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Suchat Bunnan 2012: The Study of Relationship Between Project Management and
Material Requirement Planning for Cost Reduction : A Case Study of Metal Forming
Industry. Master of Engineering (Engineering Management), Major Field: Engineering
Management, Faculty of Engineering at Si Racha. Thesis Advisor:

Miss Sirang Klankamsorn, Ph.D. 174 pages.

The objective of this research is to investigate the relationship between the project
management and the material requirement planning in a metal forming industry. The principle of
project management and material requirement planning are applied to plan the material demand,
the ordering schedule, the receiving schedule and the inventory management. The aim of the
planning is to relate and integrate all activities of the project. The target is to reduce the inventory
cost and project management total cost. In addition, the efficiency of asset management and
competition potential can be increased. The critical path method and the material requirement
planning are utilized to determine the material purchasing schedule by the project plan. The
schedule depends on the critical path in which the material receiving is followed by the

determined schedule.

The results show that the application among the project management, the critical path
method and the material requirement planning can reduce the inventory cost by 49.65%, reduce
the storage area by 22.63% and reduce the inventory holding cost by 7.85%. it can be concluded
in that the project management and the material requirement planning has a significant
relationship to smooth the project management plan and can reduce the total cost of project

management.

Keyword : Project management, Material Requirement Planning , Critical Path Method.
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1 A Customers approve shop drawing

2 B Site survey
3 C  Check structure, Measuring orders
4 D Production order
5 E Install the main roof 33985 m
. ] - 6 F  Install roof skylight 7408 m
i ||I I I | | ||||| |||| 7 G Installing the wall on the right 3,500 o
M
i | I. | | |||| 8 H  Installing the wall on the left 3,500 mZ
I | ||| I 9 I Install the front building wall 3,000 m
10 J Install the rear building wall 3,200 m
11 K Install ceiling on the right 900 m
12 L Install ceiling on the left 900 m
13 M Install Roof Canopy1 (Front side) 1,500 m2
14 N Install Roof Canopy?2 (Rear side) 2,000 m2
15 O Install Roof Canopy3 (right side) 900 m
16 P Install Roof Canopy4 (right side) 2,000 mZ
17 Q  Waste Cleanup quality installations before delivery
18 R Delivery
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Predecessor Duration Quanlity  Unit

Step Activity
(s) (Day)

1 A Customers approve shop drawing = 7

2 B Site survey A 1

3 C  Check structure, Measuring orders B 2

4 D  Production order C 8

5 E  Install the main roof D 40 33,985 m2
6 F  Installroof skylight D 15 7,408 m
7 G Installing the wall on the right D 42 3,500 m2
8 H Installing the wall on the left D 4 3500 m
9 I Install the front building wall F 20 3,000 m’
10 J  Install the rear building wall E 20 3,200 m2
11 K Install ceiling on the right G 7 900 m2
12 L  Install ceiling on the left H 7 900 m2
13 M  Install Roof Canopyl (Front side) | 5 1,500 m2
14 N  Install Roof Canopy2 (Rear side) LJ 2 2,000 m2
15 O  Install Roof Canopy3 (right side) K 10 900 m’
16 P  Install Roof Canopy4 (right side) N 2 2,000 m’
17 Q  Waste Cleanup quality installations before delivery PNM 5 -

18 R Delivery S 3 -
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Predecessor Duration Quanlity  Unit
Step Activity
(s) (Day)

1 A Check and approve shop drawing - 4

2 B Site survey A 1

3 C  Check structure ,Measuring orders B 1

4 D  Production order C 8

5 E Install the main roof D 40 9,607 m2
6 F Install the front building wall E 7 1,000 m
7 G Install the rear building wall E 7 1,000 m’
8 H  Installing the wall on the right E 7/ 1,500 m’
9 1 Installing the wall on the left E 7 1,500 m2
10 J Install Roof Canopy1(Front side) F 3 1,396 m2
11 K  Install Roof Canopy?2 (Rear side) G 6 900 m’
12 L  Install Roof Canopy3 (right side) I 7 1,415 m’
13 M  Install Roof Canopy4 (left side) J 4 300 m’
14 N Verification of work completed, Waste cleanup JK,LM S -
15 O  Delivery N 3 -
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Predecessor Duration Quanlity  Unit
Step Activity
(s) (Day)

