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Thank you for ordering the Information Technology Systems Installation Methods Manual, 8th edition. Please 
place the chapter tabs and appendix tabs in front of the title page for each chapter and appendix.

The section tabs should be inserted in front of the following pages:

Chapter 2: Structured Cabling Systems

2-3	 Generic Structured Cabling System (SCS)

2-49	 Telecommunications Spaces

2-65	 Telecommunications Pathways

Chapter 3: Safety and Professionalism

3-1	 General Safety Practices

3-45	 Professionalism

Chapter 4: Space Preparation and Cabling Support Systems

4-3	 Preparing Telecommunications Spaces

4-37	 Installation of Cable Support Structures

Chapter 5: Cable Installation

5-3	 Common Installation Practices

5-13	 Pulling Cabling

5-65	 Cable Terminations

5-133	 Splicing Cable

Chapter 6: Testing Cable and Troubleshooting

6-5	 Copper Media

6-47	 Optical Fiber Media

	



This publication is not a single source document but a compendium of many sources of ICT-related 
practices, processes, and procedures.

The information contained in this publication includes, but is not limited to, national and international codes, 
de jure and de facto standards, and industry-accepted best practices terminology. All source information can 
be found in Appendix A: Codes, Standards, Regulations, and Organizations and the Bibliography section of 
this manual.

BICSI® recommended best practices are industry established best practices and not specifically developed 
by BICSI. When necessary, BICSI will select and recommend widely used and acceptable methods for 
the performance of a particular task or process based on numerous factors, including, but not limited to, 
widespread field acceptance, manufacturer’s recommended methods, and safety.



WARNING

It is the responsibility of the user of this manual to determine the use of the applicable safety and 
health practices (e.g., in the United States, Occupational Safety and Health Administration [OSHA], 
National Electrical Code® [NEC®], National Electrical Safety Code [NESC®]) associated with ICT 
installation practices. BICSI shall not be liable to the purchaser or any other entity with respect 
to any liability, loss, or damage caused directly or indirectly by application or use of this manual. 
No project is so important nor any completion deadline so critical to justify nonconformance to 
ICT industry standards. This publication does not address safety issues associated with its use. It is 
the ICT industry professional’s responsibility to use established and appropriate safety and health 
practices and to determine the applicability of all regulatory issues.



		 New ITSIMM 8th Edition Significantly Updated! 

Welcome to the 8th edition of BICSI’s Information Technology Systems Installation 
Methods Manual (ITSIMM)! Thanks to the efforts of a dedicated team of volunteer subject 
matter experts and their team leaders from the Technical Information and Methods and 
the Registration and Credentials Supervision committees, and the BICSI Publications and 
Standards members, this new edition encompasses up-to-date information concerning 
materials, methodologies, and governing directives for ICT installation.

Highlights of this edition include:
• General updates to reflect current applicable codes, standards, and industry best practices.
• Updated optical fiber and copper cable media types to include current Category/Class

designations for copper cable and OM/OS designations for optical fiber cable.
• Updated premise passive optical network (PON) and centralized optical fiber

cabling information.
• Revised tables and information related to conduit fill requirements based on current codes.
• Updated information related to applications such as voice over Internet protocol (VoIP),

unified communications, modular plug terminated link (MPTL) implementation, and
information specific to data center installations.

• Updated information on safety considerations, additional information on personal
protective equipment (PPE), typical safety hazards present on a work site, and safety
planning procedures.

• Updated information related to installations involving utility columns and microduct.
• Updated information related to specialty system installation, such as building management

systems (BMS), electronic safety and security systems (ESS), and wireless systems.
• Updated information concerning project management, including obtaining applicable

information and documents prior to beginning an installation project, conducting site
surveys, required project documentation, project meetings, and material handling
and storage.

• Updated information concerning retrofits and upgrades, including current ICT technologies
and applications, updated information and procedures for developing job plans and
conducting site surveys based on industry best practices, additional information on
requirements for coordination with other trades and disciplines, and updated information on
cutover procedures.

• Updated Appendix information concerning project specifications per the current version of
CSI MasterFormatTM organization.

