘re-deﬁned scale:

Page Scale e

1em=1m o

appropriate ratio.

x

C} Custom scale:

1 cm = [1.0738573462 cm

CAD drawing units: | Millimeters

CAD drawing protection

H Lock size and position
H Lock against deletion
ﬂ‘n.-"iew Extents

@

CAD drawing name: 2DPiperack.dwg

Page size: 42mx 297 m

Page scale: 1em=1m

Apply

Page

— CAD Drawing

Cancel

To assign a custom scale:

a. Click the Custom Scale radio button.

b. Enter the scale dimensions in both textvboxes

c. Click the CAD Drawing Units dropdown and select the appropriate drawing units.

CAD Drawing Properties

General  Layer

CAD drawing scale
(::I Pre-defined scale:

Page Scale

Tem=1m

ﬂCustnm scale:

1 cm = |1.0738573462 cm

CAD drawing units: | Millimeters o

rF

= CAD Drawing

CAD drawing protection

ﬂ Lock size and position
ﬂ Lock against deletion
H‘u"iew Extents

i

CAD drawing name: 2DPiperack.dwg

Page size: 42mx297 m

Page scale: Tcm=1m

Apply

Page

Cancel
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Click the Layer tab.

CAD Drawing Properties

Generall Layer

CAD drawing scale
l:::l Pre-defined scale:
Page Scale

0.125in = 1 ft

OCustom scales

Tem =

CAD drawing units:

CAD drawing protection

B Lock size and position
B Lock against deletion

H View Extents

@

m—— CAD Drawing

m———— Page

CAD drawing name: Scaffold-6.dwg

136ft0inx88ft 0 in

Page scale: 0.125in =11t
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10.3. Creating table and symbols for the

10.3.1.Create tables to denote the name,

dimensions, perimeter, and area of
various parts or components as per
client requiremen

Key Features of Making Tables:
Table Structure:

The table needs to define columns for each data
element, say, Name, Dimensions, Perimeter, Area.

All parts of the scaffolding, be it a post, beam, or
platform, need to be included in the rows, and the
corresponding data must be filled in.

Columns in the Table:

Name: This will highlight the name of the part, say,
"Vertical Post", "Horizontal Ledger".

Dimension - Information of length and size (and
maybe others, diameter: "3m x 50mm, "3.5m X
100mm.")

Perimeter (the outline or outline for the
measurement)- If such things as beam and platform
which fall in any type of the shape that uses
perimeters.

Area: This column is for items that have an area such
as platforms or planks. It is found by multiplying
length and width or using the proper formula for odd
shaped items.

Client -Specific Requirements:

Do not forget to include any clientspecific
information, such as special types of materials, loads,
or other dimensions relevant to the project.

The format should be consistent with the client's
standards and readable for the construction team

10.3.2.Use relevant and appropriate

symbols as per drawing
requirements to provide details in the
drawings.

Consistency with Standards:

It is recommended that standard libraries for symbols
and conventions of use, for example, ISO, ANSI, or
local building codes, should be followed to ensure

drawing

consistency and clarity about all the drawings.
Standard symbols help others, including engineers
and contractors, understand drawings sooner.

Common Scaffold Symbols:

Scaffold Posts (Standards): They represent vertical
lines or a block symbol. Diameter and material can be
shown using annotations.

Ledgers: Horizontal lines or blocks which depict
length, as well as the composition of the ledgeffor
example timber or steel.

Bracing: Diagonal lines with a line stylea dashed or
dashed-dotted-that represents the stability elements.

Platforms: They are represented as rectangles or
other symbols to denote the surface area of scaffold
platforms, often with hatching to represent material.

Safety Symbols:

Symbols that are used to denote safetyrelated
features, such as warning signs, fall protection, or
guardrails. Some of the most common symbols are:

Guardrails: These are represented with lines or blocks
placed around platform edges.

Warning signs: Standard hazard or caution symbols
indicating potential risks like falling, high load, or
restricted access.

Symbol Usage

Blocks: blocks-pre-drawn objects that are reusable.
Blocks contribute to uniformity and save a lot of time.

Multileader Text: To annotate some components, text
annotations in the form of symbols may also be used
through the Multileader tool, which labels the
components directly from the drawing.

Hatching: This can also be used along with symbols,
showing materials or types of scaffold component
surfaces and being more definitive.

Dimensioning and Symbol Position

Ensure that the symbols are arranged in such a way
that they do not congest the drawing. Proper spacing
between symbols and components is essential.

Use the DIMENSION and TEXT tools to add
annotations to each symbol with the appropriate
information, including the type of material, size, and
load specifications.
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11. Chapter 04: SSD/VSQ/N0216: Calculation of loads in scaffold

designs as per Indian & International Standard

Introduction

National Occupational Standard N0216/VSQ/SSD deals with knowledge and skills involved in computing loads in scaffold
design as per both Indian Standards and international specifications. Scaffold design is a part of construction safety
because it determines if the designed structure can hold up to loads with adequate strength to maintain the integrity of
the structure while keeping workers safe.

This NOS lays stress on the application of principles for critical load calculation as per IS 87fdian Standard for loads
on building and structures and IS 3696Indian Standard for Scaffolding respectively and international practices. All these
standards and codal provisions have gone into elaborate methodologies to determine loads like live, dead wind, etc., for
which scaffolding needs to be designed.

These standards are the foundation that scaffold designers, engineers, and construction professionals should
understand and apply. Proper load calculation ensures that scaffolds are safe, compliant with regulatory standards, and
perform under site conditions. This NOS encompasses the necessary skills to interpret the applicable codes, make load
calculations, and incorporate those calculations into the design of scaffolds to ensure structural safety and compliance
with specifications.

It is through this process that scaffold designers will acquire the knovhhow required in the design of reliable scaffolding

systems that are safe, durable, and fit for purpose in domestic, commercial, or industrial construction sites.

11.1. Understand Load on Scaffold

Vertical Loads:

These are theweight loads from workers, tools,
equipment, and materials placed on the scaffold. The
vertical loads are transferred through the scaffold
structure

Lateral Loads:

Lateral loads aresideways forces, such as wind or
forces from workers moving on the scaffold.

Wind loads are often the most significant lateral load
to consider, particularly fortall scaffolds or scaffolds
in areas subject tohigh winds.

Dynamic Loads:

These loads arise frommoving workers , equipment,
or materials. Dynamic loads can fluctuate rapidly as
workers ascend or descend the scaffold, or as tools
and materials are moved around

Vibrations from machinery or heavy equipment
operating near the scaffold can also introduce
dynamic forces.

