
i ' 

Resource Manage111ent 



Resource J\.Uocntlng t:f-4}11 C"' Jjl~l ~},_; 

• .:,.__, ..:......:. LS • I.!_... • \ _. i ·. -. I ( ·, _. • • _,) .>-- ~ I 1. ~ ~ C!: ~ 

- JJ_._I) w i..L..l.-A Jf (~ ~ Jf ~) <_!L..._c Jl Jl_,_. JJf~f 

wUJ'yl ~ ~ .. :.,1 ~J u.-J.~ ~Jl_i_. Jf ( .. . Jl_i_:..-~J 

~ ~J ..::_.j.,JI ~ ~ 0--'-..a -'J.r-1 ~rl ~ ~~ 
JJ_,__.ll I.L__b ~I~~"'--:' ..~.,_.,.,IJ ..k.L!..._:. ..!.!~ u.l ~ u~rf 

(:-'" JJ_JI f.:U. tJ...o w~~'ll ~ ~ U-:~ ~~~~WI 

cL:'JI ~·yl .l:>-11 _,.J...>.JII.:U. L,ra ~~'if j~~ ,J..j Gl W L,ra,)l 

. u J..\...1-o J.jlu-11 -'J_,J.IlJ.-<> ~~y1 u ;, <; ·. _. ~~ c:.._. _rif~l Jl 

J)_JIJ wul.b..LJ )..l...A,LS: ;~ w~ t_J~ '.'.'"'.: f:U...! 

~I.J...J..liJ UL.....J!S -'JI_,J.I ~ ~ ~ lli..:......... •.Wij i~J 

. ·~ wl_jjJ ~ 

~·'if ..L:JI 0..e. J...: J'W'/. · . _.., .' 4:...:_~ ~I J)_rlf ~~ ..:.!Ji.J.! 

..:.:~ ;_,Lc! ..)f ..:.U..!SJ Rr.sourrT Lrvrlin.g ~L.. .rAJ cwl 

oi.A ~ ~J w~~ 'II ._,j LP.~ ~~)" ~ ~j-~ 

·,: ;·. -. f ;~GJ.IJ &..rS-:JI w~l~l ~ cL..........JI..:.I_,_::._j ~ IS,• fl 

R~sourC'~ Lc-vrlln .l! -'JI_..ll i-=_.....-.:. ~ ~J U,.._~_::-rr 

. Rr~otlTTr S111oollllng JJI_JI (::-!.JY ~-· 

- - ..:_ 

. ' 



~~ 1 11 ~11»~«\\\ 
CO"-':UlJANCY 

.1'-=w JS .l..J.i; ·J · )I~~ .1~ J.U; · 'WI ~1~1 ; < -'1 .. ~.J 1..)-' .. . ,- ? - . J ~ 

i 

r 

~J~I ~~WI 

(Qfa.t - V\.U-ll~) 

r 
t 

r 
r 
1 

r 
r 

I 

d 

l.J.WI . u ' - tT"} 

r 
1 

1 

1 r 
r 1 

r r 
r 

~}Sll.:o~~f~l~ ~JI~I ~j~ 
l 

!. 

r 

·~1~1411 . - . 

r r 

" r 

" f. 

r d 

'\ 1 

1E. v 

~ 

1 

r 

v 

r r !. d 1 v " ~ 1. 11 1r 1r If. '" 11 

2 .( 
I 



CON S ULTANCY 

u-:L ~rJ;, J~ c:.r- ..L.L.:...:. JS t~'.J u.~ cY-;J A..Lw~r JS ~ y ~J 

~L ~ f\·: JL ..L.Lu JU ihJI ~t.:r~ ~~ (lr.~ J.L, ~ 

~~l.u.JI.V~ d -'Jjll ~Y ~~~I~~ v_r_r_l ~__,.11 ~'/1 

t' 

f. 

r 
r 

r 
- t' 

v 

l 

r r 
J ) _L-.11 

~) ~i_.r>-'llll 

t ., r r 
l " r 
I r l . f. 

r l " d 

r r l l l 

r I f. v 

l 

1 r r f. " 1 v " ~ l· ll lt 1r H ld 11 

( ~\l~ 

2.8 



\ 
-

I 
-

\ -
;3

. 
:{

!.
 r. 

-
~
 

-r
 

,..
. 

t.
. 

J
-

...
J 

•· .. · .. ,. • • • • • . • • • • • • • • . • . • 

-
~ "'- ~
 

... 
~
 

I- - fl
 

...
_.

 
"e

o 
,.

r=
' I 

-'
 

(·
 

C
:

r'7
'-

-
c. 

( 
~-

C· 
-
-

~
I
 

0 ~
 
~ 

l.
 
~ 
=

 ·~t: 
~
 or

 E
 t 

t 
t 

. ,
 

.r 
f 

t-
t. 

