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Network Techniques- |1.

CPM"™ - CPM"™" : Overlapping, open network
and non-broken activity keep being problematic
( Schedules for Production Management ?! )

MPM"™ - ( METRA Potentials Method )

Activity-on-node typed, deterministic
project model with discrete variables and
with abilities of handling manyfold and
multiple relations

GTM : (General TimeMode )

Event -on-node typed deterministic project
model with homogeneous relations

* Deadline and/or milestone
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METRA Potentials Method
(MPM"™®)

1960 : B. Roy, France, Appl: Nuclear Power
Sation (originally: start potentialsonly )

Node:
Activity ( with no break in performance)
( Event and milestone have duration of 0 )

Edge:
Technical-, technological-, or resource
management-born quantified relation

Parameter (weight) :

L ag-time, duration and time potential
( deterministic variable)

AIm : Schedules for production management,
model ling technol ogies, monitoring
progression, change management ...
Handling ( time consequences of )
overlapping ( relative in time), restrictions
for resource allocation, technological and
spatial l[imitations, etc. ...
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" Activity-on-node"

Activity identificator Duration
( optional ) \
[A]
Eally Start — | Early Finish
LateStat / . LaeFinish
Total Float

"Relation” (min)

Deadline/milestone of Deadline/milestone of
»predecessor” (basic) activity ,successor” (related) activity
( here: , Finish” ) ( here: , Sart” )
\ / Parameter

(lag-time)
FSp
s

N

Arrow indicates direction of
relation, while solid line
indicates that the parameter
isa lower bound (minimum)

, TYP€E’ or relation
(, Finish-Sart minimum” )
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'Relation” (max)

Deadline/milestone of Deadline/milestone of
»predecessor” (base) activity ,successor” (related) activity
( here: , Finish” ) ( here: , Sart” )
m| nus \ / Parar_neter

(lag-time)
-FS D
4 _______

\ Reversed arrow indicates

dirtection of relation, while

, 1ype’ of relation broken line and "minus’ sign

(,, Finish-Sart maximum” ) indicate that the parameter is
an upper bound (maximum)

"Hammock/Suspended Activity”
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MPM - Basic Relations

* Progression (completion) [% ]

100 |

0
Transforming Relations
FFq FSq Skq SSq
FFp q=p-Ds q=p+D, | q=p+D,-Ds
FSp q=p+Ds q=p+Dy+Ds| q=p+Dp
SFp q=p-Dy q=p-Dy-Ds q=p-Ds
SSp q=p+Ds-Dy q=p-Dp q=p+Ds
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Single Relations

FP Sucoesor (related) activity canbedated | Typicdly in caseof drictly
aleas "p" tulaer than predecessor limited resources (usudly with
Lfinish-gart (base) activity isfinished parameter of ,,0", to assign
mnimum p’ consecutive proceses)
S Sucoessor (related) activity should be Typicaly accompanying an Fp
dated & mod "p" tu later than relation, in case of sengtive
Lfinish-gart predecessor (base) activity isfinished conditionsor grict expectations
maximum p’ on effective resource usage
S Successor (rlated) ectivity canbestated | Typicaly in case of wel
a lead "p" tulater than predecessor synchronized pardld processes,
»Sart-dart (base) activity is Sarted inalarge-scde scheduleof a
mnimum p’ project
S Succesor (related) activity should be Not typicd relation. Soldy or
dated & mod "p" tu later than together with an SSprddion it
»Sart-dart predecessor (base) activity isSarted can be aussful tool for direct
maximum p’ dlocation (timeor resource)
Hp Successor (related) activity should be Mastly acount-down typed
finihed at lead "p" tu later than relaion for ,adminigrative’, eg.
Lfinighinish predecessor (base) activity isfinished handover- or supervisory
mnimum p’ activities
- Successor (related) activity should be Not typicd relation. Soldy or
finished a mog "p" tu later than together with an Fp rddion it
Lfinighinish predecessor (base) activity isfinished can be aussful tool for direct
maximum p’ dlocation (timeor resource)
S Successor (related) activity should be Theordtic rdation, typicaly with
finihed at lead "p" tu later than negative parameter and for to
LJart-finish predecessor (base) activity isSarted replacea -Fp rdation
mnimum p’ (e scheduling)
-Sp Successor (related) activity should be Theoretic rdaion, being
finished & mog "p" tu later than mentioned to completethe list
LJart-finish predecessor (base) activity isSarted only. It canbe usad in case of
maximum p’ complicated dlocations

BUTE DCTM / Engineering Programs in English / 2000-

Dr. Zoltén Andrés Vattai



Construction Management - Il / Network Techniques - |1 Performance: Slide407.doc

Most Frequently Used Combined
Relations

S A lead-timeof a least ,,p” tu should be Typicd reation of technologica
FFp } CRp provided between the predecessor (base) | or resource management-born
and successor (related) activity at any rate | restrictions ( hardening, drying,
»(Min) critical of completion consolidation, etc.) independent
successon” of durations of activities.
-SSp A lead-timeof & mog ,,p" tu canbe Carefully applied it canbe a
-FFp }-CRp accepted between the predecessor (base) useful tool in case of sendtive
and successor (related) activity at any rate | conditions. Be careful withiit !
»(Mmax) critical of completion Applicationsmay resultin a
successon” misguiding modd !
FSp Successor (related) activity must be Typicaly used for direct
FSp } sarted exactly ,,p”’ tu after predecessor alocation of succeeding
(base) activity isfinished activities.
»Srict/forced
successon”
FSO Successor (related) activity must sart Typicdly used for expendve or
"FSD } immediatdly after predecessor (base) mogt significant resourcesto
activity isfinished provide their continuous usage,
~immediate goplication or employment
successon”
FFf(DS) Timing of base and of rdated a:tivit!&s Typic_:d toql forto pr_ovi deroom
SSr(Dp) } should provide at leest f(Dp) tulead-time | (manipulation/operation areg) for
between their sartsand at least f(Ds) tu succeeding activities.

