International Labour Office Training Programmes
Occupational Safety & Health for the Construction Industry

Construction OS&H
For construction companies (‘contractors’)

PROJECT

PURPOSE, AIMS AND OBJECTIVES

A modular programme gives great flexibility in the ways in which a course can be
presented and updated, but one of the difficulties created is that the information is
presented in a series of distinct blocks, whereas in real life many issues and facts have
to be taken into account together. Therefore, this project is a concluding assignment
which aims to integrate some of the main aspects of the course, while at the same time
allowing course participants to apply the knowledge that they have gained in the course
to a realistic project. This should also provoke some good discussion between the
participants and the Tutor.

In addition, the participants’ work can serve as an indication of the effectiveness of the
course.
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DESCRIPTION OF THE CONSTRUCTION PROJECT

LUFBRA RESERVOIR

introduction to the project

The reservoir to be constructed is shown in Drawmngs R/AOI36/] 10
R/O1/36/4 It 15 a rectangular reinforced
concrete box, with a central dividing wall to facilitate cleaning and repairs
while in use. It will be constructed on Beacon Hill, near the market and
university town of Lufbra. The estimator’s report of his site visit s
reproduced below, and an extract from the instructions to tenderers on the
following page.

WINDHILL CONSTRUCTION
INTERMNAL HEMORARDUH

ESTIHATOR'S REFOAT ON LOFERA RESERVOLR

Lizfbra Reservolr ip depcribed in Drawings Ef01/1651 [(Location
Fiaml s R/OE=sd6S2 (Sive Plan)y a&and B/OlS14/1 (Gacaral
Arrangerent] . The client is the Burleigh Brook Water Rutharity,
whose anginest i8 well-known for his ateice anfosrcenent of che

CONTEACT documentcs. and the R.E. i® expected to be Mr. E.E
Stephenssn, who I8 kEhown Ea us 53 & Rard bur faie man.

The site ia &t Besacon Hill, in atcraccive coumcryside. The
axiscing access track is adequate for most foorws of transport, bak
large or Beavy wabicles may have some difficulcies. Water asd
electricity pupplies may be easily obtainsd. The firet two matsen
af sxcavaticn (balew top aall) will bé in boulder clay, The
remainder in weachersd and heawily fispured granite, Ths
contractors who built a neighbourifng resarvoir found chat *the
rock could be loossned by powsrful ripping squipment - just®,
acgerding t& the shginesr. ALl excavaresd marerisl sy De
incorporated into the site landecaping, The underflocr drais ia a
simple IS0 & dia. drainege pips surrounded by no-Tines comcreve.

the walls are of constant height, bocth floor and roof having &
similar plan shaps Detsile of the valwe chasber are given in
Drawimg B0 36/4. Thers are no rescrictions on che dimsnsicns or
volusan of concrete pouors, althsugh Eba anginser hea ipdicaced

pessible pours, &8 A guide omly.

fenatruccion mechods are shown on our drawings WO/%0/1651 - and
apafal predusticon infarmacios Ras bean cbrained from che Eecords
af WocdRoese and Thorps Acre Reservoirs

Sits investigatisn shows that theve are no watsr problesa on thin
sita

The powsr line Ac¢rosa the sitse 2an be izolaced for & period not
encaeding & monchs.

There is 4 reaccnable suppiy of labour in Lufbra, five miles away

The concract duratich im 13 monthe, sisrting oo Let April 1esa; 1
think wo can complecs rchis project in 5 months, so paving 3

montnn”® overnesds

F.M. PhiIlipaon
Chief Estimator amd February LS¥D

Author's nobe:

RE: “In the forme of comiracl used for ihis projeci, an “Engincer” was appoiniod by ihe ¢leod fo have overall
respomsibality for the imvestigaison and design of the project, amd 10 seperase s comsifution, Fhe Resident Engineer
represenis the Emganeer on site of the works ™

%o fines concrebe: “This 15 a form of bghtueight concrete obtained when fine .in'.re'f::le is omuited, ie. consasteng of
cemienl. waler andl coarse appregate ondy” (A M, MNeville: Prapertivs of concrere, o 344 Pidman, Losdon, 1977)



Contractors’ course: Project

“samuliug

MEIT PYT WY IO

INYTT ML HON

V0N 41 ISHIAMT
AJOMLTY BILVM NO0ME RO 0T g

SIM e | WHN A umein

0@ 49 papaygy | Leesi0H 080

NYd LIS F NOLLVWIOT NY1d 3115

HOAHTEIY VHEATT 3 A

YUY DNINEIM
40 L0

03504084

T- q ._.
YL W
55301% 9
1.! . -
........
X L)
&,




Contractors’ course: Project

ey

NOE 7 I AT

FWVFT HLON

WG L AN

ALRMOMLTY WL 0T O e
ELM W | W g umesg

08 ﬂ‘.:ju. L5100 De

¥IEY ONDAIOM 40 LI




Contractors’ course: Project

Jamnbiiy

—

NOE BT 8 N

VI W HON

OWOE L LISHIANT

ALBOIY HILWH HOOSE MO TS

SLH S | WM A umea

508 4a pawseyy ESRESME TR0

INIHFONYHYY TYHINID

HIOANIEIY vHgnT

ATVIS 0L
LOH 51 ONIMYHO SHL

‘AL0M

¥ 1135

ﬁ.l .

