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About EEMUA

The Engineering  Equipment and  Materia ls  Users 

Association  is  usual ly known by its  in itials, EEMUA.  

EEMUA is  an  Association  establ ished  by the owners 

and  operators of industrial  assets.   Any organisation  

that is  a  substantia l  user or substantial  purchaser 

of engineering  products may apply to become a  

member of EEMUA.  Membership is  subject to the 

approval  of Counci l .

EEMUA aims

EEMUA aims to improve the safety, environmental  

and  operating  performance of industrial  

faci l ities in  the most cost-efective way, pursuing  

and  promoting  leadership in  industrial  asset 

management by sharing  engineering  experiences 

and  expertise, and  by the active, enl ightened  

promotion  of the distinct interests of users of 

engineering  products. These a ims are achieved  by 

various means, including:

• Providing  the organisation  within  which  

networking, information  sharing  and  

col laboration  among  users on  non-

competitive technical  matters can  take place.

•  Infuencing  the way written  regulations are 

interpreted  and  appl ied  in  practice.

•  Promoting  and  presenting  members’ views, 

and  encouraging  the appl ication  of good  

sound  engineering  practices. 

•  Developing  user guides, specifcations, 

training  and  competency schemes. 

•  Faci l itating  members’ participation  in  

national  and  international  standards making. 

•  Infuencing  relevant national  and  European  

legislation  and  regulation.

The income and  resources of EEMUA are appl ied  

solely towards the promotion  of the aims of the 

Association.  No proft is  transferred  by way of 

d ividend, bonus or otherwise to members.  The 

work of the Association  is  mainly carried  out by 

members’ representatives on  EEMUA Technical  

Committees, Working  Groups, and  Forums, 

supported  by EEMUA staf.

Incorporation, membership and 
other information

For the purposes of conducting  its  business, 

EEMUA is  incorporated  in  England  and  Wales as a  

company, l imited  by guarantee, not having  share 

capital .   Al l  usual  aspects of company management 

and  business administration  are dealt with  through  

the EEMUA Chief Executive, including  pol icy 

implementation  and  leadership of the Executive 

team (the staf) .

A l ist of EEMUA publ ications for sa le is  g iven  at the 

end  of this Publ ication.  The fu l l  l ist is  a l so on  the 

Association’s website, including  detai l s  of on-l ine 

shopping  faci l ities.

To enquire about corporate Membership, write to 

ask@eemua.org  or cal l  +44 (0)20 7488 0801 .
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Legal  aspects

All  rights, title and interest in  this Publ ication  belong  

to EEMUA.  Al l  rights are reserved.  No part of this 

Publ ication  may be reproduced, stored  in  a  retrieval  

system, or transmitted  in  any form or by any means: 

electronic, mechanical , photocopying, recording  or 

other, without the express prior written  agreement 

of the EEMUA Chief Executive.  Infringement of 

copyright is i l legal  and  also reduces the Association’s 

income thereby jeopardising  its abil ity to fund the 

production  of future publ ications.

I t has been  assumed  in  the preparation  of this 

Publ ication  that: the user ensures selection  of 

those parts of i ts  contents appropriate to the 

intended  appl ication; and  that such  selection  and  

appl ication  is  correctly carried  out by appropriately 

qual ifed  and  competent persons for whose 

guidance this Publ ication  has been  prepared.  

EEMUA and  the individual  members of the Work 

Group that prepared  this EEMUA Publ ication  do 

not, and  indeed  cannot, make any representation  

or g ive any warranty or guarantee in  connection  

with  material  contained  herein. EEMUA and  

the individual  members of the Work Group 

that prepared  th is EEMUA Publ ication  expressly 

d isclaim any l iabi l ity or responsibi l ity for damage 

or loss resulting  from the use or rel iance on  this 

Publ ication.  Any recommendations contained  

herein  are based  on  the most authoritative 

information  avai lable at the time of writing  and  

on  current good  engineering  practice, but it is  

essential  for the user to take account of pertinent 

subsequent developments and/or legislation.

