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Introduction

* Thank you for joining us for this
presentation of TG20:13, the good
practice guidance for tube and
fitting scaffolding from the NASC

 This presentation summarises the
purpose of TG20:13 and how it
alms to raise awareness of good
practice in scaffolding across the
construction industry

 The iImminent update to TG20:13
will be demonstrated, plus news
about the future plans for the
guidance




About CADS

A global construction services company for 40
years

500+ employees including structural engineers,
detailers and software developers.

Develop and support software for BIM,
structural analysis and design, detailing and
scaffolding

SMART Scaffolder, CADS RC, SCIA Engineer,
Revit, AutoCAD

Customer base of 5000+ consulting engineers,
contractors and scaffolders across 70 countries

Terry Roberts

BSc (Hons) MSc (Oxon) CITP MBCS

Microsoft

GOLD CERTIFIED

Partner

Autodesk

Authorised Developer



Technical Guidcnce TG20:13

NASC .,

NATIONAL ACCESS & SCAFFOLDING
CONFEDERATION
[
/
/

What i1s TG20:137?

« TG20:13 Is a guide to good practice

for tube and fitting scaffolding L
perdaiionda ulgae

: : : - ’?“ Gtud
* It Is supplied in 3 books for i P

contractors, designers and
operatives plus an electronic guide

* TG20:13 is underpinned by
structural research and is designed
to conform to the European
standard for scaffolding: BS EN
12811




A brief history

* The European standard for scaffolding
BS 12811-1:2003 replaced the withdrawn
British Standard BS 5973:1993

* Unlike BS 5973, BS EN 12811 is a
performance document for the design of
scaffolding by calculation and not a
practical guide

 NASC developed TG20:05 and then
TG20:08 In the style of BS 5973 to ease
the transition to the European standard

« NASC and CADS redeveloped TG20:13
as new guidance for the wider industry to
eliminate the need for bespoke
scaffolding design for typical projects




Requirements for scaffolding design

“Strength and stability calculations for scaffolding shall be
carried out unless [...] it Is assembled in conformity with a
generally recognised standard configuration.”

Work at Height Regulations 2005, Schedule 3 Part 2
(Additional Requirements for Scaffolding), Regulation 7

» TG20:13 introduces standard configurations of scaffolding recognised by the
HSE and designed by strength and stabllity calculations to BS EN 12811

* These are TG20 compliant scaffolds



SECTION

TG20:13 Operational Guide + !Vpes ol 1G20 scaliolding

This gulde pravidas good practics guldance and TG 20 compllance sheets for saveral typaes of scaffolding structure that are
dascrbad In the subsequent chapters of this book.

» Guidance for TG20 compliant
scaffolds is provided in the
Operational Guide: a full colour
226 page book

* Its guidance Is supported by
structural research and calculations

Tied independent scaffolding
Indepandant fagade accass scaffolding that Is fled to a pammanant structure, eractad with two paralel rows of standards

- Guidance is provided for a wide R
range of common scaffolding S |
structures, including many that
have traditionally required bespoke
design

Interior access birdcage scaffolding Chimney-stack scaffolding

A scaffolding structurs srected with a grid of standards, A scaffolding platform that extends from a tled tower or
ledpears and transomg, decked to provide an access platfiorm. Independent scaffold to provide access to a chimney stack.
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TG20:13 Operational Guide

« Guidance is provided for
Independent scaffolding,
birdcages, loading bays, ladder-
access and free-standing
towers, and chimney scaffolds

 Typical features such as bridges,
protection fans, inside board
brackets, cantilevered platforms
and pavement lifts are included

 Variations including floor-level
lifts and double standards
provide flexibility

« Guidance Is provided for the first
time for structural transom units




TG20 Compliance Sheets

= Standard unclad independent

1

An uncled tuba and fiting led Independent scaffold with 2.0 m max mum I helghts.
Design helght
%" Maxdrmum helght: 16 m to the top I,

Menoirmum looding
¥ Ona It lnaded, plus ane It 50% loaded, parfacada with:

 TG20 compliance sheets provide a
clear summary of the requirements
for TG20:13 scaffolding

Load class  Cuy Maximum laading
3 Qaneral purpose 20k
4 Heawy duby B0k

¥ Inslds boands loaded ta 0.75 kh'm® at the working It

+ Foundatlon deslgn leg load ffor the clent): 16,0k
{18.65kM I a cantlisver fan k2 cluded).