Impact Loads:

Impact loads occur when something (such as a tool,
material, or worker) falls or is dropped from the
scaffold. The impact can create a sudden force on the
ties, which must be designed to absorb this force
without failure.

Load Capacity: The beam must be designed to
handle both live loads (weight of workers, equipment)
and dead loads (weight of the scaffold itself).

Wind Load:

Wind forces can cause the scaffold to sway or even
collapse. Wind loads vary depending on theneight of
the scaffold, the location of the structure, and the
wind conditions in the area.

Combined Loads

When designing scaffolds, multiple loads may act
simultaneously. The load factors help ensure the
scaffold can withstand combined loads, such as:

Dead load + live load
Wind load + live load
Wind load + seismic load

load combinations are more advanced and nuanced
compared to PSD. Different partial safety factors are
applied to each load type based on their reliability. For
instance, dead loads may be treated with a lower
safety factor than wind or snow loads, as thedtter are
more unpredictable.

Example of Load Combinations in LSD

1.35 x Dead load + 1.5 x Live loadThis combination
might be used to account for normal operating
conditions.

1.35 x Dead load + 1.5 x Wind load For scaffolding
subjected to high winds, the wind load would have a
higher safety facbr

Safety Factor: A coefficient used to provide a margin
of safety, ensuring that the structure remains stable
even under unexpected loads or stresses.
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Load Capacity = Scaffold Weight Capacity /
(Maximum Intended Load + Weight of Scaffold)

SWL = (Scaffold Weight Capacity / (Maximum
Intended Load + Weight of Scaffold)) x Safety Factor

Scaffold Weight Capacity: This refers to the maximum
load specified by the manufacturer and visibly
indicated on the scaffold itself.

Maximum Intended Load: It represents the combined
weight of workers, tools, and materials placed on the
scaffold simultaneously.

Weight of Scaffold: This includes the weight of all
scaffold components, as well as any tools or
materials present on the scaffold.

Safety Factor: A safety factor is incorporated to
account for uncertainties in the load. A typical safety
factor of 2.0 is employed, although variations may
exist based on specific conditions and regulations.
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11.2. Understand Codes for Load Calculation

IS 875 (Parts 1 to 5) outlines the requirements for
calculating different types of loads that apply to
scaffolds. This includesdead loads, live loads, wind
loads, andspecial loads such as snow, seismic, and
temperature effects.

Dead Load (IS 875 Part 1)

Definition : Dead loads refer to the permanent loads
that remain constant over time, such as the weight of
the scaffold components (tubes, boards, fittings) and
any permanent structural elements.

Calculation :

The dead load is calculated based on the material
specifications and the weight of individual scaffold
components.

For example, if the scaffold is made from steel tubes,
the weight per unit length can be determined from the
material's density and the dimensions of the tubes.

Formula:
Dead Load=Weightof Scaffold Components\text{De
ad Load} = \text{Weight of Scaffold

Components}Dead Load=Weightof Scaffold Compo
nents

Live Load (IS 875Part 2)

Definition : Live loads are temporary loads imposed
on the scaffold during construction or maintenance
work. This includes the weight of workers, tools, and
materials placed on the scaffold.

Formula:
Live Load=Areaof Scaffold Platform xLoad Intensity

Wind Load (IS 875 Part 3)

Definition : Wind load refers to the force exerted by
wind on the scaffold, which can affect its stability,
especially for tall scaffolds.

Calculation :

Wind loads depend on factors such as the height of
the scaffold, location, and the design of the scaffold.
Thebasic wind speed is obtained from thelS 875-
Part 3table based on the geographical region.

Formula:
Wind Load=21tCdtAi\2
Where:

Cd is the drag coefficient (depends on scaffold
geometry)

Ais the area of the exposed surface of the scaffold
Vis the wind velocity at the height of the scaffold.

In practice, the wind load is applied as per thavind
zone classification given inlS 875

Special Loads (IS 875 Part 5)

Definition : Special loads include snow loads, seismic
loads, and any additional loads due to temperature
changes or other extreme conditions.

Calculation :

Snow Load: Generally, the snow load is applicable in
certain regions and can be calculated based on the
area and snow depth in the region.

Seismic Loada W[ YI Wt URt aREWT Wt RNUS

location and the seismic zone must be considered.
The seismic load can be computed using dynamic
analysis methods as perS 1893 (Part 1)

IS 3696: Scaffolds Part 1 & Part 2 (Safety and Design)

IS 3696is the primary Indian standard that focuses on
the design and safety aspects of scaffolds. It provides
guidelines for the design of scaffolding systems,
including the load-bearing capacity of different
scaffold components, safety factors, and load
distribution.

IS 3696- Part 1: General Requirements and Safety
Design Load Considerations :

Platform Loads: IS 36961 specifies that the design
should account for alive load of at least2 kN/m?2 (for
light scaffolds), and up to4 kN/m2 for heavyduty
scaffolds. This load should be applied uniformly
across the entire scaffold platform.

Strength of Materials : The scaffolding components
(such as tubes, couplers, and boards) must be
designed to handle bothdead loads (weight of the
scaffold) andlive loads (weight of workers, tools, and
materials) without excessive deformation or failure.

Safety Factors: The safety factors specified in IS
3696-1 for different scaffold components are typically

around 1.5 to 2.0 for temporary structures, ensuring

that the scaffold can handle unexpected overloads.

IS 3696- Part 2: Design Loads for Scaffolds
Design Load Application :

Live Load Distribution : For multi-tier scaffolds, the
live load is distributed according to the position of the
workers and the materials being used. The total live
load is typically calculated as the sum of the weight of
the workers, equipment, and material storage.

Load Combination : The load combinations are based
on the following:

Dead load + Live load
Dead load + Wind load (for tall scaffolds)
Dead load + Seismic load (if applicable)

Vertical and Horizontal Load Components : The
design load is typically divided intovertical loads

105



(direct weight applied to the scaffold) andhorizontal
loads (wind or seismic forces acting on the scaffold).

1S-3696: Code of Practice for Scaffolding

I1S-3696 is specifically focused on scaffolding design,
safety, and construction practices. It provides
guidance on the materials, safety factors, and load
bearing capacity of scaffolding.

Material Strength & Safety

Application in Scaffold Design: 183696 specifies the
material strength of scaffold components such as
tubes, joints, and braces. The strength must be
verified according to their specifications to ensure
safety during load calculations.

Load-bearing Capacity

Application in Scaffold Design: The standard gives
details about the load-bearing capacities of various
types of scaffolds, including single scaffolds, double
scaffolds, suspended scaffolds, etc.