Any person  who encounters an  inaccuracy or 

ambiguity when  making  use of th is Publ ication  is  

asked  to notify EEMUA without delay so that the 

matter may be investigated  and  appropriate action  

taken.

Consultation and feedback 

EEMUA encourages constructive comments on  this 

Publ ication  from both  Members of the Association  

and  others.

Comments should  be sent on  the standard  

feedback form, a  copy of which  is  provided  

towards the end  of this Publ ication.  An  electronic 

version  of the feedback form is  avai lable from 

EEMUA - e-mail  your request for a  copy to 

ask@eemua.org, telephone your request to 

+44 (0)20 7488 0801 , or download  the form from 

the EEMUA website at www.eemua.org.  Submit 

comments by e-mai l  (preferred)  or post.

Comments are considered  by the relevant EEMUA 

Technical  Committees and  may be incorporated  in  

future editions of th is Publ ication.  New editions are 

publ icised  on  the EEMUA website.

About th is  Publ ication
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1 .1  Introduction

The demol ition  of vertical  cyl indrical  storage 

tanks and  column-supported  spheres requires 

special ised  knowledge and  experience. An  

ordinary demol ition  contractor would  require 

some degree of technical  guidance to handle this 

work. Each  tank should  be considered  individual ly 

and  specifc consideration  g iven  to age, design, 

condition, service h istory and  location. This wi l l  

a l low a  fu l l  assessment to be made of the tank and  

its  condition  so that a  comprehensive contract 

specifcation  can  be drawn up. The need  to 

demol ish  a  storage tank is  not a lways determined  

by its  condition; it is  therefore essentia l ,  for the 

owner/user, from hereon  referred  to as “the 

owner*” and  the contractor to carry out a  detai led  

inspection  prior to the start of demol ition. The type 

and  strength  of the structure and  site conditions 

may infuence the preferred  demol ition  method. 

Various a l ternatives are possible and  each  wi l l  

have its  advantages depending  on  the l imitations 

imposed  by the location, etc. This document 

describes the various phases of the work and  

h ighl ights some of the pitfal ls  that may be 

encountered.

1 .2 Scope

1 .2.1  General

In  the last th irty years many vertical  steel  storage 

tanks have been  demol ished  worldwide. In  some 

cases the owners of such  tanks entered  into 

contracts with  demol ition  contractors without 

sufcient knowledge of the problems involved. 

As a  consequence a  number of serious and  

sometimes fatal  accidents have occurred. The 

causes amongst others have included  inadequate 

contract specifcation, insufcient inspection  

and  supervision, shortcomings in  the site safety 

arrangements and  unsafe demol ition  procedures.

This  document provides guidel ines for the 

fol lowing  types of structures:

• Vertical  cyl indrical ,  non-refrigerated, storage 

tanks bui l t in  accordance with  BS 2654(1 ) ,  

API  650(2)  or an  equivalent code

• Vertical  cyl indrical ,  refrigerated  storage tanks 

bui l t in  accordance with  BS 7777(1 3) ,  

API  620(3)  or an  equivalent code

• Column supported  LPG or Ammonia  spheres 

bui l t in  accordance with  BS 5500(4) ,  ASME 

Section  VI I I (5) ,  Division  1  or 2  or other national  

pressure vessel  code 

These guidel ines are written  particularly for the 

owners of storage tanks and  spheres and  outl ine 

the steps necessary to achieve a  satisfactory and  

safe demol ition. Al though  some information  is  

included  on  demol ition  procedures, th is  document 

does not provide a  comprehensive l ist of a l l  

methods that may be proposed  by demol ition  

contractors.  This guidance is  intended  to assist 

the owner in  evaluating  the acceptabil ity of the 

methods proposed.

This  document assumes that the tank material  wil l  

not be re used  to construct a  new tank.