(min) critica lead-time between their finishes. _Parameters are st inrelation of
’épproach (in ( Parameters set asfunction of activity | intensity of performances
progression)’” durations)

-Frpg Scheduleo_f paseaf\dr_elated activitiesis | Carefully applied_itc_:aflbea
SS ©p) a:ceptable if it results_ln a mog f(Dp) tu usefl_JI tool_ for restrlt_:tl ng area of
lead-time between their dartsand & mog | manipulation/operation on the

(max) critical f(Ds) tu lead-time between their finishes. | congtruction Site. o
’épproach (in ( Parametersset asfunction of activity | Be careful ! Applications may
progression)’” durations) result inamisguiding modd !
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Providing Technological Break

t Progression [%0]

Dy * FFp

. —>————

t Progression [%0]

Time
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Providing Manipulation Area

A .
Progression [m] | xDs 1 7~
FF L a
A7
+ I
7L
>
Time

Ds L

¥ /{k g Time
I / 1 7
xD
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Sengitive Conditions

" Progression [%] * Progression [%]

Restricting Manipulation Area

A .
Progression [m] | XDs
-FF L7 :
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Restrictions on Duration

t Progression [%0]
~Dmax
4. ——————————————
100 —————— j Fm=mm GB
| -
S
R
s |
i
| |
| |
0) @ : L
Din ﬁ Time

Virtua Deceleration / Paradox /

A Progression [unit]
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Site Preparation

Piling

Foundations

Walls & Piers

Beams & Slabs

MPM Network Problem:

Right Right

Road Structures + Finishes

L eft L eft
Abutment Pier Pier Abutment
0|22
0/0 2
SO SSO SO SO
M FSO
0/10]10 » 10| 10/ 20
0 0 10[-FS0|10] 0 |20
FSO S0 FSO
FSO
A AA A\ 4 AA
0|66 12| 517 Fs0 [20] 525 6| 6|12
3/3|09 15| 3|20 20 025 9315
FS5 FS5 FSO FS5 FS5
FSO
A AA A\ 4 AA
11| 5|16 22| 224 F0 [30] 2 [32 17| 5 |22
18 7 |23 28| 6 /30 30 032 23| 6 |28
FS20 FS20 || FS20 FS20 || Fs20 Fs20
vy w vy
50| 2 |52| Fs0 [52] 2 |54 FS0,| 54 2 | 56
50| 0 |52 ;152 0 |54 {54 056
FSO FSO FSO
56| 4|60 ],
56 0 | 60
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Behavior/Type of (Critical) Activities

FS4 &

[ §

op

5
=
<~
ceg [T 2 oy [1 16
4
7 4 5
@}—@_7 _______ s B, \3 E
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General TimeMode (GTM)

Node:

Event ( aspecific moment intime)
( start, finish, milestone, deadline)

Edge:
Relation/comparision/restriction assignment
( process, activity, idle-time, lag-time, etc. as
technical interpretation )

Parameter (weight) :

Restriction parameter, lower bound value,
time-potential
( deterministic variable)

Aim :
Releasing restrictions of traditional
scheduling techniques (PERT,CPM,MPM),
to develop flexible technological models and
stabil logical structures for projects of
typified (logical/technological) e ements
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Homogenizing relations
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MPM'® GTM Problem

A B C
2 7 9 SS9 >11 5 16 SHA >15 2 17
2 0 9 11 O 16 16 1 18
FF6 T FSO T i _Fs2 i FF2
D E v F
0O 3 3 FSO . 5 4 9 FS10 )19 1 20
O 0 3 5 0 9 19 0 20

A1A2B1B2C1C2D1D2E1E2F1F2 p™

Al 2]7)9 2
A7) 9 9
B1 11(5) 4 (-2) 11
B2 (;5)16 16
Cc1 2 16
c2 2 2| 18
D1 0(3 0
D2 (6) -3)3(0 3
El 5(4 5
E2 0 (-4) 9 (10] 9
F1 19(1) 19
F2 (20| 20

p™ 2 9 11161517 0 3 5 9 1920

BUTE DCTM / Engineering Programs in English / 2000- Dr. Zoltén Andrés Vattai



Construction Management - Il / Network Techniques - |1 Performance:Slide417.doc

FOUR "MAGIC QUESTIONS'

from network techniques

1., Duration of an activity having no float in an
activity-on-arrow typed project model get
Increased by d. What will be its effect on the
overall execution time of the project ?

2., Duration of an activity having no float in an
activity-on-arrow typed project model get
decreased by d. What will be its effect on the
overall execution time of the project ?

3., Duration of an activity having no float in an
activity-on-node typed project model get
Increased by d. What will be its effect on the
overall execution time of the project ?

4., Can emerge any situation when an activity
having no float simultaneoudly behaves as

"positive-", "negative", "start-", and "end-
critical" ?
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