Example: For a double scaffold, the loaebearing
capacity is calculated using the guidelines given in IS
3696, considering the number of planks, spacing
between supports, and the type of structure.

c) Safety Factors

Application in Scaffold Design: 1S3696 recommends
safety factors that should be applied when
calculating load capacity. These factors ensure that
scaffolds are designed with sufficient strength to
handle unexpected forces or conditions.

Example: The safety factor is typically 1.5 for most
scaffolding components, ensuring that the scaffold

can withstand at least 50% more than the calculated
load.

Steps for Load Calculation for Scaffold Design
Step 1: Determine the Type of Scaffold

Identify whether the scaffold issingle-tier, double -
tier, ormulti -tier .

Define the height and structure type (e.g.,tube and
fitting , frame scaffold ).

Step 2: Calculate Dead Load

Calculate the dead load by considering the weight of
the scaffold components (tubes, couplers, boards,
etc.) and apply it to the scaffold model.

Step 3: Calculate Live Load

Determine the intensity of live load depending on the
type of scaffold (e.g.,2 kN/m2 for light-duty, 4 kN/m2
for heavy-duty scaffolds).

Step 4: Calculate Wind Load (if applicable)

Apply wind load based on thewvind speed and height
of the scaffold, considering the geographical location
as per IS 875.

Step 5: Special Load Consideration (if applicable)

Consider any special loads like snow or seismic loads
based on location and design specifications.

Step 6: Apply Load Combinations

The final design load should consider different load
combinations to account for multiple forces acting
simultaneously, such as:

Dead load + Live load
Dead load + Wind load

Dead load + Seismic load (if applicable)
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11.3. Load calculation on Scaffold

Dead Load is the weight of the scaffold body, like tube
and boards and permanent part, which does not
change during construction.

IS-3696 is a standard for scaffolding where the weight
calculation of scaffold members is given considering
the type and material used (Steel, Aluminum etc.)

IS-875 Partl will provide weight for the materials
used in scaffold. For example the diameter, and
length and even material will matter in the
consideration of the scaffolding tube.

Imposed Loads (Live Loads)

Imposed Loads are loads from workers, tools, and
materials that are placed on the scaffold.

IS875 Part 2 (Indian Standard): For scaffolds,
normally the live load is taken as 225 kg/m?2 for light
duty scaffolds.

OSHA (International): OSHA recommends a live load
of 250 Ibs (113 kg) per square foot for scaffolds.

BS 1139 & EN 12811: These standards also provide
live load criteria, which is similar to that in 18875 and
OSHA.

Wind Loads

Wind Load is the force exerted by wind on the
scaffold.

IS-875 Part 3 (Indian Standard): Here wind load is
measured in terms of area exposed, wind speed and
height of scaffold.

Wind load

F=gxA, where, q is wind pressure and, A is area
exposed.
Wind Load=21CdtAtvV2

International Codes (BS 1139, EN 12811 etc.): Those
also have equations to calculate velocity and
geometry-induced wind load by using the
combination of IS 875.

While designing scaffolding, it is significant to
consider various load combinations including dead,
live, wind, and impact which may occur together in
the same instance.

Load Combinations:

The basic standard of 18875 is followed while

evaluating the combined loads. This provides factors
which are to be used when combined effect of dead,
live, and wind loads is to be considered.

1.5xDeadlLoad+1.5xLivel.oad
1.0xDeadlLoad+1.0xWindLoad
International Codes BS 1139, EN 12811

BS 1139 gives the factor values when dead, live, and
wind loads are combined. For instance, the
combining factor of 1.5 times for dead and live loads
and 1.0 time for wind loads.

EN 12811 gives the same recommendation regarding
load combinations. This is in respect to safety
margins.

The design load is examined by international
standards to make the scaffold safe at all times.

International Standards (OSHA, BS 1139, EN 12811)

OSHA: Scaffold designs should support an intended
load for at least four times its requirement. For
example, if there is a planned load of 225 kg/mz?, then
a scaffold should have the design strength to carry at
least 900 kg/m2.

BS 1139 & EN 12811: These standards determine the
load-bearing capacity of different scaffolds based on
dynamic loads, safety factors, and structural
integrity.

Design Checks:

Load Bearing: Satisfy dead, live, wind, and
combination loads safety.

Safety Factor: Use a minimum safety factor as
prescribed by the codes; 1.52 for static load
conditions and more for dynamic or impact loads.

Material Strength: The materials used for scaffold
tubes, boards, etc., shall be of appropriate strength
according to the requirement stipulated in
international codes.
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11.4. Review Question
What are primary load factors which affect design afcaffolding?
Explain difference between Dead load and Live load.

What are international design standard for scaffold

P @ dp P

Chapter 05:SSD/VSQ/N0217: Analysis of Scaffold design using STAAD Pro as per applicable IS and International
Codes

Introduction

The design and analysis of scaffolding structures are crucial for ensuring the safety, stability, and efficiency of
construction projects. In this regard, the course "SSD/VSQ/N0217: Analysis of Scaffold Design using STAAD Pro as
per Applicable IS and Inter national Codes" is designed to equip professionals with the knowledge and skills needed
to analyze and design scaffolding systems using STAAD Pro in accordance with relevant Indian Standards (IS) and
International Codes. This program is on the application of advanced design tools and techniques to perform
scaffold analysis, taking into account structural integrity and safety.

The scope of the course includes some of the critical aspects of scaffolding design such as design checks and
analysis, safety measures, and preparation and maintenance of essential documents. The participants will be
given the comprehensive knowledge of scaffold drawings, design principles, and various code provisions for
ensuring proper integration of best practices in scaffold construction. These guidelines will ensure that
scaffoldings are safe and functional and compliant with all relevant regulations to minimize risk and optimize
performance in construction environments.
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International Code
STAAD. Pro Workflow Process for Scaffolding
1.Basic Geometry:

Define the Structure: The basic geometry for
scaffolding is typically modelled with components
like standards (vertical supports), ledgers (horizontal
members), and transoms (horizontal crossmembers
that connect ledgers to form platforms).

o Standards: Vertical members of the
scaffold that carry the load.

1 o Ledgers: Horizontal beams connecting
the standards.

T o Transoms: Horizontal members placed
perpendicular to ledgers, supporting the
scaffold platforms.

1 o Define the coordinates, node positions,
and relationships between these members
to create a basic scaffold framework. These
elements are primarily modelled using
beams and columns in STAAD .Pro.

2. Section Properties:

Define Member Dimensions: After defining the
geometry, specify the dimensions of each member.

0 Ledgers and Transoms: Define the
cross-sectional size (e.g., d{beam,
square or round hollow sections).

0 Standards: Also specify their cross
sectional properties (e.g., solid or
tubular).

1  Define thefollowing for each member:

o Width, Depth: Dimensions of the
members.