Ties

¥ 1 % 3.5 K ight duty) tls per 16m*;

¥ Max 4.0m betwesn th Ines led at slternate IHs);

+ Max 4.0m horzortal distance betwesn vertical tis Ines.

* TG20:13 scaffolding has been
designed by structural calculation
and does not need further design o e i e+ st o oy et 60t

avirems a3 deflmed In TG 20:13 chapter 03 bridge, pavemeant Ift, cantllever fan, loading bay and
ledder towrarwhh a T3 20 compllance shest for each.
Criteria

To ba erected &3 a TR 20 compllant tied Independent scaffold s= descrbed In T3 20013 chaptar 06:

¥ & -5 maln boards and up to 2 Inslds boards wids; v Fagade braced In every elevatlon, one set per sh: bays;

» ‘Basic’ TG20 compliance sheets are ¢ e g ¢ Lyt st sttt e

¥ Maimum bay length: 2.0m foad class ), 1 Amicless4); ¥ Double guard ralls and tos boards at baardsd IFfs (irple
guard rall parmritted at the top I If required);

provided in the Operational Guide e e 0 e woasai e

¥ May not ba clad with debris-nstting or shesting; ¥ Intermal edge protectlon provided whers required;
v Boarded at any number of Hs; ¥ Tled Ih accordancs wih TA 20:13 chapter 07.
¥ Tled to animparmeabis fagads (no significant opanings);

« The full set is provided in the TG20 G e
eGuide o e

MAST membershlp no Fl: She referance:

Mame: Slanaturs:

Poslthen: Ciate:

o8 MITGE20 compianca shasts for safolds of grester haeipht and of ciher confguralions ana svaiatve Fom the TG0 eGuwde
B Lina of s N4 SC dorument does nod (ifer NAST membersiin. G0 10 Wisaw Maec.ong. LK 10 corfim membarsiin,




TG20:13 User Guide

Bridge beam fixing

The beams must be fixed to the supporting and supported standards
(‘puncheons’) at the top and bottom chords with right-angle couplers.

The beams are braced with tubes and right-angle or swivel couplers to form a
box girder:

* A new pocket User Guide has been —
written for site operatives 1

* It clearly summarises the principal v\ e

. . at a supported standar Tl.
rules for TG20 compliant scaffolding ———
bottom chords at a supporting standard ('; SUItab G20 c
= Ing reqy OMpliance
v ulrements in, Cluding Must g
Lacing tubes between top chords at 1.2m centre Basic lh rsq Uired tig Zy be CONsulteq ¢
chords at 2.4 m centres; (ty, uty, fr, o determ,
plcg; OMpliang ip, €que ne the
v scaffo kl'y Pattern D rp Nden, Nt sca affols ency an d spacy, ing.
Plan braced In the top third of the beams at 1.2/ least 50 9’;" Y re qu] ”nes ', be bura S shoulq pg 8 tled ar
: 0 compy a fernare lifts
v’ Section bracing at 2.4 m centres for beams sup Wpical ara S sh Id be fixed to e (ryplcally With nce tfor 5 taller
and If required by the beam manufacturer for a "9OMeNts of tieg g 9er-braceq sfﬂnda,:sm ‘@ or gy o

« Each page is illustrated in full colour e e e

or more lifts above with two inside boards.

and explained With brief text NATIONAL ACCESS AND SCAFFOLDING CO'