11
H|

" T
\ — e e o
e L
L B

&ij

|

o —




Samabiuy

WX N GG - NOILD3S

_u__.g__t_.u.__p:s T||::.-.r1 L.i
LLHINY 4307 HO0MT HOTENE b :ﬂ.!-_-!-“r.n._ iz

AW R | WM g uairg

508 B pmeepy | 9/9%404 oHo

Contractors’ course: Project

HIAHYHI 3AT¥A . | . A=A NOILIZS

SITAHISIY YHEATT

X=X HOILI3S MOTHEIAD

Hrt—

ONIMWHD AdWNIWT3dd




Contractors’ course: Project

Construction strategy

The joint layout and pour design for the floor., walls and roof are

shown by sketches on the following pages The contractor
chose to use crawler-mounted mobile cranes and to leave out
some floor and wall panels to allow the crane to be used within the
reservolr Wall formwork is illustrated

Using this information, strategies can be developed for the sequence of
construction of the floor, walls and roof

The strategy is summarized tersely in boxes below.

Access to excavation

Must have a ramp for access of people, small equipment, etc., also for
removal of spoil from rock-ripping.

Can make ramp
through valve chamber, which goes to base of reservoir
or

through drains, which is nearer to access road but not as deep as
valve chamber.

Spoil from rock excavation can be used to make a good roadway around
excavation, so that whole reservoir can be easily served by a crane from top
of bank.

Floor

Column base reinforcement details enable the floor to be kept clear until
columns have to be erected.

May start floor before bringing any cranes to site. Direct discharge from
ready-mixed concrete trucks recommended.

Floor reinforcement details do not impose a sequence of pours. The
detailing is very good for “constructability”.
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Access to centre of resarvair

Fi F2 F3 F4 Fs
Fe F? F3 F9 Flo
Fil Fiz Fi3 Fi4 FIS

Pours F?} F9, Fi2 and FI4 concreted last , to

enable comcvete trucks o drive wbo the reservoir
Wall formwork
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& left hand Fight hand ™=

WALL PolARS ANDB WALL FORMS
2 "Inner s’rr:ingad':f requred for fees

10



Contractors’ course: Project

Walls

There are three types of pour:
straight walls;
comers, which are handed because of the internal wall taper;
tee-shaped-junctions between the cross wall and the side walls.

The easiest way is to make cormer forms - right- and left-hand - which
also form the inside of the wall on the shortest sides of the corners and tees.
Each such form could be used for two tees and two comers, according to
the handling. To form a tee reguires a pair of such sections, plus three
straight panels for the remaining, longer faces. This is the minimum number
of panels required. (Note that these longer straight sections will also be used
on the straight sections of wall.)

Valve chamber

Forming the section of reservoir adjacent to the valve chamber will
damage the forms, because of the provision of starter bars for the valve
chamber walls. Therefore, this should be in the last reservoir wall pour,

A special form should be made for the base of this section of wall,
enabling the pipes to be built in easily. The main wall form then sits on this
in the same way as for the previous wall bases.

Columns and roof

Columns may be most easily erected before the main soffit falsework
and formwork is erected, using small and independent scaffolds. This gives
more flexibility when planning.

A variety of pours and sequences is possible. Note that all support
material has to be removed through the access hatch.

One of the key factors is the striking time of the falsework, as required
by the specification; this is dependant on the air temperature during the
curing period, but we have assumed two weeks.

11
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Walls

There are three types of pour;
straight walls;
cormers, which are handed because of the internal wall taper;
tee-shaped-junctions between the cross wall and the side walls.

The easiest way is to make corner forms - right- and left-hand - which
also form the inside of the wall on the shortest sides of the corners and tees.
Each such form could be used for two tees and two comers, according to
the handling. To form a tee reqguires a pair of such sections, plus three
straight panels for the remaining, longer faces. This is the minimum number
of panels required. (Note that these longer straight sections will also be used
on the straight sections of wall.)

Valve chamber

Forming the section of reservoir adjacent to the walve chamber will
damage the forms, because of the provision of starter bars for the valve
chamber walls. Therefore, this should be in the last reservoir wall pour.

A special form should be made for the base of this section of wall,
enabling the pipes to be built in easily. The main wall form then sits on this
in the same way as for the previous wall bases.

Columns and roof

Columns may be most easily erected before the main soffit falsework
and formwork is erected, using small and independent scaffolds. This gives
more flexibility when planning.

A variety of pours and sequences is possible. Note that all support
material has to be removed through the access hatch.

One of the key factors is the striking time of the falsework, as required
by the specification; this is dependant on the air temperature during the
curing period, but we have assumed two weeks.