0 Cross-sectional Shape: Ensure that the
member shapes match the design
requirements (e.g., rectangular, square,
circular tube).

o0 Moment of Inertia and Area: STAAD. Pro
uses this for analysing bending, shear,
and axial forces.

3. Material Constants:

Specify Material Properties: Define the materials for
the scaffold elements (e.g., steel, aluminium, timber).

11.5. Analysis of Scaffolding using STAAD Pro as per applicable IS and

1 Coefficient of Thermal Expansion: Defines
how much the material expands or contracts
with temperature changes.

1 Density: Specifies the material's mass per
unit volume (for selfweight calculations).

1 Steel: Young's Modulus E=21GPa
T  Aluminium: E=70GPa

4. Member Specifications:

Member Orientations: Set the orientation of each
member in the scaffold structure. Ensure each
member (standard, ledger, transom) is placed
correctly in 3D space.

1 Member Offsets: If required, specify offsets
between the member's end and reference
point.

T Member Releases:

0 Moment Release: Define any releases
for the moment transfer at specific
joints or connections where moment
resistance is not required (e.g., where
transoms meet ledgers).

0 Tensiononly/Compression-only: In
some cases, define tensiononly or
compression-only members, especially
in scenarios where members are only
designed to carry specific forces (like
tension in a tie member).

o Partial Force  Transfer: Specify
conditions where only partial transfer of
forces (e.g., axial force) is allowed
between connected members.

5. Supports:

Support Locations: Define the locations of supports
for the scaffold structure. These are usually found at
the base of the scaffolding.

T Support Conditions: Define  support
conditions such as roller, pin, or fixed
supports.

T Moment Fixity: For certain connections, you
might not want to transfer moments (e.qg.,
where transoms meet ledgers).

9 AYRtt+ YUkt WAcqRYalW NSWWGc¢q |J|ﬂRcslad%rt%tﬁfd‘égzﬁlﬁ%ﬁ]&&g&%ou may

deform laterally when stretched or
compressed.

want to model the flexibility of supports,
particularly if the scaffold is sitting on soft
ground or if some displacement is expected.

109



1 Support Angle: If scaffolding is inclined or if
angled supports are used, specify the
correct angle and conditions for these
supports.

6. Loads:

Assign Loads: Load cases are critical for scaffolding
analysis.

1 Self-weight: Automatically calculated by
STAAD. Pro based on material properties and
geometry.

1 Dead Load: Includes the weight of
scaffolding members and any fixed parts
(e.g., platform material).

1 Live Load: Includes dynamic loads such as
workers, equipment, and materials.

1 Wind Load: Apply wind loads based on the
design wind speed and geographical
location of the scaffolding.

1 Seismic Load: For scaffolds in seismic
zones, define the seismic forces using
relevant seismic design codes (e.g., IS 1893
for India).

Load Combinations: Define load combinations to
account for different loading scenarios (e.g., dead +
live load, dead + wind load). Ensure that the
scaffolding meets safety factors and loading
conditions defined by relevant design codes.

7. Analysis Instructions:

1 Analysis Type: Choose the type of analysis
depending on the complexity and design
requirements:

0 Linear Static Analysis: A basic analysis
assuming no significant changes in
structure stiffness due to deformation.

o P-Delta Analysis: For larger
displacements and secondary effects
like instability, use RDelta analysis.

Working with Scaffold Structures

0 Buckling Analysis: For slender members
like scaffolding columns, perform
buckling analysis to check stability
under axial compression.

0 Pushover Analysis: If  nonlinear
behaviour is expected, such as in
extreme loading conditions, perform a
pushover analysis.

Analysis Options: Define necessary options
such as accuracy settings, solver choices,
and convergence criteria.

8. Post-Processing Commands:

1

Extract Results: Once the analysis is
complete, extract the results to review the
behaviour of the scaffolding.

o Deflection Shape: Review the overall
deflected shape of the scaffold to
ensure it meets deflection limits.

0 Shear and Moment Diagrams: Generate
shear and moment diagrams to identify
critical points for bending.

o Axial Force Distribution: Review axial
forces in the standards and transoms.

0 Tables: Generate detailed tables of
forces, displacements, and stresses for
documentation and review.

Review Results: Ensure that no part of the
scaffold exceeds the allowable limits for
stress, deflection, and stability.

9. Design Commands:

1

Specify Design Code: Depending on the
material used (steel, timber, aluminium),
define the relevant design codes for each
component of the scaffold:

o Steel Design: For steel scaffolding, use
the relevant steel design code (e.g., IS
800, Eurocode 3) to check the strength
of beams, columns, and connections.

Creation of Four types ofScaffolding Structures: Stair Towers, Wall Scaffolds and Boiler Scaffolds. Automating these
structures saves a great deal of time and effort when designing large or intricate scaffold projects.

8 | autoSave Off

Start Home Scaffold Structures Drawing

Import/Export View Help

ﬂ::: ,:{, ﬁ

StairTower Wall Scaffold  Boiler  Circular
Scaffold Scaffold

Scaffold Structures
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Stair Scaffold Wall Scaffold

‘«

Boiler Scaffold Circular Scaffold

Scaffold Structures are easy to create.

Click the Stair Tower icon and drag the Stair Tower onto the Drawing Page. The Scaffold Stair Tower dialog appears. Use it
to customize that Stair Tower that

Create the walls of a structure around which you want to add scaffolding, select all the appropriate walls and click Wall
Scaffold. It builds the Wall Scaffolding using the parameters set up in the Bay Size/Elevation group in the Scaffold tab.

Use the Boiler Scaffold icon to either create a new boiler with internal Boiler Scaffolding you design, or to add Boiler
Scaffolding you design to a boiler object that has been dragged from the Shapes Stencil. In either case, when you click
Boiler Scaffold, the Boiler Scaffold dialog appears. Use it to customize the Boiler Scaffolding

Use the Circular Scaffold icon to configure and generate and manage the ideal scaffolding design for tanks and any size.
To do this, first drag the shape onto the Drawing Page. You can also select an existing tank and click the Circular Scaffold
icon. In @ther case, the Circular Scaffold dialog appears.
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| Scaffold Stair Tower

Select stair tower type
2-leg
12-leg 16-leg . .
! . | - single flight [stacked)
full-bay stairs full-bay stairs full-bay stairs
4leg 4-leg 4-leg 8-leg
. landing type single flight single flight [stacked) compact stairs
compact (half-bay) stairs compact stairs compact stairs with separate landing

Stair Tower Settings

-

Stairway material | Stair Stringer LH 2.44m (8'07) (B ft Lx 4 ft W x 6,562 ft H]

landing Bays  |4.1ft|CHL41|4'-1" Cup Lock H... ~| Middle Bay |2 ft | CHL20 | Horizontal 0.61m (... - |