(@) Thas g Ieher braggy
Tames,




Structural research

 The TG20 compliance sheets are supported
by new structural research

» Bespoke research software was developed
to prove that ‘BS 5973 style’ scaffolding is
Eurocode compliant, which required an
extremely accurate computer model

v' Single-bay facade bracing can be used without
plan bracing

v' Structural transoms are not required for unclad
and ‘basic’ debris-netted scaffolding

v' Guidance is provided for tying to the inner face
of the scaffold

v' Triangulating ties with inside boards only in
exceptional circumstances
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Wind map research

* The site wind exposure has a
significant effect on the scaffold
design

« Extensive research has been
completed to study the wind
exposure in the UK

* This enables a simple treatment of
wind exposure to be provided in
the guidance that is supported by
calculation

e |t also allows an automated wind
map to be provided in the TG20
eGuide for a refined wind
assessment

Swing = max {dir | 0..30..270 ® Syina air}

10 0.2 C,(z). Cor
Swind,dir = Vb,map X Twind,dir X|11+0001-4 (I’I’lﬂX(Z, 10)) X Cseason X Cayr X Cg(Z). Cg,Tmax




Transom unit research

 The NASC has invested in the testing and
structural modelling of prefabricated structural
transom units

* In many cases scaffolding with these
transoms can be erected without ledger
bracing

* The NASC has developed a minimum
structural performance standard and test
specification because an applicable British or
European standard is not available

« Manufacturers and suppliers are certifying
their transoms as TG20 compliant

 TG20 compliance sheets are available for
scaffolds with TG20 compliant transom units




High tensile tubes

* TG20:13 Supplement 1 provides a
definition for TG20 compliant 3.2mm
wall thickness high-tensile steel tubes
to BS EN 10210-1

* Tubes manufactured by a hot-rolling
process or a cold-formed process
are supported

» Specific TG20 compliance sheets are
available that allow for the lower axial
load capacity of cold-formed high-
tensile 3.2mm tubes

* Mixed stocks of type 4 and high-
tensile steel tubes are permitted using
these compliance sheets

TG20:13 | Supplement 1

TG20:13 Supplement 1

This document Is a supplemeant to TG20:13, the comprehenshe Information in this supplement
guide to good practica for tuba and fitting scaffolding published

by the NASC. TE20 aGuide 1.1

The supplement ks Intended to be used with varslon 1.1 of the 11
TE20:13 eGulde, the interactive guide to TG20, which ks avallable

for download from the MAST wabsis. High-tenslle stesl tubas

In addition to describing the Improvements made to the eGulde 12
software, this supplement extends TG20:13 by parmiting the

use of 3.2mm wall thicknass high tenalle cold-formed stedl tubes

to BS EN 10212-1 In accordance with an appropriate TG 20

compllance sheet.

Publication date: Septemnber 2014.

HOINEETEINCGD DNITD IIV0S ONV 853207 TYHOLLYH




T1G20:13 Design Guide

* The technical guidance from
TG20:08 Volumes 1 and 2 has
been combined into the TG20:13
Design Guide

* It provides straightforward design
advice In the style of BS 5973

* New tables and calculations have
been provided for TG20:13
compliant scaffolds

* The TG20:13 basis for design is
explained

SECTION 5 | Scafeld devim ditea

3.7.3.5 Effective lengths of doubls standards

The effectve lengths of double standards in tied independent scaffolds are inferior fgreater than for normal single
standards. This is because the restraint provided by the connected members is shared benween two standands. Table
514 g provides example dara for scaffolds with 2.0m Ifts, 2.0m bay lengths with & main and 2 inside boards and tes
ar ahernate lifts, comparing effective lengrhs for single and double standards and the effect of measwnes o improve
peformance.