Whether you are just beginning your career in the ICT industry or are a seasoned veteran, 
we hope you will find this 8th edition of the ITSIMM a useful addition to your reference 
materials.

Sincerely: 

Robert Gross						  Robert Hertling 
ITSIMM 8th edition TI&M Manual SMETL		 TI&M Committee Vice Chair
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In Memoriam 
Bruce Nardone  

 
 

 

 

 
 
 
From L to R: Ray Craig, Chuck Wilson, Bruce Nardone. 

BICSI is dedicating this ITSIMM 8th edition to one of this manual’s greatest contributors, 
Bruce Nardone, who sadly passed away in March 2020. Bruce left a lasting impact on the 
many who knew him, and we wish to recognize his notable influence on the ICT industry.

Bruce was a staunch proponent of BICSI and was often referred to as “Mr. BICSI” at 
Southeast Regional Meetings. He was known for his dedication to safety and accuracy, 
strictly adhering to current codes and industry standards. He was always on the cutting edge 
of terminology, processes, and procedures, and transferred this knowledge into this manual. 
He was rightly awarded the BICSI Outstanding Member of the Year in 2018.

Bruce also served on several BICSI committees, including Codes, Standards, Membership 
Outreach and Development and contributed his knowledge to several ITSIMM, TDMM 
and OSPDRM revision teams. His favorite charity was BICSI Cares, and he never left a 
conference before seeing the BICSI Cares presentation.

Bruce lived a life dedicated to service. Before his many years in the ICT industry, he served 
in the U.S. Armed Forces for 18 years (four in the U.S. Marines [1973-1977] and 14 in the 
U.S. Army [1977-1991]). Much of his time in the Army was spent in Germany, his favorite 
duty station.

Upon retiring from the Army, Bruce settled in Clearwater, Florida where he began working 
in the ICT structured cabling industry. He established his career as a project manager 
and estimator for local Tampa Bay area ICT companies before becoming a BICSI Master 
Instructor and SME (2003-2005). Bruce’s love of training future ICT installers and 
technicians was apparent in all his interactions. He was later employed as a Spec Engineer for 
Leviton and a CPI Trainer for Panduit. 

Bruce was a great friend, mentor, and industry leader. He will be missed.
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About BICSI... Advancing Information and Communications 
Technology (ICT)

BICSI provides information, education, and knowledge assessment for individuals and  
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individuals provide the fundamental infrastructure and project management for  
telecommunications, audio/video, life safety, and automation systems. Through courses, 
conferences, publications, and professional registration programs, BICSI staff and volunteers 
assist ICT professionals in delivering critical products and services and offer opportunities  
for continual improvement and enhanced professional stature.

Headquartered in Tampa, Florida, USA, BICSI membership spans nearly 100 countries.

BICSI Vision Statement

BICSI will be the preeminent ICT resource for the Connected World.

BICSI Mission Statement

BICSI’s mission is Advancing the ICT profession.

BICSI 2021 Board of Directors
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U.S. Northeast Regional Director: William Foy, RCDD, NTS, OSP, WD, ESS 
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U. S. Southeast Regional Director: Lee Renfroe, RCDD, ESS, BICSI TECH 
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BICSI Executive Director & Chief Executive Officer: John H. Daniels

https://www.bicsi.org/about-us/about-bicsi/board-of-directors
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International Credentials

BICSI’s professional registration programs are internationally recognized.
•	BICSI Installer 1; Installer 2, Copper; Installer 2, Optical Fiber; Technician

	– BICSI Installers and Technicians are proficient in the latest ICT industry standards and 
codes requirements and in various topics, including the pulling, terminating, testing, and 
troubleshooting of copper and optical fiber cable using BICSI global best practices as  
a guide.

•	RCDD® Credential

	– Registered Communications Distribution Designer (RCDD) credential holders 
demonstrate expertise in the design, implementation, integration of telecommunications 
and data communications systems, and infrastructure components.

•	DCDC Credential

	– Data Center Design Consultant (DCDC) credential holders demonstrate knowledge 
and ability over multiple facets within data center design, including the planning, 
implementing, and making of critical decisions regarding data centers.