Height/Elevation Stair Guardrails

Mumber of levels | 4 :,| Stair inner guardrail |‘u"ertica| Diagonals v|

Start elevation |1]1‘t | Stair outer guardrail |‘|.-"ertical Diagonals v|
Mumber of guardrails | 2

Add step down bracket

Ok | | Cancel |

(3| | Default Options -
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Wall Scaffold

Scaffold Run Properties

Wall side to add scaffold | | ) Left L isomp
- L.aum
| E——

| R

Wall offset 11t
Top level offset |31‘t | DAppt}rtn top of legs
Planked levels |E1.rer:.r Level - |
Bracing
Face vertical braces | Every 3rd Bay - | Face brace at end bay
Lateral vertical braces |E1.rer1.r 3rd Leg v| Lateral brace at end legs

Plan [horizontal) braces | Entire Tie Level

Ties
Horizontal spacing |E1.rer].r 3rd Leg -| Tie start level

| 22
Vertical spacing |E1.rer].r 3rd Level -|

|:| Apply bracing and tie options independently for each wall segment

Select corner type

Continuous bays with 3-leg connector bay 4-leg connector bay
split side

Cancel

Default Options - oK | |
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I Boiler Scaffold

Boiler Properties | Scaffold Properties | Scaffold Layout

Eoiler type

(@) V-Bottom () Flat Bottom

[ | Hide boiler in 3D Model

Boiler Dimensions | Pendant Tubes |

| Apply Boiler Properties

A, Boiler top elevation
B. Distance to pendants

[v] Add bull nose

C. Top angle
D. Tip elevation
E. Start elevation

F. Nose depth

. Boiler depth
H. Boiler width

Corners chamfer

I, Slope height [elev.)

J. Slope angle

K. Base elevation

L. Throat opening

All elevations are relative to the base

80t

|Up to bull nose tip (20 fi)

|3ﬂdeg

551t

507t

ot

301t

130t

118566 ft

|55 deg

oft

4t

|E§ Update Bay Layout

| Default Cptions - |

Display unit |ft

Build Scaffold

Cancel
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Circular Scaffold [DSS)

r J Update Bay Layout

Edit Tank Object...
~ Bay Layout -
Layout type # Rectangular Al Trapezoids
Scaffold location | (#) Qutside Inside

Material Options
Calculate optimal materials
Forece identical Bays
Main Runner 8.2 ft | CHM250 | Horizontal 2.5... -
Connector Bay 8.2 ft | CHM250 | Horizontal 2.5.. -

Use above materials for interior (wall side}

Use common or double leg (fixed leg distance]

Bearer 4.1ft| CHL41 [ 4'-1" Cup Lock H., ~
Side Bracket 3.5 ft | CSB36 | Side Bracket 1.07... ~

Add side brackets

Limits
Start angle 0 deg
Total angle 360 deg

Verticals to wall offset | 1ft

» Lewel Options
» Scaffold Options

» Connection Angles -

Default Options -

3D VIEW

3D View

T Conceptual | I5f) Model

e QI @& & @ b - = =

1, Standard ledgers cannot be installed in some places due to connection angle limits.

Calculated Values

Interior verticals to wall 11t
Interiar ledgers to wall (min) | 0.25 ft
Interior ledgers to wall (max)  1.08 ft

Actual top level offset 233t

Triterior
£
o
i
[=—Exterior
2 g
i
5

All Motifications
Display mode
#) Shaded Wireframe
+| Show ledger dimensions
+ | Show part numbers

Text height 0.5 ft

oK

D View
7 conceptual| & ods!

r Qi @b F-F-BEEO

~

g
4

£ Update Model

x
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Working with Bays

The Scaffold tab enables you to add and configure the Scaffold Bays that you add to the Drawing Page. There are two types
of Bays that you can click and drag onto a drawin&tandard Bays and Connector Bays.

Scaffold Structures Drawing Import/Export View Help

A = PEN|
+! i +] ! E} c% [El LegLoads T 8ft|RLOSO | Ledge.. - =Y
o0 L4 ]
Mew Connector Re-Jain [I;, Delete Eill of Update ﬁ " Part Mods LR/ 4 ft| RLO40 | Ledge... ~ Side Bay Plank Ladders Ties
Bay Bay Bays : Bays Materials Model ¥ Settings ¥ Details ¥ Direction ¥ e
Mew Add Bay To ... Modify Model/Materials Bay Size/Elevation Bay Properties Access/Support

Adding a Loading Bay to a Scaffold
To add a Loading Bay:

1. Create your design, selecting the bay size from the TB drop -down in the Scaffolds tab. In this example, we have
selected a Bay size of 8.43 ft or 2.57m for TB

2. Click on a Bay and select B in the Add Bay To section Scaffold tab

3. Select the newly added Bay

4. Click the LR dropdown and select the appropriate dimension, using the following guidelines:
RingType: 2.5m (8' 6")
CupType: 2.4m (8' 0")
Kwikstage: 2.4m (8' 0")

5. Select all the Bays and click Re-join Bays

6. In the Bay Level Editor, click More for the level onto which you wish to add the Loading Bay. We will add a
Loading Bay on the first level

7. Click Level - General and then click the Loading Side dropdown, select the appropriate side for the Loading
Bay's gate

8. Click Apply

start  Home Yrawing p
TB| 3.43 #t | RLOSG | Ledk - =,
B y ! E To Connector Bay C% [k Leg Loads ! —
LR | 4ft| RLO4D | Les - - -
Mew Connector Re-Join TPy Delete  Giliot  Update . Sige Bay Plank  ladders Ties
By By Bays o Flenkony Bey | SO0 | o Maet | 110 Pt Mo | o S0 T+ 7] | scligs~ Detals | Directin~
New Add BayTo Maddy Model Matesishs Bay Size/Bevaton Bay Properses Accesy/Suppan
4 g s u as 4 " o = & 55 m 7 P 85, 0] o5 o o i
1 H8 ot 8 I il 1 TR ANH A Pl AR I I [<]
Shapes <
Search shapes e =
More Shapes b
Quick Shapes. =
Dimensioning - Engineering =
Annotations = I}
Scaffold Details g
Scaffold Designer (US) 3
B By msue sy ws i
Drop Quick Shepes here =
= alm o .| Clﬂl
wall Sloped Wall =
=
Pip Tank =
Boiler Room =
Curvedwall  Block =
Structure = [
= 4] b
)
[E4] Pan  Alla
Bay Level Editor (Sefect a Bay)
Add Level Remove Top Level Remove Selected Plank all Plank every other = Invert planked Reset overrides
Level w tlwm‘-‘lc,m:.l ‘-«M:,--.u- Guardralls | Toeboards |Ven, Braces | Plan Brace | Ties Ledgers | Cantilever/Bracket | Netting | skip | More
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[ ted