1 A Customer approve shop drawing - 7 -

2 B Sitesurvey A 1 -

3 C  Check structure, Measuring orders B 2 -

4 D  Production order C 7 -

5 E  Install the main roof D 31 9,479 m2
6 F  Installroof skylight D 6 581 m
7 G  Install Roof monitor E 9 400 m’
8 H Installthe front building wall E 8 2,000 m2
9 I Installing the wall on the left F 11 3,000 m2
10 J Install the rear building wall G 5 2,000 m2
11 K Installing the wall on the right 1 13 3,000 m2
12 L  Install Roof Canopyl(Front side) H 6 300 m’
13 M Install Roof Canopy2(Front side) L 9 300 m2
14 N Install Roof Canopy3(right side) K 11 500 m
15 O  InstallRoof Canopy4 (left side) N 11 500 m
16 P Install Roof CanopyS5 (Rear side) J 9 400 m2
17 Waste cleanup. quality installations before delivery ~ M,O,P 3 -
18 Delivery Q 2 -
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Predecessor Duration Quanlity  Unit
Step Activity
(s (Day)

1 A Customer approve shop drawing - 7 -

2 B  Site survey A 1 -

3 C  Check structure, Measuring orders B 2 -

4 D  Production order C 8 -

5 E  Install the main roof D 34 6,395 m2
6 F  Installroof skylight E 15 320 m
7 G  Install the front building wall E 20 400 m’
8 H  Install the rear building wall E 20 400 m
9 I Installing the wall on the right F 42 1,450 m
10 J  Installing the wall on the left F 42 1,450 m’
11 K Install Roof Canopy1(Front side) G 5 500 m2
12 L  Install Roof Canopy?2 (Rear side) H 5 300 m2
13 M  Install ceiling on the right I 7 110 m’
14 N Install ceiling on the left J 7 110 m2
15 O  Install Roof Canopy4 (right side) LM 4 250 m
16 P Install Roof Canopy3 (left side) KN 4 250 m’
17 Q  Install Roof Canopy5 (right side) o 2 250 m’
18 R Waste cleanup quality installations before delivery P.Q 5 -
19 S Delivery R 3 -
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Predecessor Duration Quanlity  Unit
Step Activity
(s (Day)

1 A Customer approve shop drawing - 7 -

2 B  Sitesurvey A 1 -

3 C  Check structure, Measuring orders B 2 -

4 D  Production order C 7 -

5 E  Install the main roof D 40 7,000 m2
6 F  Install roof skylight D 5 550 m
7 G  Install Roof monitor E 7 1,400 m2
8 H  Install the front building wall F 12 300 m2
9 I Install the rear building wall G 12 600 m
10 J  Installing the wall on the left I 9 300 m’
11 K Installing the wall on the right H 9 300 m’
12 L  Install Roof Canopy? (right side) K 9 900 m
13 M Install Roof Canopyl(Front side) L 6 900 m’
14 N Install Roof Canopy3 (left side) M 11 990 m’
15 O  Install Roof Canopy4 (left side) N 11 250 m2
16 P Installroof and wall building office. J 8 820 m2
17 Q  Install Roof Canopy5 (Front Office) P 5 117 m’
18 R Waste cleanup quality installations before delivery 0,Q 3 -
19 S Delivery 3 -
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1. duna l4anei (Forward Pass) tWonnausudusaga ( Early Start,ES) tazm

3 . 1 a
LIUIIGA (Early Finish, EF) U9L§10sNINTTN

F/15 1120 M/5

smasualiaan (Forward Pass)