12
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Activities that represent the construction of one floor panal

Rewnforce-
" ment [

Bhin.dfng I: Concrete

-

Sequence for the construction of floor panels F1 to F15, leaving panels
omitbed for access until last (note that these are dependent upon other
activities also)
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Walls
The walls will follow a similar pattem to the floor. The rules are:
The floor panel under the wall must be completed.

Tees and comners must be completed before infilling with straight
walls.

Walls 12 and 14 are used for access, so are done last.

Formwork must be manufactured before the wall formwork may be
started.

The starter bars for the valve chamber walls will damage the forms
when panels 13 and 12 are cast. Therefore these panels should be
done last.

The sequence of events for each of the panels is quite straightforward:

Once the floor panel has been concreted, the reinforcement can be
fixed.

The formwork can then be erected.
The panel can finally be concreted.

{With the walls it is not possible to fix the steel and erect the formwork
at the same time.)

Columns

To simplify the plan, the columns are paired to give six activities,
according to the floor panels they occupy. The construction rules are:

the floor under the column must be complete before the column can
be started;

columns must be completed before the scaffold for the roof is
started.

14
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Activities that represent the construction of one wall panel

Concrete

Formawork

‘ Concrete

Sequence of wall pours W1 - W&, Wa, W10 - W15
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Roof

The roof will be poured in five strips, moving from east to west; the first
and last pours being half width. The following rules will be adopted:

Supporting walls and columns must be completed before any
scaffolding is erected.

Scaffold must be completed before soffit erection starts.
Reinforcement can follow closely behind the soffit formwork.
The sequence of panels will be 1, 2, 3, 4 and 5.

The sequence of activities is, therefore, as follows:

when the walls and columns are complete, the scaffolding can be
erected;

the roof soffit and reinforcement are worked on simultanecusly, with
a lead of one day to ensure the reinforcement will have a form to lay
on;

the panel is concreted;
curing and striking follows on.
Motes:

Curing and striking have been combined in one activity. A more accurate
representation would be 1o use separate activities, where the curing activity
is given a seven-day-week calendar.

The scaffolding cannot be erected for the next panel until it has been
struck from the previous panel.

Activities that represent the construction of one roof panel

walls

H’nldi1 Zabfir

Calurans
L amy)

=

Figure 48. Sequence for the construction of roof pours P1 = P5
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CONSTRUCTION PROJECT AND CONTRACT ORGANISATION

Client
The Burleigh Brook Water Company is a regional water company based entirely in the
catchment of a major river. It serves 6 million people.

Contract
A ‘“traditional’ contract, in which the Client engaged a Designer and let the contract to a
main contractor on a fixed price but re-measured for the actual work done.

Contractor

Ilobwi Construction is a medium sized construction company that specialises in high
quality concrete work. It is based in the same region as the Client. It employs 40
people in its Head Office and about 40 project management staff on its various sites.
Almost all the work is sub-contracted but because Ilobwi is a specialist in high quality
concrete work it employs 30 highly skilled concrete workers directly on permanent
contracts.

Sub-contractors for this project
These include:
e Diversion of the electricity line by the authorised authority
o Site facilities, including catering and welfare
e Permanent and temporary fencing
e Excavation, general groundwork and landscaping
e Roadworks
e Pipework and drainage
e Steel reinforcement
e Concrete formwork
e Control equipment

Employment of the workforce

Apart from the project management team and the specialist concrete workers, all the
workforce will be employed by the sub-contractors, most of whom will in turn employ
most of their workers on a contract basis rather than by direct employment.

Suppliers for this project

These include:

Pipework, from a company nominated by the Client

Control equipment, from a company nominated by the Client

All plant and equipment used by the main contractor will be hired

The sub-contractors will supply their own materials, plant and equipment

17
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COURSE PARTICIPANTS’ TASKS
Assignment

Course participants will work in groups of three or four during the periods shown in the
course timetable. Their tasks are described below:

Write an OS&H Policy for Ilobwi, the main contractor on this project

Identify the major hazards and risks that my arise from this project

Advise llobwi on worker participation and engagement with the Trades Unions

Write a specific OS&H Policy for llobwi for this project

Draft an outline OS&H plan for llobwi for this project

Write clauses for the main sub-contracts for effective OH&S for the project

Make a draft, outline plan for the site layout and welfare facilities

Draft a list of the items of personal protective equipment that Ilobwi will require

for the first three months of this project

e Identify THREE major items of plant that will be required on this project and
explain what steps you would take to make sure that these are used safely

e Identify THREE major construction operations required during the construction

of this reservoir and explain how they will be managed safely

Reporting and recording

e Each group will write a succinct, illustrated report on their work, which will be
copied for all participants and retained by the Tutor.

e Each group will nominate a reporter who will present the work of the group.

e The presentations will be followed by discussion leading to clear conclusions
and recommendations.

e The Tutor will summarise the conclusions and recommendations and provide
each participant with a copy.

The reporting and recording documents from the above will be used by the Tutor to

assess the learning of the participants against the information taught during the course
and this will form an element of the evaluation of its effectiveness.

18