To Cannector Bay

B &

Bl tegtoads TB| 8.43 ft | RLOSE | Led:

LR| 41t | RLO40| Ledger

New Connector Re-loin WP i = Bllof Update
Bay  Bay Bays i vaterais Moger T PIEMOSS g oges |
New d By To Moty e — Bay Saa/Hevation
¥l b, bl B b bl
Shapes X
Search shapes
More Shapes  » E
Quick Shapes B
Dimensioning - Enginesting 3
Annotations 0=
Scaffold Details =
Scaffold Designer (US) 3 l}
s ssne
Drop Quick Shapes here | ‘
5 ) RN S p———
5 N 7
wall Sloped Wall
Pie Tank
Room
Curvedwall  Block =
Structure =
- 4]
&
[‘] Plan Al a @
Bay Level Editor (Select a Bay)
Add Level Remove Top Level Remove Selected Plank all - Plank every other — = invert planked Reset overrides

Level ¥ | Elevatio

. e}
"B‘w“ Enne:;dm n;:;sm

New At BayTo

Pranked I Nodes in it

uardrals | Toebo

To Cannector Bay

Ta Plank-only Bay

Moy

ven. Braces | Plan Brace |

ﬁ% [ Leg Loads

1 pant Moas

Eillof  Update
Materials Model
Moz nseriis

Leagers

T8[ 8.43 | RLOBE | Ledg... ~
LR| 4ft|RLO40 | Ledger .. ~
Baseflodes | 1D

tileve 3’u<tcl‘he'lmu

Shapes s

Search shapes

More Shapes b
Quick Shapes

Dimensioning - Engineering

Annotations
Scaffold Details |
Scatfold Designer (US)

Drop Quick Shapes here

=

wall Sloped Wall E
Pipe Tank 3

ANRRRAL R

Room
Curved wall Black
Structure
Plan Alla
Bay Level Editor (Select a Bay)
Add Level "= Remave Top Level Remove Selected |~ Plankall = Plank every other = Invert planked Reset overrides
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Working with Leg Loads

The Leg Loads Table calculates the Dead Load, Live Load, and Total Load for each leg in a scaffold drawing based upon

the size, height, location, materials,braces, and other variable factors.

Leg Loads Table

= [

-
L
Preview Clipboard Leg Loads 2 s e E B

File Leg Loads Vertical

T

R
L

Legs

Bay No & (leg 4 ||eg Height (mj} Dead Load (kM) Live Load (kM)

7 TR 3.80 0.9
8 BL 3.80 0.9
8 ER 3.80 0.9
8 TL 3.80 0.9
8 TR 3.80 0.9
Total legs: 12 Total load: 16.2
Max load: 2.3

Total Load [kN)

29.3

3.7

2.7
2.7
2.7
2.7
2.7

45.5

59

To access the leg load screen, select the Scaffold Tab and click Leg loads.
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This will reveal the Leg Loads screen.

: Leg Loads Table

= m

] e loadunit[pst <] | % | ™ |
L R |

Preview Clipboard Leg Loads S = play P E B 'ji
File Leg Loads Vertical Legs
Dead Load (kip) Live Load (kip) Total Load (kip}
2 BR 1.37 0.2 0.8 1.0
2 TR 1137 0.2 0.3 1.0
3 BR 11.37 0.2 04 0.6
3 TR 11.37 0.2 04 0.6
Total legs: 8 Total load: 1.6 4.8 6.4
Max load: 0.2 0.8 1.0

Leg Load Calculation Details

Total Load (per leg)

Dead Load + Live Load + Transferred Load'stal Load
Dead Load

Dead Load is the load on the leg by just the Scaffold material. This load does not include the weight of workers, extra
materials, or other similar variables. Dead load is calculated using the following formula:

Sumil + Sum2 = Dead Load
Suml

This is the weight of all the components directly on each leg that has a screw jack. This includes materials such as vertical
posts (standards). Screw jacks, headers (if applicable), supported ladder runs, etc.

Sum2

This is 1/4 of the weight all components on the Bays attached to the selected leg's Bay such as planks, horizontals, braces,
etc.

Live Load

Live Load is the additional load on the leg when the Scaffold is in use. This includes workers, work materials, etc but does
not include the Scaffold materials. Live load is calculated using the following formula:

Usable Deck Area x Unit Live Load = Live Load

Usable Deck Area

This is 1/4 of the area of the Usable Deck levels as defined by the user in the Leg Load Table dialog.
Unit Live Load

This isUnit Live Load as defined by the user in the Leg Load Table dialog.
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Transferred Load

Transferred Load is the additional load on the leg for adjacent suspended legs/Bay. Suspended legs are legs without screw
jacks. Load will be transferred for up to 1 and 1/2 Bays.

To calculate leg loads for a drawing

Click the Scaffold tab and then click Leg Loads

start  Home Stuctures  Drawing  Import/Export  View  Help

'1'__1 +J E} To Connector Bay (,;% | [} Leg Loads I T

LR 47t | RLO40 | Ledger... -

New Connector Re-Join : Delete  Billof Update @. Side Bay Plank  ladders Ties
Bay Bay Bays ToPlank-onlyBay | “oo ™ | Materials Model B pathoas o e I:| Settings ~ Details ©  Direction v ~
New Add Bay To Modify Model/Materials Bay Size/Blevation Bay Properties Access/Support
I ARARAR A LAR AN
Shapes 3 =
Scarch shapes R
B2
More Shapes  # E
Quick Shapes &
E P 2o 2o
Dimensioning - Enginesring E
E A N\ WA N
Annotations = \r ar W ar \ Y
Scaffold Details = = = =
Scaffold Designer (US) E
i
Drop Quick Shapes here E
=] g
Wall Sloped Wall z
o
Pipe Tank 3
Reom Curved wall =

Click in the Unit Live Load text field and enter the appropriate load

: Leg Loads Table

Ifll-j T e (2 ’—E. li'lll?lt}adunrtlﬁ H T ﬁ

Print Copy to Calculate  yworking declcs-| Back || CE || c |kip . - " Clase

| Previ Clipboard  Leg Load! BL Bl
| e | Hiwbserd) featoads 7 |[s = ][/] =B
| el e i
BayNo & |Leg - |Leg Heig Unitliveload | l:l Live Load (kip) |Tota| Load (kip)
1 BL 0.2 04| |
1 TL 11.37 0.2 0.2 04| |
Z ER 11.37 0.2 05 07| |
2 TR 11.37 0.2 0.5 07| |
3 BR 11.37 0.2 02 04| |
3 TR 11.37 0.2 0.2 04| |
Total legs: a3 Total load: 1.6 29 4.5
Max load: 0.2 o5 0.7
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Click Calculate leg Loads