A 9 g 4 A 9y 1o
1.1 nammmsmqﬂmaﬂwumsmummu0

1.2 EFij =ES; Dij

13 ESj= 1\/[21Xi [EF;J]

fanssu EmImuIn

ES,=8S=0

A
EF,=ES, +D, =0+7=7
ES, =EE, =7

B
EE =ES, +D,=7+1=8
ES,. —EF, =8

C
EE =ES. +D.=8+2=10
ES, =EE =10

D

EF =ES +D =10+8=18

D D D



ES, =EE =18
EE, =ES, +D, =18+40=58
ES, =EE =18

EE =ES, +D, =18+15=33

EE, =ES, + D, =18+42 =60
ES, =EE =18
EE, =ES, +D, =18+42 =60
ES, = EF, =33
EF, =ES, +D, =33+20=353
ES, = EE, =58
EF, =ES, + D, =58+20="78
ES; =EE, =60
EF, =ES, +D, =60+7 =67
ES, =EF, =60
EF, =ES, +D, =60+7 =67
ES,, =EF =53
EF, =ES, +D,, =53+5=58
ES, = Max(EF,,EF, )

= Max(78,67)="78
ES, =EE =67
EF =ES ,+D, 6 =67+10=77
ES, =EE, =77
EF, =ES, +D, =77+2=179
ES, = Max(EF,,,EF,,EF,)

= Max(58,80, 79) = 80



ES, =EF, =85

EF, =ES, +D, =85+3=88

2. MuIndoUNdL (Backward Pass)
4 A 3 .. 1 a
Lﬁ@ﬁmm!iu%ﬁm (Late Stal’t,LS) LLaznmmm%ﬁqﬂ (Late Fll’llSh,LF) VONLAATNINTTU

2.1 naaTingaves Inuagamorziiunaniusgaved lvuagaio
22 LS, =LF =D, e [3]
23 LE =Min(L§) oo [4]

ABMIsuIudounay

nansIu IBMsuIn

R LF, =T = 88

LS, =LE, —D, =88-3=85
9 LE, =LS, =85

LS, =LE, D, =85-5=80
p LE =L, =80

LS,=LE -D, =80-2=78
o LF, =LS, =78

LS, =LE —D, =78-10=68
N LE, =LS, =80

LS, =LF —-D_=80-2=78
M LE, = LS, =80

LS, =LE,-D, =80-5=75
L LE =LS, =78

LS, =LE -D, =78-7=71
K LE =LS =68

LS, =LF, -D, =68-7=61



LF =LS, =78

LS, =LE -D, =78-20=58

LE=LS, =75

LS =LE-D, =75-20=55

LE =L§ =71

LS, =LF,—D, =71-42=29

LF, =LS =61

LS, =LE, —D, =61-42=19

LF. =LS =55

LS, =LE —D, =55-15=40

LE =LS, =58

LS, =LE —D, =58-40=18

LE, =Min(L§.,LS;, LS, LS,,)
=Min (18,40,1929) =18

LS, =LF —D,=18-8=10

LE.=LS, =10

LS.=LE.-D_.=10-2=8

LF, =LS. =8

LS,=LF, —-D, =8-1=7

LE, =LS, =7

LS, =LF, -D, =7-7=0

3. AMUIUKHIIDA08AITIN (Total Float, TF)

launszeznamnanssuanioars 1d Iaeliii i lasamsarind i ld Tae
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' 1 A A yd A Y A A A A 4 d
msmwamqszmnnamgimm"lmsmqﬂ LLﬁ%%W]fIﬂGH?JﬁlIﬂ”ITVI [5] manmmaimiaqﬂ

Aunafieiiiigamuaumsii [6]
3.1 TF, = LS, - ES,

.. [5]

(6]



ATMIMUIUNIIAA0IAITIN

)
NINTIIN

A

ad o
IBNIINTHIU

TF, =LS, -ES, =0-0=0
=LF, —-EF, =7-7=0
TF, =LS, -ES, =7-7=0
—LF, —EF, =8-8=0
TF, =LS. -ES. =8-8=0
=LE —EF =10-10=0
TE, =LS, -ES, =10-10=0
—LF —EF, =18-18=0
TF, =LS, -ES, =18-18=0
—LE —EE =58-58=0
TE =LS, -ES, =40-18=22
=LE —EE =55-33=22
TE, =LS, -ES, =19-18=1
=LE,—EE, =61-60=1
TE,=LS, -ES, =29-18=11
=LE,—EF, =71-60=11
TE =LS -ES, =55-33=22
—LE—-EE =75-53=22
TF, =LS, - ES, =58-58=0
—LE—EF =78-78=0