;__ 
t:-

r_
 
r 

~..-
-
~ 

E
 

.c·
 .f

 [
 l:

 ~
 ~

 ~
 ·:-

~ 
~ 
~ 
t 

ot 
~ 
t <;__ 

f~ 
nE

:: 
C.

. 
F 

l
-

t: 
.=

 '(
: 
~ 

F. 
h

I
 

o 
1 

t:
~ 

~ 
~.

(:__ 
• 

1 
_ 

.
.
.
 

<
 

n 
1-

-
01 

g 
~. 

ct_
 

l-
-
-

c-
~
 [

 
'1

 
t 
~ 

:t l
 t

 g 
c [

 r. 
: (

~ ~
 

-
c
_

 
f: ..

. r
 -<

. 
• 

l
-

t~ 
-

... 
h. 

~ 
~ 

f 
~ ~

t;
~E
~t
~f
:t
l~
t 

-<
. 
r l 

.r 
f." 

l
-

C'"
' 

( 
''

-
1 

r. 
C.

· 
(I 

-
-

a 
\..

.. 
L•

 
• 

• 
o 

• 
I 

I
_

 
, 

(
;
\
 

C
' 

'iA
 

t. 
[ 

f 
t 

[ 
g 

0 
L 

'::
: 

I 
L 

<:
: 
E

 .t 
c 

-
(•

 
'-

·-
-<

-
n 

r 
,...,. 

~
 

r 
·-

-
\.. 

1-
l 

'-
1A

 
't:

_ 
oL

 
'-

't
_

 
l
-

-
l 

.(
 

f-
:t t

 t 
t 

c oi
 ~

 ~
 1-

~-
c_F

 
:t 

Y. 
c 

C.
· 

n 
-

.r 
-L

 
..

. 
t 

I 

~ 
~-

-
E

 c._:
_ 

. l
..

 
~
 c

.. 
~
 0

 
l.

 
E

 ·-
1--

:-
t 

r 
-

r 
t 
~
 ·

-<
.. 

-
1_

 
-

..., 
l 

_; t
. 

\ 
i 

[ ~
 ~--

~ 
~· 

.r
 t 

l 
~ 

o.<
..

--
. 

l.
. 

l/
l 

-f
 _

n 
r. 

-
(~ 

-
o

,
· 

o.
<.

,/l
[ 

I 
•1 

• 
0 

•
• 
~ 

-
-

·
.
 
~
z
:
-
F
t
[
 
lc

f
 

f .
f '!

;: 
~ 1

': 
· :

s 
E

 1. 
E

 ·c
 

~ '
t 



\..,lUCSllUll J 1\t.: ~UUl C t: :,IJ~UUllllllg 

'fhe net work sho\vn in 1-ig. QJ .I represents a section of work being und er
taken by a subcont ractor. 

The subcontracto r's labo ur requirements are shown in Table Q3.1. 
Because thi s work has to phase in with the work of the main contractor 

this section must be completed within 27 weeks. Nevertheless the subcon
tractor wishes to carry out some resource smoothing in order that there are 
no excessive 'peaks ' or ' troughs' in his labo ur aggregation chart. 

Prepare two labour charts, one based on all acti vities star ting as early as 
possible and one based on all ac ti vities starting as late as possible. 

By inspecti on indicate on one of these charts which adjustmen ts you 
wo uld make in order to mee t the subcontractor's wishes. 

T able QJ.l Subcontractor's labour requi~erncnts 

La bour required in 
Activity num bers or men 

I ·2 2 
2- J J 
2- 5 4 
2-4 4 
J. 4 J 
J ·7 4 

5·· 6 I 

6-7 1 

4-7 

4 

10 

Durations in weeks alon gside each ar row 

Fig. Q~.l Nc t w~'rk for subco nlr:lcl o r·s o pe rations. 

J o 



Solution 3 

Calculate no at a~HJ earliest and latest start from Fig. Q 3.1. 

Table SJ. l To tal fl oa t, ea rli est s tart and la test start 

Latest start 
Activities Total Ooat Earliest start calculation Latest start 

1-2 0 0 0 
2-3 9 4 19-6 13 
2-4 19 4 25-2 23 
2-5 0 4 4 
J-7 9 10 27-8 19 
3-4 12 

r 
10 25-3 22 

4-7 12 13 27-2 25 
5-6 0 l 3 13 
6-7 0 23 23 

Rank activities in a priority order. 