Table 5.14 g — Effective lengths, L., of single and double standards in tied independent scaffolds
with 2.0 m lifts, 2.0m bays with ties at alternate lifts

Desaription Innier standard Outer standard
Single standards 320m 220m
Double standards with guard rails connectad only 1o the principsl standard  3.40m 260m
Double standards with guard rails connectad 1o both standards 340m 260m
Wih fioon lift connecred 1o both standards 3.30m 2.20m

3.7.3.8 Effective lengths of other

' t= in tied independant soaffold
The effectve lengths of the bracing members in figure 5.2 may be assumed egual 1o the length berwean node poins,
Reference may be made 1o Append G276 for suppomning evidence.

The effectve length of ledgers may be assumed equal 1o 1.15 = the bay length as noted in Appendix 5.27. if plan
bracing is presem in the zame bay, the effective length of a ledger may be assumed equal 1o the bay lengrth.

The effective length of tie wbes is only likeby 1o be relevant in the case of clad scaffolds wnder windward pressure
causing compression force. In this siiuation the scaffold will probably be srengrhened by adding imermedizte bumead
structural transoms, fixed with right angle or band and plare couplers, thereby reducing the compression forees in the
tie wihes or by plan bracing reducing the effective length. Refer i 5.13 for further guidance.

5.8 Structural design criteria for scaffold tube members

In order wa justify the safery of a scaffold design it is necessary 1o demonsirate thar the overall strucural frame and
all s structural members and connections have adequare strength 1o suppon the feasible combinartions of loads [the
uhimare limin s1ate) and that the mavememns of the sruciure under working loads are not excessive {the serviceshily
limit stz1e). Mowadays an exhaustive check on both of these critena can be done using compurer sofiware 1o analyse
and design check all the members and joint=s of a sTucral model representing the real scaffold. However there

are many circumsiances where it may be necessary or preferable 1o carry out *hand calculations’ - not least o
understand how the struciure works or 1o verify a compuer result. Forunately, in practice an experienced scaffold
designer will usually be able to identify the critical load combinations and members and restrict anention 1o these.

5.8.1 De=sign check for member strength

In nearly all cases the criical design check for a scaffold wibe member resolves 1o an assessmem of the interaction of
bending momemt and axizl force. Shesr effects are slmost shways insignificant.

BS EMN 12811-1 clause 10.1.2.1 reguires tha: the design of steel members shall be in accordance with ENY 1993-1-1
which has since been superseded by BS EN 1883-1-1:2005. The verification of ulimane swrength is coverad in section
& of this code and at first sight the provisions are lengthy and complex. However there sre impomant characteristics of
scaffold wbe that permit a much simplified approach namely:

*  Clzss 1 sections require no allowsance for local buckling;
*  Bi-symmerical sections allow easy resclution of momenrs;
*  Bi-symmetical sections preciude lmeralrorsional buckiing due 1o moments.

The resuh is simplified interaction formulae which can be used for verification at either the ulimare limit state (ULS] or
avworking load provided that the comect values are assigned 1o the variables:

For compression: For sension:

E F M

£

M
= [ A = M,




TG20 eGuide 4 Select the scatfold type

« The TG20:13 eGuide calculates Mo
and prints compliance sheets for ' e e 5 | i
TG20 compliant scaffolding . 1 ‘-ﬁig
=3 %%!
| — e
» |t allows TG20 to incorporate a | — - L
wide range of scaffolding
configurations without becoming
complicated

2

Ladder-access tower Chimney-stack scatfolding

* The eGuide accurately calculates
safe heights, tie duties and leg
loads for TG20 scaffolding

Free-standing independent




Next steps

A consultation exercise was held In
May — June 2016 to gather
feedback from purchasers and
users of TG20:13

* Responses were received from 65
companies, with responses from
Contractors, Engineers and Safety
Professionals

* A total of 144 separate requests
were received and reviewed




TG20 2017 update

* The most requested feedback: adding
to the TG20 compliance sheets:

« Automatic site location
* Permitted standing seasons
« Checker name and signature

Company logo

A software update to the TG20:13
eGuide will be released this month

* Free to all purchasers of the eGuide.

CALDS

NASC

With support from g

Independent scaffolding

A tied independent scaffold with 2.0 m maximum lift heights, unclad, assembled from tubes and fittings.