•	OSP Credential

	– Outside Plant (OSP) design credential holders demonstrate proficiency in the ability 
to understand and apply a vast collection of OSP technology, including right-of-way, 
route design, media selection, cabling hardware, bonding and grounding (earthing), and 
electrical protection systems.

•	RTPM Credential

	– Registered Telecommunications Project Manager (RTPM) credential holders demonstrate 
proficiency in a vast collection of telecommunications project management principles, 
concepts, tools, and technology.

https://www.bicsi.org/education-certification/certification/cabling-installation/in1
https://www.bicsi.org/education-certification/certification/cabling-installation/bicsi-installer-2-copper-certification
https://www.bicsi.org/education-certification/certification/cabling-installation/bicsi-installer-2-optical-fiber-(instf)-certification
https://www.bicsi.org/education-certification/certification/cabling-installation/bicsi-technician-(tech)
https://www.bicsi.org/education-certification/certification/rcdd
https://www.bicsi.org/education-certification/certification/dcdc
https://www.bicsi.org/education-certification/certification/osp
https://www.bicsi.org/education-certification/certification/rtpm
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Become a BICSI Member!

BICSI membership is your key to a successful career in the ICT industry. Member benefits 
extend into the technical, legislative, and even the financial realms of this competitive 
industry. Membership offers ample opportunities for professional networking and career 
development and advancement. Join BICSI and combine your expertise with your colleagues 
in the network of ICT professionals.

Member Benefits

Gain the Competitive Edge!

Combine all the benefits of BICSI membership into one complete package and you will 
understand why BICSI members hold a competitive advantage. BICSI keeps you ahead 
of your competition through a continuous flow of new information in the fast-changing 
ICT field. By prominently displaying your BICSI membership, you make known your 
professional ability to industry contacts.

Fast Access to Information

BICSI’s website (www.bicsi.org) is a quick way to find a wide variety of detailed BICSI 
information. While on the website, find answers to industry questions and communicate with 
members and colleagues through BICSI’s online forums and social media sites. Search for 
BICSI members, installers, design specialists, RTPMs, and RCDDs.

Member Discounts

BICSI members receive substantial discounts on quality education—publications, standards, 
courses, credentials, and conferences. BICSI members also receive discounts with some of 
the BICSI partner organizations.

Educational Conferences

Each year, BICSI hosts virtual and live conferences in North America as well as regularly 
scheduled conferences held in other BICSI Districts and Regions worldwide. Conferences 
include presentations by leaders in the ICT industry and opportunities to network with your 
peers. BICSI also offers a variety of other local educational opportunities in the form of 
region meetings.

Technical Publications

Become a member and you will receive substantial discounts on BICSI’s highly acclaimed 
publications—long considered the definitive reference source of the industry. BICSI’s 
manuals serve as valuable reference and study tools for BICSI courses and exams. BICSI 
publications are based on global best practices that follow and, in many cases, exceed the 
requirements of recognized international codes, standards, and regulations.

In addition to the ITSIMM, our publications include the Outside Plant Design Reference 
Manual (OSPDRM), Telecommunications Project Management Manual (TPMM), 
Telecommunications Distribution Methods Manual (TDMM), and many other specialty 
publications.

http://www.bicsi.org
https://www.bicsi.org/education-certification/education-@-bicsi-learning-academy/technical-publications/outside-plant-design
https://www.bicsi.org/education-certification/education-@-bicsi-learning-academy/technical-publications/outside-plant-design
https://www.bicsi.org/education-certification/education-@-bicsi-learning-academy/technical-publications/telecommunications-project-management-manual
https://www.bicsi.org/education-certification/education-@-bicsi-learning-academy/technical-publications/telecommunications-distribution-methods-manual
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Member Benefits, continued