Table SJ.l Ac tiv ities in priori ty order 

Earliest St:.Irt-total noat Latest start-total Ooal 
Acti\"ities Earliest start Activities Latest st:.1rt 

1-~ 0 1-2 0 
2- 5 4 2-5 -l 
2-J 4 5-6 13 
2--l 4 2-3 L~ 

J-7 10 J-7 19 
J- -l 10 3-4 ,., 

5-6 JJ 6-7 , ... 
--' 

4-7 13 2- 4 , ... 
--' 

6-7 23 4-7 , -
' 

Total noat = Latest time of finis h event - earl iest time of start event -duration 
Latest start = Latest time of finish event - duration 
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Suggested s moo thing 
3- 1 from figure S 

Move 2-4 to 
Move 3-4 to 
Move 4-7 to 

~:WI 
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start 1 8 
start 20 
start 2 3 

I 

8 10 1 2 14 1 6 18 20 22 24 26 28 

Time (wee ks)---

Fig. 53 .3 Resource profile after smoo thin g.. 



Question 4 Reso urce allocation 

Figure (.2--l.l s ho\\"s the prcccuence diagram for a small project. Tabl~ Q4. 1 
sho\\"s the resources required for c<1c h acti \'i ty. Bo th r~sou rccs X and Y are 
limited to (L 

Using. a_ priority listing of ac ti vi ties based on an early start - tota l noat sort. . 
prepart: resou rce loaui ng uingrarns for both X and Y SCI that nei ther exceeds 
the limit. List the actiYities and thei r sched uled start dJtes. 

Table Q4. 1 Resource requirements 

Resource requirement 
Acti\ity Duration X y 

A 5 3 
B 6 -l 

c 7 4 
D 8 -l 

E 6 4 
F 6 

.., 

G 6 2 
H 8 

.., 

I 4 5 
.l J 4 
K 2 2 

.) ·, 
l . - -
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Durati o n 
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Overlap between 
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y 

3 

F ig. Q t.\ . I Prt.:t:c(knu.: di;tgram . 
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Calcula te ac tivity . times 

Fig. S4. I Calculat ion of activity times. 

Calc ula te fl oa t an d ra nk act ivities in priori ty order 

Ta ble S~ . I Float and act ivities ran ked in order 

Activities in 
earliest start -

tota l noat 
;\cti\·ity Earliest st11 rt Total noa t order Earliest stan 

;\ 0 0 A 0 
13 - 5 0 E 
c 11 0 8 .., 

D 18--- 0 F ~ 
' 

E I 4 c I I 
F s 3 G 16 
G 16 1 D IS 
H 2J 0 H "~ - -' 
I J I 0 I ~ I 

J J I I J ~I 

K 3~ 0 K ~ I _,""'! 



rrepare resource loading charts 
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Fig. S-L~ Rcst)urce l o~din{ chart s. 

Extract lis t of sc hedu led start dates 

T:~hk S4.2 Lis t of scheduled s tart dat es 

Ac ti \·i tv Scheduled start date 

A 
E 
8 
F 
c 
G 
I) 

I I 
I 
J 
K 

0 
5 
5 

II 
11 
17 
IR 
2J 
.11 
35 
37 

Scheduled fini sh = J9 

Resource X 

Re~ource Y 

40 

- ' 
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Question 5 Resource allocation 

Figure QS.I s hO\\·s th e netwo rk for a project. Table Q5. 1 shows the re
. so urces required for eac h activity. Resource M is limited to 5. resource L i 
limit ed to 8. 

Produce a scheduled start date for each activity based o_n resource load in 
diagrams for bot h M and L which do not exceed the resource limita ti on 
Usc a l'rinr it y sorti ng or early start-total noat in preparing the resource 
loading diagrams. 

Table QS.l Resource requirements 

Duration Resource requirements 
Activity (weeks) M L 

1\ R 2 .., 

8 7 4 I 

c 6 3 2 
D 8 4 .., 

E 6 4 
F 8 5 
G 6 3 
H 7 4 
1 9 4 
J 3 4 
K 4 4 
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~--~--------------~~-------------------------

D 
8 

E 
6 

F 
8 

G 
6 

Overlaps and durations in weeks 

H 

7 

'\ 

9 

K 
4 

. ' 

-... 



r 

I 

Calculate actirit y times 

Fig. S5. 1 Network from Question 5 with activity times calculated. 

Calculat e ea rliest start and float and rank in pri ority o rder 

T :thk ~5. 1 Activit y list Hirlt ea rli es t s tarr a nd !oral no~! 

/\ctivitv Ea rliest start Total noat 

1\ () () 

8 X () 

c X J 
D 15 () 

r: 1-l J 
F ..,~ 

- -' () 

G ~ () J 
li J l 0 
I 2(> ~ 

-' 
.I J I -l 

K JX 0 



.r 

Table S5.2 ;\clirirics ranked in priorily early s rarr - tota l noat 

A 
8 
c 
E 
0 
G 
F 
I 
H 
J 
K 

Prepare resource load inR chnrt~ 
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Fig. S5.2 Resource k):td ing charts. 
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