Location
Suitable for sites with a wind factor of 20.0 (low wind
exposure), during any season.

Criteria

Design height
v" Maximum height: 16.0 m to the top lift.

Maximum loading
v" One lift loaded, plus one lift 50% loaded, per fagade to a
maximum of: 2.0 kN/m?;

v" Inside boards loaded to a maximum of 0.75 kN/m? at the
working lift;

v" Foundation design leg load (for the client): 15.4 kN.

Ties

v 1 x1.39 kN (very light duty) tie per 16.0 m?;

v" Max. 4.0 m between tie lines (tied at alternate lifts);

v Max. 4.0 m horizontal distance between vertical tie lines.

Add-on features
v" A gin wheel may be used to it a maximum of 50 kg.

Design advice may be required if any add-on features not
stated on this compliance sheet are attached to the scaffold.

To be erected as a TG20 compliant tied independent scaffold as described in TG20:13 chapter 06:

v’ 3 -5 main boards and up to 2 inside boards wide;

v Maximum lift height: 2.0 m;

v" Maximum bay length: 2.0 m;

v" Maximum transom spacing: 1.2 m;

v" The scaffold will not be clad with debris-netting or sheeting;
v Boarded at any number of lifts;

v~ Tied to an impermeable fagade (no significant openings);

Sign-off

Contract no: R
Company: CADS

NASC membershipno () NASC123
Name: Terry Robertsi -
Signature: )

Checker name (2): _é@f@% ______________
Notes:

v" Fagade braced in every elevation, one set per six bays;
Ledger braced at alternate standards and at end frames;

Double guard rails and toe boards at boarded lifts (triple
permitted at top);

v

v

v" Single guard rails at unboarded lifts;

v" Internal edge protection provided where required;
ve

Tied in accordance with TG20:13 chapter 07. Tie tubes may
be connected only to the inner face of the scaffold.

Client: Client ABC

Scaffold reference:

Site reference: Bridewell Pl, London EC4V 6AP, UK

Position: Contracts Manager
Date: 09/05/2017
Checker signature: 7 3[

(7) Use of this NASC document does not infer NASC membership. Go to www.nasc.org.uk to confirm membership. lllustrations are indicative.

(2) The checker is responsible for reviewing the input information.



Looking to the future

* The TG20 Working Group is
reviewing the feedback to plan
the future of TG20

» Still in discussion! But:
* Major software update likely

» Additional TG20 compliant
scaffolds

« Updates to the books to
iInclude current guidance and
good practices




Industry support at the TG20 launch

Falls from height remain the dominant cause of fatal and serious injuries in the construction industry.
Properly designed and constructed scaffolding has a key role to play in reducing that toll of injuries.

The Work at Height Regulations 2005 (WAHR) require that strength and stability calculations are
carried out for all scaffold structures unless they conform to a recognised standard. The responsibility
for ensuring that this duty is met falls to both the scaffolding contractor and his client.

HSE is pleased to acknowledge that the NASC has written TG 20:13 to provide a standard for
traditional tube and fitting scaffolds to help industry manage safety risks effectively in the scaffolding
and wider construction sector.

HSE recognises that this guidance contains some advice that may go further than
the minimum needed to comply with health and safety law.

Heather Bryant, HM Chief Inspector of Construction,
Hedlth and Safety Executive




Industry support at the TG20 launch

‘ We applaud and support the work of the NASC which will no doubt result in safer scaffolding

structures being installed and thus reduce the frequency of scaffolding failures, which at present
occur far too frequently across the industry.

The UKCG recommend the adoption and standardised use of TG 20:13 to the wider industries that
utilise scaffolding structures both within and outside the construction sector.

Stephen Ratcliffe,
Director, UK Contractors Group

TG20 compliance sheets are now endorsed by Build UK
and every compliance sheet includes their logo

Trade
Association
Member




Thank you

Questions?