*Throughout this  text the term ‘owner’ is  used  for 

the party having  the u ltimate responsibi l ity for the 

safe demol ition  of the tank. To avoid  subsequent 

difculties it is  essential  that should  a  party other 

than  the owner be assigned  this responsibi l ity, 

th is is  clarifed  and  understood  prior to detai led  

contract d iscussions and  the commencement of 

any site work.

1 .2.2 Refrigerated Storage Tanks

While at present there is  no immediate industry 

need  for recommendations on  the demol ition  

of refrigerated  storage tanks, a  section  has been  

included  covering  this type of tank (Section  1 0) .

1 .   I ntroduction  and  Scope
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The responsibi l ities and  obl igations of Owner and  

Contractor should be clearly set out in  the contract to 

ensure a  clear understanding  of the responsibi l ities 

and  obl igations by a l l  parties involved.

The contract must be consistent with  legal  

requirements.  For example, in  the UK, the 

Construction  (Design  and  Management)  

Regulations 201 5 (9)  wi l l  apply.  These regulations 

require the Owner to appoint a  Principal  Designer 

and  to appoint the Principal  Contractor.  The CDM 

Regulations specify the responsibi l ities of the 

Owner, the Principal  Designer and  the Principal  

Contractor.  For example, the Principal  Designer 

is  to ensure that a  “Pre-Tender Stage Health  and  

Safety Plan” is  prepared.  The Principal  Contractor 

is  then  required  to develop the health  and  safety 

plan  before works starts on  site and  to keep it up to 

date throughout the construction  phase.

Other regulations, which  may be appl icable, 

are The Management of Health  and  Safety at 

Work Regulations 1 999 and  the Environmental  

Protection  Act 1 990. 

The Contractor must take steps to ensure 

prevention  of contamination  of the ground, 

groundwater and  sewers etc. both  during  

preparatory works and  the demol ition  works. 

2.1  Owner’s Responsibilities

The owner shal l  ensure that a l l  required  external  

permits are in  place before the Contractor begins 

work. In  may be necessary to operate within  

Planning  and  Bui lding  Regulations and  if the tank is  

adjacent to residential  property, further conditions 

or Publ ic Notices may be required. 

The owner shal l  a l so ensure any environmental  

permits that may be required  are in  place, 

particularly if contamination  is  present in  the tank 

and/or foundations.

The owner has the responsibi l ity to appoint the 

demol ition  contractor and  he must satisfy h imself 

that the contractor is  capable of providing  the 

supervision, labour and  equipment consistent with  

the needs of the task. He must a l so be satisfed  

that the contractor wil l  conduct h is  operations 

in  accordance with  good  demol ition  practice. 

Documents such  as BS 61 87:201 1 (7)  and  the H&SE 

Guidance on  GS29/4(8)  provide basic guidance in  

this  regard.

In  addition  the owner should  take particular note 

of the fol lowing:

The agreed  demol ition  procedure should  take 

account of a l l  the requirements set out in  this 

document as wel l  as recognising  the special  

requirements of the individual  tank, i ts  location  and  

local  conditions and  constraints.  This must include 

establ ishing  the boundaries of the site within  

which  the demol ition  contractor wi l l  work.

Al l  relevant site detai ls  as wel l  as design  and  

operating  data  for the tank to be demol ished  

should  be made avai lable prior to the development 

of the demol ition  procedure.

Appropriate supervision  should  be provided  

throughout the demol ition  period. A project 

engineer should  have overal l  responsibi l ity for a l l  

technical  aspects and  a  safety inspector should  

provide the detai led  day-to-day safety checks. 

These should  include checking  the contractors’ 

compl iance with  the agreed  procedures, gas 

tests in  and  around  the tank, scrutiny of hot work 

procedures and  general  safety measures.

Arrangements should  be made in  advance for the 

safe d isposal  of a l l  materials.  Legislation  concerning  

the removal  of poisonous or contaminated  

materials  from the site must be careful ly fol lowed. 

The importance of the correct removal  and  

d isposal  of lead  contaminated  materia ls  is  

2.   Responsibi l i ties  of Owner and  
Contractor
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highl ighted  here, as these should  never be sold  

for re-use but should  be sent to a  steel  works for 

re-melting.

