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https://www.youtube.com/watch?v=JsTfmMiRqLs&t=91s
https://www.youtube.com/watch?v=5EvwrT_c-Fk&t=36s
https://www.youtube.com/watch?v=vWOXtQN-cjw&t=24s
https://www.youtube.com/watch?v=IcsVEx-QDFA&t=42s
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To find the optimum duration for the project that has a minimum total
cost

e GAldladll ey Gles 5 6S Ladie G..Au)gl\ s»:Normal Program -kisy! @AUJ,\S\ .
Laliie ) o) gall 8 919 daaliie Y1 daalisy)

odall andli* Aoaaigh) AlS oy S5 daala*dailiay) ao Liall B p1a1% jpuate 4l e (geatad o)



Crushed Program (531l gl !

Cost  Crash duration

: Types of Cost il ¢

Jgall LS Jaiiig(D.C)Direct Cost  5yilull Cal<ll .1
Ll sl 5 claxall, Jaal),

Jormal duration

LS Jadigi(Ind.C)Indirect Cost syil il Cal<ll.2
| HOVPEE-N RE N

| .‘w Total cost=Direct Cost +Indirect Cost

iotal cost

Optimum
declelon

divect 50%

Direct cast

v . Project |[duration

odall andli* Aoaaigh) AlS oy S5 daala*dailiay) ao Liall B p1a1% jpuate 4l e (geatad o)



The procedure for shortening project duration can be
summarized in the following steps:

1. Draw the project network.

2. Perform CPM calculations and identify the critical path, use normal durations
and

costs for all activities.

3. Compute the cost slope for each activity from the following equation:
Range= normal duration — crash duration

Rate = Crash Direct Cost — Normal Direct Cost / Range

4. Start by shortening the activity duration on the critical path which has the
least cost

slope and not been shortened to its crash duration.
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5. Reduce the duration of the critical activities with least cost slope until its
crash

duration is reached or until the critical path changes.

6. When multiple critical paths are involved, the activity(ies) to shorten is
determined

by comparing the cost slope of the activity which lies on all critical paths (if
any),

with the sum of cost slope for a group of activities, each one of them lies on
one of the critical paths.
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7. Having shortened a critical path, you should adjust activities timings, and floats.
8. The cost increase due to activity shortening is calculated as the cost slope
multiplied by the time of time units shortened.

9. Continue until no further shortening is possible, and then the crash point is
reached.

10. The results may be represented graphically by plotting project completion time
against cumulative cost increase. This is the project direct-cost / time relationship.
By adding the project indirect cost to this curve to obtain the project time / cost

curve. This curve gives the optimum duration and the corresponding minimum cost.
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4 3 1
23 4 100 2 300 2
2-4 2 200 2 200 0
2-5 5 600 4 760 1
36 6 700 5 830 1
4-8 4 200 3 300 1
5-7 7 170 5 200 2
6-9 4 200 2 300 2
7-8 2 80 2 80 0
8-9 1 100 1 100 0
9-10 7 600 6 670 1
$3450

100
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15
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lotal COST=DIrect LOSt +Inairect Lost

=3450 + (150*26)
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1t Reduction:
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Total cost=Direct Cost +Indirect Cost==7350 + 15-150*1 =7215 §
o crushtime CP1 :1-2-5-7-8-9-10, C.P2 :1-2-3-6-9-10 & s o

14 | 14
il Act. Normal Time | Normal Cost$ Crushtime | Crush Cost$ | Range Rate C.P
2 |4 500 3 750 I 250 *1,2
2- 4 100 2 300 2 100 2
2- 2 200 2 200 0 0

2- 5 600 4 760 1 160 *]
3-6 6 700 5 830 1 130 2

4-8 4 200 3 300 1 100
5-7 7 170 5 200 1 15 *]
6-9 4 200 2 300 2 50 )
s | g 7-8 2 80 2 80 0 #]
2" Reduction: l -9 |1 100 1 100 0 +]
9-10 |7 600 6 670 1 70 *1,2
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34 Reduction:
Total cost=Direct Cost +Indirect Cost==7215 + 15+50-150%1 =7130 $
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1] 1

Act. Normal Time | Normal Cost$ Crushtime | Crush Cost$ | Range Rate C.P
1-2 |4 500 3 750 1 250 *1,2
2-3 4 100 2 300 2 100 #2
2-4 2 200 2 200 0 0
2-5 5 600 4 760 1 160 *1
3-6 6 700 5 830 1 130 ®2
4-8 4 200 3 300 1 100
5-7 7 170 5 200 0 15 *1

g | g wlu 6-9 4 200 2 300 1 50 ®2
7-8 2 30 2 80 0 0 *1
3-9 1 100 1 100 0 0 *1
9-10 7 600 6 670 1 70 *1,2

53450
23 g5 dall (ge) prmd (Saile (8 Qi) CAlSASpte LY 9-10 Adldl jbas

ral) el A gl 8IS o )5 Aaala ML) LAl B e Al 28 Qgead 2 Tota) cogt=Direct Cost +Indirect Cost==7130 + 70-150*1 =7050 $
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(150 S/week )R b pdilsa uall 441t ) Ciale 1) Slatidlyy 1A

14 | 14
e Act, Normal Time | Normal Cost$ | Crushtime | Crush Cost$ | Range Rate C.P
12 |4 500 3 750 1 250 *12
2- 4 100 2 300 2 100 *2
2- 2 200 2 200 0 0
2- 5 600 4 760 1 160 #1
3-6 6 700 5 830 1 130 *2
4-8 4 200 3 300 1 100
5-7 7 170 5 200 0 15 #]
6-9 4 200 2 300 1 50 *2
7-8 2 30 2 80 0 0 *1
9 |9 w | 8-9 1 100 1 100 0 0 *]
9-10 7 600 6 670 0 70 #1,2
53450

odall andli* Aoaaigh) AlS oy S5 daala*dailiay) ao Liall B p1a1% jpuate 4l e (geatad o)



ju.ul‘\ﬂs‘_jﬁ‘ lta oA La fpma e pa ) jladdl) callal oL (,S.u.d\.bb;d$ Jia
(150 S/week )R 5 pdlsa juall 441t ) Cale 1) Slatidly 1A

4 ' Reduction:

Solaall e 280 daTled gl Aolled jlue JS e 55 Lab JLlET) St Laanly Cpplaaall iy ollia JI5Y
range e O O e omd) e

PP

Total cost=Direct Cost +Indirect Cost==m 50+160—150*1 =7110 %
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Normal 3450
Red.1 Act.5-7 1week 25 3450-15=3465
Red.2 Act.5-7+Act.6-9 =1wk. 24 3465+15+50=35
30
Red.3 ACT.9-10 =1wk. 23 3530+70=3600
Red.4 Act.2-5+ Act 6-9=1wk. 22 3600+160+50=3
810
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26*150=3900

25*150=3750

24*150=3600

23*150=3450

22*150=3300
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Total cost=Direct Cost +Indirect Cost==3780 ot L40"‘44)+10*2 =5560%

C.P1: A-B-K-F-H, C.P2 :A-C-E-G-H
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- 2" Reduction:

Total cost= 3780+(25+22.5)+37. +40*42 - 55545
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3'¥ Reduction:

Total cost= 3780+37.5+47.5+ 40*41+ (50)=5555 41 el mems Alse ags bl

27 27
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Total cost=3780+37.5+47.5+ 40*41+ (50)-20=5535
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