Our standards include ANSI/BICSI 001, Information and Communication Technology 
Systems Design and Implementation Best Practices for Educational Institutions and 
Facilities; ANSI/BICSI 002, Data Center Design and Implementation Best Practices;  
ANSI/BICSI 003, Building Information Modeling (BIM) Practices for Information 
Communication Technology Systems; ANSI/BICSI 004, Information Communication 
Technology Systems Design and Implementation Best Practices for Healthcare Institutions 
and Facilities;  
ANSI/BICSI 006, Distributed Antenna System (DAS) Design and Implementation Best 
Practices; ANSI/BICSI 007, Information Communication Technology Design and 
Implementation Practices for Intelligent Buildings and Premises; ANSI/BICSI 008, Wireless 
Local Area Network (WLAN) Systems Design and Implementation Best Practices;  
ANSI/BICSI 009, Data Center Operations and Maintenance Best Practices; BICSI G1,  
ICT Outside Plant Construction and Installation: General Practices; ANSI/BICSI N1, 
Installation Practices for Telecommunications and ICT Cabling and Related Cabling 
Infrastructure, ANSI/BICSI N2, Practices For The Installation of Telecommunications and 
ICT Cabling Intended to Support Remote Power Applications, and ANSI/BICSI N3, Planning 
and Installation Methods for the Bonding and Grounding of Telecommunication and ICT 
Systems and Infrastructure.

Join BICSI Today!

BICSI membership is open to individuals and corporations serving the ICT and building 
industries. Join BICSI, and combine your expertise with your colleagues in the network of 
ICT professionals. Complete BICSI information is available upon request. For a membership 
application or other information, contact:

Membership and Customer Care 
8610 Hidden River Parkway 
Tampa, FL 33637-1000 USA 
Tel.: 800.242.7405 (USA/Canada toll-free) 
Tel.: +1 813.979.1991 
Fax: +1 813.971.4311 
E-mail: bicsi@bicsi.org

For a complete list of member benefits, visit www.bicsi.org.

https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-001-2017
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-001-2017
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-001-2017
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-002-2019-data-center-design
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-003-2014
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-003-2014
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-004-2018
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-004-2018
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-004-2018
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-006-das
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-006-das
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-building
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-007-iot-intelligent-building
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-008-2018
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-008-2018
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-009-2019-data-center-operations-and-maintenance
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-g1-17
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-g1-17
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-n1-2019-installation-practices-for-telecommunications-and-ict-cabling-and-related-cabling-infrastructure
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-n1-2019-installation-practices-for-telecommunications-and-ict-cabling-and-related-cabling-infrastructure
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-n1-2019-installation-practices-for-telecommunications-and-ict-cabling-and-related-cabling-infrastructure
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-n2-17
https://www.bicsi.org/standards/available-standards-store/single-purchase/ansi-bicsi-n2-17
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-n3-20-bonding-and-grounding
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-n3-20-bonding-and-grounding
https://www.bicsi.org/standards/available-standards-store/single-purchase/bicsi-n3-20-bonding-and-grounding
mailto:bicsi@bicsi.org
http://www.bicsi.org


© 2022 BICSI®	 xvii	   ITSIMM, 8th edition

BICSI Policy for Numeric Representation of Units  
of Measurement

BICSI technical manuals primarily follow the modern metric system, known as 
the International System of Units (SI). The SI is intended as a basis for worldwide 
standardization of measurement units. With the exception of conduit measurements, units of 
measurement in this manual are expressed in general and approximate SI terms, followed by 
an equivalent imperial (U.S. customary) unit of measurement in parentheses (see exceptions 
listed below):
•	In general, approximate (soft) conversions are used in this manual and are denoted with 

the approximate symbol (≈) in front of the metric number. Approximate conversions are 
considered reasonable and practicable; they are not precise equivalents. In some instances, 
equivalents (hard conversions) may be used when it is a:

	– Manufacturer requirement for a product (e.g., conduit sizes).

	– Standard or code requirement.

	– Safety factor.
•	In general, approximate SI units of measurement are converted to an imperial unit of 

measurement and placed in parentheses. Exception: When the reference material from 
which the value is pulled is provided in imperial units only, the imperial unit is the 
benchmark.

•	For metric conversion guidelines, refer to IEEE/ASTM SI 10, American National Standard 
for Metric Practice.

•	Trade size is approximated for both metric and non-metric purposes. Example:  
≈100 millimeters (mm [4 trade size]).

•	In some instances (e.g., optical fiber media specifications), the physical dimensions and 
operating wavelengths are designated.