Leg Loads Table
] T
s Unit e g eloadunt[pst -] - T
=] L R
Preview Clipboard | Leg Loads 2 el play i E B ﬂ
File Leg Loads Vertical Legs
4 | leg Height (ft) Dead Load (kip) Live Load (kip) Total Load (kip)
2 ER 11.37 0.2 0.5 0.7
2 TR 11.37 0.2 0.5 0.7
3 BR 11.37 0.2 0.2 o4
3 TR 11.37 0.2 0.2 o4
Total legs: 8 Total load: 1.6 29 45
Max load: 0.2 0.5 oy
b A

Click Copy to Clipboard

Leg Loads Table
T
24 | lveosdunt pa <] M T T
L R
Copy to Calulate  waorking decks 3 2| Dig unit DI
Clipboard | Leg Loads s - play JBr g eRl
Leg Loads Vertical Legs
Bay Mo e | Leg - | Leg Height (m] | Dead Load (kM) | Live Load (kM) |T0ta| Load (kM)
7 BL 7.80 23 5.5 7.8
7 EL 3.80 0.9 1.8 2.7
T BR 3.80 0.9 1.8 27
7 TL 3.80 0.9 1.8 2.7
T TR 3.80 0.9 1.8 27
a BL 3.80 0.9 1.8 27
a BR 3.80 0.9 1.8 27
8 TL 3.80 0.9 1.8 2.7
8 TR 3.80 0.9 1.8 2.7
Total legs: 12 Total load: 16.2 36.6 52.8
Max load: 2.3 5.5 7.8
A 4

Click Close to return to the Drawing Page.
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You can paste the Leg Loads Table to any page of the drawing using standard Windows commands.

Leg Loads Table

= [

Print Copy to
Preview Clipboard

Calculate
Leg Loads

= T
L uniive s etoagunt ps | % T
L

R

Workingdecks 2 - Displayunit o

Leg Loads

Wertical Legs

W WM

Total legs: k]

4 | Leg Height [ft]

Total load:

Max load:

Dead Load [kip)

0.2

Live Load [kip)

Total Load (kip)

29

05

07
07
0.4
0.4

45

0.7

h

Right-click the Drawing Page and select Paste from the menu that appears.

An image of the Leg Loads Table appears in the Drawing Page. You carsize this image and move it to the desired

location on the page

Working with Ties

20" 20" 20"
¢ K ¢ )
2 aF = aF = aF
" 4 'y
1 2 3
Bay No | Leg Leg Height{ft) Dead Load (kip) Live Load (kip) Total Load (kip)
BL 11.37 0.2 0.2 o4

BR 11.37 0.2 05 or
TR 11.37 02 03 o7
BR 1137 0.2 0.2 04
TR 11.37 0.2 0.2 04
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[ ] Add ties to this bay

Tie Support Options

Support legs | -|

Tie type Push/Pull Tie

Veﬁkmspadngl 2.

Start level | 2=
oK | | Cancel |

Add Tie to this bay - Select the checkbox to add ties to the selected corner bay

Support legs - Select which legs to attach the ties to

Tie type - Select the type of tie to use

Vertical Spacing -Use the Vertical Spacing dropdown to determine on which levels to place tie support
Start Level - The level at which the ties will start to be added to the Corner Bay

Working with Ladders

To launch this dialog, click the appropriate Bay, click the Scaffold tab and click Ladders.

stat  Home |HUGEMN | Stuctures  Drawing  Import/Export  View

I T B 5o o—o
‘1‘_—1 +J 1A EE <7 To Cannector Bay X:I c% [l teg loags 182511 CHNZR Ho.. I_E‘f E 5
i R IR 1.22m | CHL40 [ Hori.. ~ >a o= =7 £2
5i Ba

New  Connector Redoin 1 Delete  Billof Update ide y Plank | Ladders | Ties
& To Plank-o Bar [ Part Mod -
Bay Bay I B al Bays [E- To Piani-only Bay Bays  Materials Model B parthods o poges 12| Settings~ Details~  Direction v v
New A Bay To Madify Model/Materizis Bay Size/Elevation Bay Bropenies
I T T T T T T =7

<
Shapes
Search shapes - D

More Shapes  +
Quick Shapes
Dimensioning - Engineering
Annotations

Scaffold Details

Scaffold Designer (Metric)

Drop Quick Shapes here

R I O T O I I T

Wall Sloped Wall
Pipe Tank

Ladder Settings

The Ladder Settings area of the Scaffold Ladders dialog enables you to determine ladder placement, type, material,
etc

Add Ladders =) Delets Ladders

About Outside Ladders
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. . Full Partially
Swing Handrail . Fully
Guardrails Open (No
Gate Only Open
(Closed) Gate)

—

Adding a Ladder to a Bay

Adding a ladder is a simple process, during which you configure the ladder's characteristics. Once added, you can
edit a ladder's characteristics at any time.

To add a ladder
Click the appropriate Bay in the Drawing Page, to select it.

Click the Scaffold tab and click Ladders.

stat  Home [SUFICMN Structures  Drawing  Import/Export  View  Help
s
117 : 1B . =hZabc ©
+ + e 7= EE 17 To ConnedorBay | ¢ C’% [l teqloads |0 25 M1 CHMIS0 [ Ho . E ®
<L R» LR| 1.22 m | CHL40 | Hori., = o——8 s 6—2a
Bay

New  Connector Re-Join 1 Delete  Bilof  Update Side Plank | Ladders | Ties
5 To Plank-only Ba ) Part Mod 5
By Bay L B ol By Lip ToPank-oniyBay | B0 |\ Cierals Model | I PMOSS ooy Seftings ¥ Details ¥ Direction ¥ v

New Add Bay To Modify Model/Msterials Bay Size/Blevation Bay Properties

I T 2 O L T T T T T T

Shapes <

3
Search shapes - ol
=
More Shapes  » 7
Quick Shapes T
Dimensioning - Engineering -
Annotations ]
=
Scaffold Details 1
Scaffold Designer (Metric) B (€
Drop Quick Shapes here _ %
=3
Wall Sloped Wall o
E
Pipe Tank =

Scaffold Ladders dialog appears

Seaffold Ladders =< |
|
| |
S [@ verticat Lagaers |
~ Ladder Settings
Start bay side [Bside - | tadder material [ stest modutan -]
Side atigrment [ ten Missie O miant || tadderangie | Faratier Femendicutar |
Laader placemen t [Fst outsice I ——
Ladder alternating | Every 3rd tevel 2| [ et tactater cage
Start level Topiicvel [~ Aod 1agder sUPPOIT TUbEs
o] | [Top of bayl = =
~ Access Optians
S lttaie AEEaLE typal Swing Gats <] outiice access size [2re ]
Inside access type | Ledger-Ledger Mid-Transom =] mside access tengtn [Z5 1 |
Above deck height | Default (3 1) || inside access width [1.833 ¢ ]
Existing Ladders | | skip all ladders (use Tar deck penetratians)
No = [skip [Beyside  [Allgnment  [inuide [Start tevel [Top tevel [ Ladder Cage | Fieight
[© s vaas Deists tacders \
| [ eemumomon: - [ apew ox | [ cancar
|

Enter the appropriate Ladder Settings.