A record  of the demol ition  proceedings should  

be kept for future reference and  to faci l itate 

investigations in  the event of an  accident.

A permit to work procedure wi l l  usual ly be required  

for demol ition  of storage tanks, particularly to 

ensure the essentia l  checking  of the tank and  its  

connected  services prior to the commencement of 

the work or parts of the work.

2.2 Contractor’s Responsibilities

The Contractor wi l l  normal ly be required  to 

establ ish  and  observe safe working  practices and  to 

comply with  the relevant site instructions.

He should  prepare a  demol ition  procedure 

defning  the approach  to be used  taking  fu l l  

account of a l l  aspects of the site, its  access, 

conditions and  any l imitations or constraints 

imposed  by local  regulations.

The safety of equipment used  should  be regularly 

checked  and  al l  necessary maintenance should  be 

carried  out before the equipment is  used.

The approved  safety equipment (e.g . safety 

clothing, harnesses, l ife l ines, breathing  equipment, 

helmets, etc.)  should  normal ly be provided  by the 

contractor and  kept in  a  secure and  dry place when  

not in  use. Work should  not be undertaken  unti l  a l l  

certifcates and  permits have been  read, authorised  

and  accepted. The contractor’s method  statement 

should  include al l  necessary details (see Section  6.3).
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3.1  Storage Tanks 
(Non-Refrigerated)

3.1 .1  Types of Storage Tank

Vertical  cyl indrical  steel  storage tanks can  be 

d ivided  into two main  groups: fxed  roof tanks and  

foating  roof tanks.

The main  structural  hazard  associated  with  

tank demol ition  concerns the roof and  the roof 

supporting  structure.  I t is  therefore important to 

recognise the diferent designs that may be found  

in  practice.

3.1 .2 Fixed Roof Tanks

Fixed  roofs may be fat,  conical  or dome shaped  

(spherical ) .  General ly, tanks less than  1 2m diameter 

have either:

•  A self-supporting  membrane type roof 

without framing

• A supported  roof with  a  simple rafter type 

framing

Tanks over 1 2m diameter have either:

•  A supported  roof with  a  trussed  type framing  

supported  of the shel l

•  A supported  roof with  a  column supported  

framing

Note: Fixed  roof tanks used  for the storage of 

motor spirit or other volati le products are often  

equipped  with  an  internal  foating  cover.

3.1 .3  Floating Roof Tanks

The fol lowing  types of foating  roof are commonly 

used:

• Pontoon  type foating  roof

• Double deck foating  roof

• Pontoon  type roof with  radial  stifeners

• Buoy type foating  roof

3.2 Refrigerated Liquefied Gas 
Storage Tanks

First generation  tanks, bui l t prior to 1 975  are 

frequently classifed  as “single containment tanks”.  

The tanks may have a  single or double wal l .  The 

tanks were usual ly designed  to BS 4741 (1 1 ) ,  BS 

5387(1 2)  or API  620, Appendices Q and  R.

Single wal l  tanks, with  external  insulation, were 

normal ly used  for the storage of butane, ammonia, 

propane and  propylene.  See Figure 1 1  and  1 2.   

Double wal l  tanks were normal ly used  for the 

storage of ethane, ethylene and  LNG. See Figure 

1 3  and  1 4. The outer wal l  of a  double wal l  tank is  

not designed  to contain  the refrigerated  l iquid, 

but provides the vapour barrier for the insulation  

around  the inner tank. The outer wal l  is  rather thin.

Double wal l  tanks without suspended  deck were 

provided with  an  inner and  outer roof so that the 

inner tank contained  the refrigerated  l iquid  and  

the product vapour. The space between  inner and  

outer tank was f l led  with  an  inert gas (n itrogen)  

under a  smal l  positive pressure.  Later double 

wal l  tanks were provided  with  a  suspended  deck, 

supporting  the roof insulation, and  an  open-top 

inner tank.  In  double wal l  tanks with  a  suspended  

deck, the product vapour is  contained  within  the 

outer tank.