TF, =LS, -ES, =61-60=1

=LF —EF, =68-67=1
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TE =L§ -ES =71-60=11
=LE —EE =78-67=11
TE, =LS, - ES, =75-53=22
—LE,—EE, =80-58=22
TF, =LS, - ES, =78-78=0
=LFE —EF, =80-80=0
TF, =LS, -ES, =68-67 =1
—LE,—EE, =78-77=1
T, =LS, -ES, =78-77=1
=LF, —EF, =80-79 =1
TE, =LS, - ES, =80-80=0
=LE, -EFE, =85-85=0
TE, =LS, - ES, =85-85=0

=LF, —EF, =88-88=0

4. funamnagangulifinan (Free Float (FE)))
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NITANNAUNTN [7]

4.1 FE =ES, ~EE, wccccooon



AMsmamnaaesiidaTz( FF)

fonssu IBMIMUIN
A FF, =ES_-EF =7-7=0
B FF, =ES_-EF, =8-8=0
c FE =ES, -EE =10-10=0
FF, = Min (ES,,ES,ES,,ES,)-EF,
b =Min(18,18,18]18)-18=18-18=0
E FE =ES, -EF =58-58=0
. FE = ES, -EF =33-33=0
. FE =ES, -EE =60-60=0
H FE, =ES, - EE, =60-60=0
. FE = ES,, - EE =53-53=0
; FE =ES, - EE =78-78=0
4 FE =ES, -EE, =67-67=0
L FE =ES, -EF =78-67=11
M FFE, =ES, - EF, =80-58=22
N FF, = ES, - EF, =80-80=0
o FE =ES, -EF, =77-77= 0
. FF, =ES, - EE = 80-79= 1
0 FF, = ES, - EF, = 85-85= 0

R FF, =T-EF, =88-88=0
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Y ° 2 < 3 ' '
MmN 11 Naﬂ"lﬁﬂ"I‘L!’Jﬂllfm"lljilﬁuliﬁﬁﬂ&ﬁﬂW&ﬁﬁﬂ!iiq’ﬂ nmﬁﬂwqm’m HazIan ﬁﬂwquiﬁ'

nlaveelasamsnsdianyn 1

IQ' < N‘ < < 4‘ Q‘ Y ‘!‘ < Y ‘!‘ A ' A 1T a
[BUINGA @3N GA LUV INGA @IV INga At gariguaase

Tvua  ¥oaiu 1AM (D)

(ES) (EF) (LS) (LF) (TFij) (FFij)
1-2 A 7 0 7 0 7 - -
2-3 B 1 7 8 7 8 - -
3-4 C 2 8 10 8 10 - -
4-5 D 8 10 18 10 18 - -
5-6 E 40 18 58 18 58 - e
5-7 F 15 18 33 40 55 22 -
5-8 G 42 18 60 19 61 1 -
5-9 H 42 18 60 29 71 11 -
6-11 J 20 58 78 58 78 0 -
7-10 I 20 33 53 55 75 22 -
8-12 K 7 60 67 61 68 1 -
9-11 L 7 60 67 71 78 11 11
10-14 M 5 53 58 75 80 22 22
11-14 N 2 78 80 78 80 - -
12-13 O 10 67 77 68 78 1 -
13-14 P 2 77 79 78 80 1 1
14-15 Q 5 80 85 80 85 2 -

15-16 R 3 &5 88 &5 88 - -




Y ° 2 < 3 < ! '
M3199 12 Namiﬂm’;mnamw’fumqmammsmmqﬂ nmﬁwqusm memﬁﬂwquiﬁ’

nlaweaInsamansaianyn 2

v
a Y

IQ' < N‘ < < 4‘ ‘!‘ & YV =) 1) =) 1) a
A BuEga  wiudga  Gunnga  w@INNge  davgy  Bavgudasy
Tvua  Yenu a1 (D)

