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The structural adequacy and durability of large panel
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In October 1984 the Miniser for Housng and Congtruction
announced that the Building Research Establistment  (BRE)
would undertake a programme of investigations of dwellings
condructed from large pand sysems (LPS. This publicaq

tion is one of a series reaulting from those investigations and
is intended to assst local authorities and their consultants in
appraisal  of LPS owellings. It summarises the principal find-
ings, conclusons and recommendations of the BRE report

on the dructural adequacy and durability of LPS dwellings.

INTRODUCTION

Pat 1 of the report describes the invedtigations of structurd
adequacy and durbility of large pand system dwellings, and
Pat 2 gives generd quidance on the apprasd of such dwell-
ings. Research related to these invedtigations is continuing,
paticulaly in relaion to accidentd loads such as those
which may aise from explosons or fire Further guidance,
therefore, may be devdoped for assesing the sengtivity of
LPS dwdlings to accidentd loads.

INVESTIGATIONS OF CONSTRUCTION

The principd findings and conclusons from BRE’s own Ste
invedigations and from an andyss of private-consultants
reports ae given below.

No major structural failure of an LPS building in the
United Kingdom has been reported since the programme of
aprasd  and  drengthening  of LPS  huildings was carried
out following the collapse at Ronanl Point in1968]

The Building Research Establishment has found no LPS
building showing sgns of dructurd  distress  aufficient to  give
concen for the sfety of people nor has it recdved ay
repots of an LPS huilding faling to sustain the loads ex-
perienced in  service, including fire  loading.

The quality of the reinforced precast concrete components
in LPS buildings examined by BRE has been found not to
be dgnificantly better or worse than that of precas com-
ponents in other forms of congruction of the period.

A number of vaidions from origind desgns and  pecifica
tions have been found. Ther occurence and extent does not
conform to any identifiable pattern, nor are they confined
to paticular types of LPS huildng or periods of construc-
tion. Assessment of the implications of any such variaions
can therefore only be made stifactorily on the bass of a
gructurd  goprasd  of each individud LPS building. How-
ever, the information on specific types of LPS huilding
givenin Part 1 of the report may be a useful guideto identi-
fying vaiations which may be pressnt in paticular
buildings.
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Limited depatures from the origind desgn and  gpecifica

tion in building condruction ae normaly accommodated by
the magins of safety provided by the dandards and codes

which applied a the time of condruction. However, some

variations found in these investigations may have implica

tions for the dructurd adequacy of paticular LPS hbuildings
in respect of their performance under normal or accidental

loads, and for their durability.

Cracking and spdling of concrete  aising  from  corrosion  of
reinforcement in  the extend eweope ey dadding panes
have been found in a substantid number of LPS huildings.
There is likdy to be an incressing incidence of cracking and
sudling, especidly where  components:

(a) are exposed to wet conditions,

(b) are of poor quality,

(c) have inadequate depth of cover to the reinforcement,
or

(d) contan high levels of chlorides.

Thus there will adso be an incressing likelihood of hazards

aisng from faling debris aound some huildings unless they

ae ingected and mantaned to prevent such incidents.

Corrosion of reinforcement in wall or floor panels or in the
connections  between them is unlikdly to preset a risk to the
dability of LPS huildings unless it becomes substantid and

widespread. Corrosion of reinforcement in connections be-

tween wals and floor pands or between wals and cladding

pands will be minimised by mantaining them in a dry con-

dition.

GUIDANCE ON APPRAISAL

The principal recommendationsin Part 2 of the report, con-
cening appraisd of LPS dwdlings ae based on the find-
ings reported in Part 1 and on experience of appraisal of
other  buildng types. The recommenddions ae

1 Al LPS buildings required to exceed 25 years savice life
from the dae of condruction should be subject to full
appraisal for structural safety and durability.

(8 For buildings of 5 or more doreys (including base-
ment doreys, if ay), the apprasd of saety should
be made with respect to hoth normd and accidentd
loads. :

(b) For huildings of less than 5 doreys (including base
ment doreys, if aw), the goprasd of sfety should
be made with respect to normd loads, ie dahility
under dead, imposed and wind loads and thermd
and ground movements. (Proper provision for
dability under norma loads will provide sufficient
robusness in the event of locd damage)

(c) For dl such huildings, visud inspections of the ex-
tend envelope, including parapets, baconies, e, to
identify potentid  hezards from faling debris,  should
be made a intevas of 1, 2 and 5 years following
the initid appraisd and subsequently a minimum in-
tevds of 5 yeas

2 All LPS buildings not required to exceed a 25-year ser-
vice life from the dae of condruction should be subject
to a visud ingoection of the externd envelope to identify
potentid  hazards from fdling debris and should be
screened for chloride content if the potential maintenance
burden within this period is of concern.

3 A technicd log should be edablished and mantained for
dl LPS huildings required to exceed 25 years savice life
from the dae of congruction. This should contan de
taled records of desgn deals history, assessments and
modifications.

This paper summarises the BRE Report entitled The sruc-
turd adequacy and durddility of large pand sysem  dwell-
ings. Parts 1 and 2 of the report are not available separately.
It can be bought from: Publications Sales, Building
Research Establishment, Garston, Watford, WD2 7JR, for
£30.000 (post free). Please make cheques payable to ‘Depart-
ment of the Environment’.
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