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Introduction

[llustration 2: Notion of: Repetitive activities

What’s a repetitive activity ?

» Typical units of work involve identical activities repeated
consecutively from one unit to the next (Framework and
finishings)

> Three kinds of activities
« Type (1): Upward activity

 Type (-1): Downward activity
* Type (0): Individual activity

K
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(&,)\‘ rototype for repetitive activities scheduling(generation &

Project Management Software

MS Project
Premavera,

— etc....

 Activities

 Durations

e constraints

* Resources

* Direct costs
of activities

Optimization by GAs

Planning generator

Calculation Calculation
of
durations

Multi-criteria
evaluation
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| Definition of activities

reaneton BNNrEE ElEMENtS Ofiactivity,

Option de realization

Action

Constitution
of database

Sequences of tasks Resources

il Activity name
Generic activities

_______________________________________________________________________________________________________

Exemple : Y
. Generic activity of 4th level Cast concrete walls
Shuttering
walls
Reinforcement Concreting Removal forms
walls walls walls
Project activities in 4th level
Shuttering
walls
Reinforcement o Concreting Removal forms
walls g walls walls
£ zone A zone A
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Constitution

of database

~ ~ " Unity
\ Constraint‘
* Building N \ . M3
» Division 1 .
« Local * AL
« Site * 11
oefficient |\ _ Workrate | <9
ité
Constraint type Application Condition
* Finish-stal * In the same zone
 Finish-fin  Superposition - &
 Quantity of resources needed for a task by one resources in one
zone
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Concept of activities generation

Zone 1 A

Zone 2

Zone 3

Zone 4 7

Zone 5 7

Zone 6

Planning using repetitive activity concept

s D Al > Cl_|—> E1
@ Zone 1 Zone 1 [_Zone 1
> D1
|Zone 2 \,{ Zone 6| | Zone 1 —‘
_ Bl > F1
Zone constraints Zone 1 Zone 1
—>
s ~ A2 > 2 |—>| E2 |
‘ A > c > E | Zone 2 Zone 2 Zone 2
Zone 2
> _B | ) _‘
o - B2 > F2
Activity constraints Zone 2 Zone 2
Unit & work data Activities sequences Time
L A [ B |— - c ] 5 E | |
—
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Constitution = Teamwork continuity
of database
Time d A Time
(e () i ™ = >
A eeB | Dead time 1=
System 2 S S e 2| AT - =B
constraints 4 e 4 N
validation 5 =T e 5 ="
y (&) interruption activity B vy (b) Continuous activity B
Unit Unit

dA o QAr
UA &QRAr

= Workflow rate

C, oﬁ

Ua
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Work Hypotheses

Workflow rate adjustment

Da Time ta

y(a) Continuous Activity \

dA i1
i2

j2
j1

-

Unit

Alternating teams

Time\
A >
i+1 | i+1 ==
i+2 = i+2
i+3 =l i+3
i+4 — i+4
i+5 = i+5
i+6 .= i+6
v (a) Alternating teams

(b) Ca>>>Ce

(d) Ca=Cs

(c) A2 sliding freel

v (b) Non-alterna-t\i‘ng teams

g
S
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= Two types of constraints are distinguished
Succession constraints
System Imposed constraints

of
constraints

Constitution

of database

validation

= Validation of constraints ta ts

V
G xtA AB 4 da 57
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Case 1: | |
Constitution tAtdBB Tl _ _ th 18 Tlme) ta ts Tlme>
S — i2 Determination it| 48
: iti i i2] dB
i of critical unit -~
System j_2 J
of 11 j2
constraints Ur\u(t (a) sub_case 1-1 { (c) sub_case 1-3 Untt (d) sub_case 1-4
validation A tg  Time
Case 2: 12 gL
: . dB
11 12
| J. %
]2 2
jl A a b) sub_case 2-2
unif ( % = Time YNt t,a) tg  Time
_ dA >
Case 3 i1 B
i2 :____.-'
i1l ra
j2
Un't (a) sub_case 3-1 Un\ﬁ (b) sub_case 3-2
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Case 4:

Validation of succession constraints

Constitution ta lg Timg is Tim@
~
of database i2 . dB
h o 2l dA 7_
System i2] _ % ,-"{:
of il

constraints

U\I(it (a) sub_case 4-1

validation

Case b:

(b) sub_case 4-2

Un(lt (a) sub_case 5-1 uni
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tA tB Tlme tats T|me ta tg Tlme
i dB dA dB
12 dA iL
-—X = / bhi>
((b) sub_case 5-2 V¥ (c) sub_case 5-3

Unit
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Ut
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- L t Time
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Imposed constraints :

Validation of imposed constraints

= Delay between two individual activities

Verticale construction constraints
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niroduction | Hypotheses of genetic algorithms

Constitution

Population

of database

Initial population |||

SYSE | =141 hat [

of constraints — Evaluatlon

validation a

Chromosomes

/,
110100010110

| Selection |||
Scheduling | i
by genetic | | § Chromosome
algorithms : Crossover or Mutation ||| AN

Population size = Initial Size

\ 4

\ 2
AlB|c|D|E[FiGlH 1]J]k]|LIMIN

Chromosome

17 An individual composed by one or several chromosomes
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Constitution

Planing and the GAs

» Generate sequences Possible sequence

A D G/ C F B|E H

of database

e Chromosome of activity

of constraints OW Can W

validation e Chromosome of teams order

d1yur I

Possible of teams
rJLJ1rJ,‘o e

L2 [ [a [ ][RP
LIl

System

Scheduling \9/\2/\?/\9/\3/\3/\9/\9)
mgerstie | A D €IS CI¢py
algorithms ] o ‘ )
B ; O & C©W
C 1 ©1:continues activity achieved by one team - % J_r) . J'r) g
D RCZECONUNUESIACUVILY A CHIEVED YO EREANT! -
E C2 : continues activity achieved by one team = \s) \B)
L o L ssubleofteams
= FI2 4 intarmitiz2nt slaijyiy sianjayae) oy o order
LEANIS
G IT3 : intermittent activity achieved by three m2/ c1/c3 | c1/c1|cr s 2
H teams ]

123456 7 8 910111213141516171819202122232425
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Generation randomly the activities sequences

EJFJGIH

Selection activities
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first level

No
AD/E INEEN
No n Chromosome
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Yes

AREEEEEE

New individual
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Generation i

The il
gene

T YounZauort Or CrossoveET ana mutataorr operators.

Planning and the GAs

Evaluation

Objectives

e Minimizir
e Minimizir

Exploration space of research of stud

Selection

Crossovers
& mutations

Population size = Initial size

The new generation is generaly more adopted of

objective function

Generation i+ 1

* The parents are randomly selected from
intermediary generation.
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v" An approach proposed in this paper is to construct a set of
planning solutions of project using repetitive and
nonrepetitive activities scheduling technique.

v" Activities relations, multiple teamwork strategies and
time-cost estimation are considered in the model.

v'An optimisation formulation is presented for scheduling
project tasks with objective of minimizing the total
construction cost and time.

v"However, the solution execution time will increase with
the number of project activities. This problem is easily
overcome with availability nowadays of very fast and
powerful computers.

v' A multi criteria method will be used to help the contractors
to make their decision.
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