(ES) (EF) (LS) (LF) (TFij) (FFij)
12 A 4 0 4 0 4 ) ]
2-3 B 1 4 5 4 5 ; )
3-4 C 1 5 6 5 6 - -
4-5 D 8 6 14 6 14 - -
5-6 E 40 14 54 14 54 g -
6-7 F 7 54 61 58 65 4 -
-8 G 7 54 61 55 62 1 .
69 H 7 54 61 54 61 . -
610 1 7 54 61 57 64 3 -
7-11 ] 3 61 64 65 68 4 4
811 K 6 61 67 62 68 1 1
9-11 L 7 61 68 61 68 : -
10-11 M 4 61 65 64 68 3 3
11-12 N 5 68 73 68 73 - -

12-13 (0] 3 73 76 73 76 - -




Y ° 2 3 3 g ' ,
M1519N 13 wamsmmmnmgmﬁ’ugsaqm’samﬁmi’sqﬂ nmﬁﬂwqui’m uaznmﬁwquiﬁ’

nlaealnsamansaianen 3

A g A s & A a Y 2 s _ ¥ a A 1 A 1 a
A R RPUIINGA  @IVUNINGA  [IUPINGA @V INgA aatige  gariguaase
Tvua YoM  nA1MU (D)

(ES) (EF) (LS) (LF) (TFij) (FFij)
1-2 A 4 0 4 0 4 ; ]
2-3 B 1 4 5 4 5 - -
3-4 C 2 5 7 5 7 - -
4-5 D 7 7 14 7 14 - -
5-6 E 31 14 45 14 45 - -
5-7 F 6 14 20 16 22 2 -
6-8 G 9 45 54 45 54 - -
6-9 H 8 45 53 45 53 - -
7-10 I 11 20 31 22 33 2 -
8-11 ] 5 54 59 54 59 - -
9-13 L 6 53 59 53 59 - -
10-12 K 13 31 44 33 46 2 -
11-15 P 9 59 68 59 68 - -
12-14 N 11 44 55 46 57 2 -
13-15 M 9 59 68 59 68 - -
14-15 O 11 55 66 57 68 2 2
15-16 Q 3 68 71 68 71 - -

16-17 R 2 71 73 71 73 - -




Y ° 2 < 3 < ! '
msan 14 Namimmmnmﬁué’umqmmmsmmqﬂ nmﬁwqusm uammﬁﬂwquclﬁ

nlaedlnsamansaianen 4

Q‘ =3 l!' =3 =3 ‘!‘ ‘Q‘ Y d‘ < Y d‘ S \ A a
[¥UIINGA @IVUNINGA LNYINGA @y INga gatig  gariguease

Tvua Yol  NMIU (D)

(ES) (EF) (LS) (LF) (TFij) (FFij)
12 A 7 0 7 0 7 - -
2-3 B 1 7 8 7 8 ; )
3-4 C 2 8 10 8 10 - -
4-5 D 8 10 18 10 18 - -
5-6 E 34 18 52 18 52 , -
6-7 F 15 52 67 52 67 - -
-8 G 7 52 59 111 118 59 -
69 H 7 52 59 104 111 52 -
7-10 1 42 67 109 67 109 2 -
7-11 42 67 109 74 116 7 -
813 K 5 59 64 118 123 59 52
9-12 L 5 59 64 111 116 52 52
10-12 M 7 109 116 109 116 ; s
11-13 N 7 109 116 116 123 7 -
12-14 0O 4 116 120 116 120 - -
13-15 P 4 116 120 123 127 7 7
14-15  Q 7 120 127 120 127 ; -
15-16 R 5 127 132 127 132 - -

16-17 S 2 132 134 132 134 - -
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i