3.   Types of Vessels

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          

Full document details: EEMUA 154-2017

http://www.avadocuments.com/doc/eemua-154-2017
http://www.avadocuments.com/doc/eemua-154-2017


5

Demol ition  of Vertical  Cyl indrica l  Steel  Storage Tanks and  LPG SpheresPubl ication  1 54

EEMUA Copyrigh t © 201 7  The  Eng ineering  Equ ipment and  Materia l s  U sers  Association

Second  generation  refrigerated  tanks were bui l t 

after 1 975. These tanks are classifed  as either 

double or fu l l  containment tanks. Double and  

fu l l  containment tanks often  include a  concrete 

wal l  with  steel  l iner and  concrete or steel  roof, 

surrounding  an  open-top inner tank. Such  tanks are 

designed  to BS 7777.

Refrigerated  storage tanks may be constructed  

on  an  elevated  concrete structure to a l low free 

venti lation  under the tank foundation.  They can  

also be placed  directly on  a  foundation  at ground  

level , in  which  case bottom-heating  elements are 

used  to prevent frost heave in  the soi l  under the 

tank.

3.3  Column Supported Spheres

Column supported  spheres are used  for the 

storage of l iquefed  gases under pressure.  The shel l  

and  the columns are designed  to carry the dead  

weight, the weight of the product or test water and  

any additional  forces resulting  from wind  or seismic 

loads.  Column supported  spheres are stable 

structures as long  as a l l  columns and  the column 

bracing  are functioning  properly.   As soon  as one 

column fai l s  the entire structure is  l ikely to col lapse 

and  topple. See Section  1 1 .
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4.1  Demolition Alternatives

There are two demol ition  al ternatives, on  site 

(Figure 2)  and  of si te demol ition  of which  the 

former is  more common. 

On  site demol ition  can  be further divided  into:

a)  Demol ition  on  a  decommissioned  site

b)  Demol ition  on  an  operating  site with  

reasonable access and  working  area

c)  Demol ition  on  an  operating  site with  

restricted  access

While this document deals mainly with  on-site 

demol ition, many of the principles apply a lso to 

of-site demol ition. The latter assumes that the tank 

can  be removed  in  one piece and  the feasibi l ity of 

this need  to be checked.

Demol ition  work can  be carried  out either cold  or 

hot.

Cold  cutting  employs some form of spark free 

cutting  device such  as  water cutting, using  a  

mil l ing  cutter, a  hydraul ic saw or hydraul ic scissors 

(Figure 1 ) .

Hot cutting  uses various forms of thermal  cutting. 

The choice of method  depends on  the tank design  

and  location  (Section  5 .1 ) ,  on  environmental  factors 

(Section  5 .3) ,  on  the experience of the contractor 

(Section  6) ,  and  on  the equipment avai lable.

4.2 Factors Affecting the Choice 
of Demolition Method

4.2.1  General

The risks to personnel  working  on  the demol ition  

of storage tanks should  not be under estimated. 

Several  accidents, some of them fatal ,  have 

occurred  in  the past.  Safety awareness is  an  

essentia l  constituent of a  satisfactory demol ition  

and  demol ition  options are infuenced  

considerably by local  conditions.

These guidel ines are not intended  to g ive a  

complete description  of a l l  possible demol ition  

methods but describe the essentia l  requirements 

of a  satisfactory procedure.

4.2.2 Tank Design

Storage tanks are designed  to an  appropriate 

Code or Standard. Individual  tank components 

and  structural  members wi l l  be designed  and  

constructed  to be consistent with  the Code 

requirements necessary to satisfy a  range of 

imposed  or assumed  conditions defned  at the 

design  stage.

Diferent conditions arising  as a  result of damage, 

d istortion  or corrosion, or indeed  from the 

demol ition  process itself, can  clearly impose 

signifcant changes in  loading  on  tank components 

and  structural  members. These can  result in  fai lure.

4.  Methods of Demol ition
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