Click the appropriate Ladder type radio button: Vertical or Inclined.
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Scaffold Ladders =

Ladder type (®) Vertical Ladders [ Inclined Ladders

Start bay side |B—side vl Ladder material Steel (modular) v|
Side alignment () Left () Middle () Right Ladder angle (®) Parallel () Perpendicular
Ladder placement |First Cutside vl

Stack ladders inline

Ladder alternating |E1.rer1.r 3rd level -l D Add ladder cage

start level Top level Add ladder support tubes

03| Top of bay] = |

Click the Ladder material dropdown and select the appropriate ladder material. Your options are:

Scaffold Ladders >

Ladder type

(@) Vertical Ladders _Inclined Ladders |

~ Ladder Settings

Start bay side |B—side v| Ladder material Steel (modular)

side alignment (®) Left () Middle [ ) Right

| 'Hook-on Type

Ladder angle Alum. [modular)

Ladder placement |First Outside --| Stack laddershnli

Ladder alternating |E1.rer1.r 3rd level v| D Add ladder cage
Sl Ll [«| Add ladder support tubes
| noo= | | [ PR S 4_|

If you selected First Outside for Ladder Placementselect the Ladderangle

Scaffold Ladders >

Ladder type

(@) Vertical Ladders _JInclined Ladders |

~ Ladder Settings

Start bay side |B-side v| Ladder material Steel (modular) v|

Side alignment

(&) Left () Middle () Right | Ladder angle (®) Parallel () Perpendicular n

Ladder placement |AII Cutside --| stack ladders inline

Click the appropriate the Inside access type dropdown and select the appropriate access type. Your options are:
Open
Partially Open

Ledger-Ledger mid-Transom
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Ledger-Deck Transom

Deck-Deck Transom

Access Deck W/Hatch Door

Click in the Outside access Size text field and enter the appropriate access size.

| TAck 13agers inine

Ladder alterating | Every 3rd level

'| [] Add ladder cage

Start level Top level

|| Add ladder support tubes

oz |

[Top of bay] - ﬂl

~ Access Options

Outside access type | Swing Gate

-] Outside access size 31t |
¥

Inside access type Ledger-Ledger Mid-Transom Ifside access length ‘Z‘Sft |
Fully Open

Above deck heibht | || iside access wiatn [1.8331t |
| Partially Open |

Existing Ladder. Ledger-Deck Transom netrations)

No v|Skip |Bay iD“’"P“"T’E”W’" : (it thuel ‘Tup e ‘LaddErCagE Height

Click in the Inside access length text field and enter the appropriate length.

Click in the Inside access width text field and enter the appropriate width.

Ladder alternating | Every 3rd level

- ‘ |:| Add ladder cage

Start level Top level

Add ladder support tubes

G:| | [Top of

bayl - o

# Access Options

Cutside access type | Swing Gate

1 | OQutside access size |3ft |

Inside access type | Ledger-Ledger Mid-Transom

4 | Inside access length |2.5ft |

Above deck height | Default (3 )

| Inside access width | 18337t |

Existing Ladders |:| Skip all ladders [use for deck penetrations)

Mo w |Skip |Bay Side |Alignment Inside

|Start Level |Top Level | Ladder Cage Height

Click the Add Ladders radio button and click Apply

[ Setromnceer >
horren G [ = verticat Ladiders inclined Ladaers |
P e T e
Start bay sige = ]| tadder material [ steel (maduian -]
Side atignment @ Lert 5 adte o mignt | | Leaaer anate [ = raraier S rermenaicuae |
Lacaer placement  [First outside -] Stack Iadders infine
Lacaer anernating  [Every Srd tever 1| O Aca mager cage
s [t e [ [«] Aadd ladder suppoart tubes

o =] | fron of bavl = =]

~ Access Options
Outsiae access typs [Swing cate
Inside access type  |[Ledper-Ledpsr Mia-Transom

Above deck height [ Detautt @ 1

Existing Ladders [] skip all ladders (use T

= | cutaias access size [2m ]

Inside access length [T |

|| insiae access wiatn [1833 |

ar deck penetrations)

EoEo s e o e hons oeorr ooe

Adle Ladders ! Delete Ladders

| beraur options - |

Click OK

o) [ e
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Scaffold Ladders

) Inclined Ladders

Ladder type .
~ Ladder Settings

Start bay side | Bside | Laddermaterial | steel modulan -
Side alignment | o Left () Middle () Right | Ladder angle (®) Parallel () Perpendicular |
Ladder placement | First Qutside v| Stack ladders inline

Ladder i | Every 3rd level '| [] Add 1adder cage

Start level Top level Add ladder support tubes
| 0z | [Top of bay] = |

“ Access Optlions

Qutside access type | Swing Gate

Outside access size | 3ft

4

Inside access type | Ledger-Ledger Mid-Transom

Inside access length | 257t

4

Above deck height | Default (3 i)

Inside access width | 1.833 ft

Existing Ladders I:‘ Skip all ladders [use for deck penetrations)
Mo - | Skip | Bay Side |Alignment | Inside | Start Level |Top Level | Ladder Cage | Height
0 [ | Bside Left [] [} 1 [] 10.324 ft
| ®) Add Ladders () Delete Ladders
] Default Options . Apply OK Cancel

The ladder will be added to your design

Z
[y
¥

a

2 Update Model
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11.6. Reading Scaffold Analysis data and details
3D Rendering to a Drawing
To add a 3D rendering to a drawing:

Click the Model tab in the 3D View pane.

rSll\ﬂe'r o )t1

Make any desired changes, such as adjusting the angle.

Click Copy As Raster or Copy as Vector

3D View
) Conceptual | & Model

rQ AP I Pk E

You can paste the 3D View to any page of the drawing using standard Windows commands.

Rightclick the Drawing Page and select Paste to paste an image of the 3D View.
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