Towe  dorms  mamin ) Buwsifign wiusiiga Guhiige  wSeiifige  davgu  dangudase
(ES) (EF) (LS) (LF) (TFij) (FFij)
12 A 7 0 7 0 7 - ]
2-3 B 1 7 8 7 8 - -
3-4 C 2 8 10 8 10 - -
4-5 D 7 10 17 10 17 - -
5-6 E 40 17 57 17 57 2 3
5-7 F 5 17 22 35 40 18 -
6-8 G 7 57 64 57 64 3 -
7-9 H 12 22 34 40 52 18 -
8-10 I 12 64 76 64 76 a -
9-11 K 9 34 43 52 61 18 -
10-15 J 9 76 85 76 85 = -
11-12 L 9 43 52 61 70 18 -
12-13 M 6 52 58 70 76 18 -
13-14 N 11 58 69 76 87 18 -
14-17 O 11 69 80 87 98 18 18
15-16 P 8 85 93 85 93 - -
16-17 Q 5 93 98 93 98 - -
17-18 R 3 98 101 98 101 - -
18-19 S 3 101 104 101 104 - -
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e ANE
Installation Metal Roof with Insulation
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Ins. Metal Roof with Insulation (1)
Roof Sheet with Insulation (1)

Metal Coil (5)
PE (1.13)
Adhesive (0.06)

Connector (1)

Screws WAF 12-14x16 C3(6)
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Ins. Wallor

Ceiling
(Im?)

!Metal Coil

d’ 9 Aa o 4 a os/l @ ~A R
MNN 37 quﬁsnNammmmimmwumazl?hmmummmmﬁﬂm

Y o 1 o w nszl a o P ) o a es/l @
MI19N 18 um%iwmsmﬂmmmmuEumwamﬂmmﬁi%’amsummﬂmwumazEluwmu

YOINTUANH
Installation Wall or Ceiling
Level 0 Level 1 Level 2
Ins.Wall or Ceiling (1)
Wall or Ceiling Sheet (1)
Metal Coil (5)
Screws HWF 12-14x20 C3(4)
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 Ins. Skylight

| Roof
\(lm)

LT%D LT{ 15D LTFI5D

-

4' 9 a o 4 a 3 o [ ==
MNN 38 TAssas WHaAN N MIAAAIHaIn 1UTaUle9uUoInTaAny

Y &7 @ o w 3 a o s ) [ a qa.:} @ 1
M99 19 TaFsemsigamudiduiuvesnaanumn Fdmsumsaaaaraent 15 e

YOINTAANH
Installation Skylight Roof
Level 0 Level 1 Level 2
Ins. Skylight Roof (1)
Roof Skylight Sheet (1)
Dome Washer (3)
Screws HWF 14-14x30 C3(3)
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v
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a

AAANDLTIINS

g 2
FOYUITU

VUIATY

Y v
Faanin  Ysinadudn

M9

(M)

Tumsda

Ins. Metal Roof with Insulation

Roof Sheet with Insulation
Metal Coil

PE Foam

Adhesive

Connector

Screws WAF 12-14x16 C3
Ins.Wall or Ceiling

Wall or Ceiling Sheet
Screws HWF 12-14x20 C3
Ins. Skylight Roof

Roof Skylight Sheet

Dome Washer

Screws HWF 14-14x30 C3

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

LFL

3

7

30

15

45

15

15

15

15

9000 Kgs
1800 m”
600 Kgs
1000 Pcs

5000 Pcs

5000 Pcs

100m

500 Pcs

5000 Pcs
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o = v y ¢ & o vg ¥ o y
Junoui 7 MwuANUAoIMITaauazdetioiag v Maswmusimuams ldauvesTasins
Tasdai1vuaaInIua189IUINgA Critical  Path 1d1n20ANNT5 U9 17 lanssaiy

o A o 4
ﬂ1ﬁuﬂlﬁﬁ1°ﬂﬂ1ﬁuﬂub

%1ﬂ@nﬁNﬂ']ﬁ’JNLLWHﬂ’JHJé]ijﬂﬁ’?ﬁﬂUlﬁ}ﬁWWuﬂﬂﬁﬁ\maﬁ Roof Sheet with Insulation

q

I 1 o dy
Wy 11 ¥19a199%

(1) AouisuTasens 1 F1la1iazdosdanan Roof Sheet with Insulation $117U 19,089 ATHLAY
sy ludlanddi 1

@) néamnniayInsams 1udn 1 §1a1adoadanan Roof Sheet with Insulation $1171 47,184
asuuaz o ludlanii 2

3) nianiuIasems liuda s dlanazdoadanan Roof Sheet with Insulation §1U2U 1,800
asuuazsuh ludlanid o

@ ndamnsulaseamslludn 6 laiazdeadanan Roof Sheet with Insulation §1U71 3,200
asuuazsuh ludlania 7

(5) ndennisuTasamsliuds 7 dlaniozdesdanan Roof Sheet with Insulation 11471 7,951
asuuaz o ludanii 8

©) viamnsulasamsluda s §lanideadanan Roof Sheet with Insulation §117U 1, 130
asuuazsuh ludlania o

) néanniauTasams1udn o §1la1iazdeadanan Roof Sheet with Insulation §1U2U 4, 000
asuuazsuh ludlanid 10

® waanGulasams 1 11 §anideadanan Roof Sheet with Insulation $11491 820 A5,
wazfuhluddanid 12

© wdamnisuTngams ludn 12 danidoadanan Roof Sheet with Insulation $11U 117 A54.
wazuhluddensid 13

(10) n&anizuTasams 17 15 Flaideed s Roof Sheet with Insulation 117U 500 AT,
wazsusn luddanii 16

(1) wdenisuIasamsluda 16 danideadanan Roof Sheet with Insulation $1121 250

(% [ J {
asuuazsudnludlarrin 17
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%Wﬂﬂﬁﬁﬂﬁ'ﬂ\uquﬂ'ﬂiﬁgfﬂ\‘iﬂ'ﬁ')ﬁﬂ 1lfs?ljﬂ11’iuﬂﬂ1'iﬁ\‘mﬁ@ Connector 114 5 H39IA199%

1 A ] 4 Y M Lﬂy o v W F) [ P
(1) AeuisuIATans 2 d)arazdeadadio Connector $11491 20,000 A5 ludilain 1
1 A Y] 4 9 o Lﬂy o @ % 9 [ P
) neusNIATINS 1 F1A1HazADada%® Connector $11IU 47,000 #2 uazS U ludila1vin 2
Y Q' [ Jd a'/ g o [ [
3) naannsuIagans liudn 4 dlaazdeadads Connector 314U 5,000 Auaz v Iy
@ s
e 6
[ Q‘ (Y] J q‘/ 4 o [ [
@) ndansulasamsliuds 6 dila1iazdeadada Connector 911491 8,000 Fauaz sl
o P
dianvin 8
[ t&’ [} 4 u‘/ g o [ [
(5) naanTuIasams luda 7 dlanfazdeadadi® Connector 314U 6,050 Aamaz T lu

Flanin o

£ v o a A Ao o dy &' A 9 =1 Qs’l =
FIVLAINVINNTAUHUOUUVUANATMsFesolosuau Iasanmsiosnsuaegi iy

Y
NUIUNINUA 86,041 A7)

v Y
NNTNMTINUNUANNADINTTTA IR THUANTTIHD Screws WAF 12-24x16 C3

Q

I~ 1 % dy
W 7 ¥9a199%

(1) fouisyTasams 2 SUaz80edade Screws WAF 12-24x16 C3 $1147 115,000 §351191
Tudalanii 1

@) Aeusulasams 1 dai 18098950 Screws WAF 12-24x16 C3 $1171 285,000 A7 LA
Suhludalanddi 2

3) ndannisulasams lauda 4 FUareedado Screws WAF 12-24x16 C3 $117U 10,000
Fwazsudnludlanii 6

@ ndmnisulasemsluda s Flariardado Screws WAF 12-24x16 C3 $117u 19,000 §17
wazdushludlaia 7

(5) wdanniuTazams g 6 daazdoadado Screws WAF 12-24x16 C3 $1147U 47,000
Fwaziushudaniii 8

6 nidanniuTassns luds 7 dlaniazdosdado Screws WAF 12-24x16 C3 $11471 20,000
Fwazsushludaniii o

7 wdsnisulasamsliuds s dlanizdeadade Screws WAF 12-24x16 C3 $1471 20.250

[ [} [ J {
Fuazsudnludlainio
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& 1 o a A Aa o dy A A 9 =~ 3 =S
FIVLANNNMTAUHUNUUDUANNTMsFeToilosuau Insamsiosnsuag iy

NUIUNINUA 513,888 A

[ o M a . I
%Wﬂﬁn31\‘]ﬂ13'§’|\1llwuﬂ313~1§9{@\‘]fni’]ﬁﬂ ulﬁﬂ’lﬁuﬂﬂWiﬁﬂWﬁ@] Wall and Ceiling 1o

q

v
¥9a1A9T

(1) wasnnisuTagens 1uda 1 flanirzdeadanan Wall $112U 10,000 @53, a3
Tudaniii 2

) w&annisulasams 1uds 2 dlanfasdesdanan wall $1121 300 a5y, tazushly
Flaidi 3

(3) ndannisulasamsluda 3 flaniizdosdanan Wall $1uu 6,300 3w, uazsudly
Flanidi 4

@) ndamnisulasans luda s flafazdeadanan wall $7un 2000 asw. uazudaly
Flaidi 6

(5) naannisulasansliuda 6 dlaiazdesdanan Wall $112U 7,800 A3w. uazidnly
Flansidi 7

6) naannsulasamsliugs 7 Slaaedanan wall $1142u 5,000 a5y, taziudnly
Flaidi s

7) wanisuTasansluds 8 dlaiesdanan wall $1uan 3,500 asy. uazfuidaly
Flanidi o

®) ndannsuTnsems luds o dlaiazdeadanan wall $1un 300 asy. uazushly
Flanidi 10

©) ndwnisuTasans 1uds 14 daniazdesdanan wall $119u 220 asw. uazuidaly
Flanidi 15

v Y
ﬁ]”lﬂ@]”IiNﬂﬁ’JNLLNuﬂ’J"IiJ{g{’OQﬂ”Iig;l’ﬁ'ﬂllﬂg]}ﬁ”lﬁuﬂﬂ"liﬁ"ﬂ“dﬁﬂ Screws HWF 14x14-20 C3

a

I~ 1 o dy
1wy 6 ¥198199%

(1) AouEyIATINs 1 d1aHazdeadado Screws HWF 14x14-20 C3 §1471 42,000 67 1oy
Sudhludlania 2

@) vaanisuIasams a2 daiazdoadade Screws HWF 14x14-20 C3 $1471 10,000
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Fuazsushludalanii 4
3) niannisulasams uda 4 FUarasdoedade Screws HWE 14x14-20 C3 §1171 10,000
§uazsudnludanidi 6
@ wdannsulasams uda s FUaaedoedade Screws HWE 14x14-20 C3 §1171 30,000
§uaz s luddandd 7
(5) ndannauTasans luda 6 dlamizdosdado Screws HWF 14x14-20 C3 $1174 20,000
& ez luddandd s
©6) vidannEuTasans ud 7 §laniaedosdado Screws HWF 14x14-20 C3 $107U 14,680

[ Y] [ 4 {
i uazsudnludanin o

£ v o a A Ao o dy di A 9 ~ QB/I =
FIVLANVINNTAUHU ULV UANATMsFeFolosuau Iasemsiiosnsuaei iy
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PUIUNINUA 141,680 A
Y [ Yo o dy . I ' 1% dy
NNNTNMIANNABING TR TARMUAMTT%0 Skylight Roof Sheet 1113 29l

' ' Y ]

(1) neuisuIazams 1 dlaniszdesdadio Skylight Roof $1147% 581 im3 wazsuinludanin 1

o A 9 [ o 9 o Lﬂy . o [ 9
) vaannisy Iazems 1uda 1 ddaniazdesdedio Skylight Roof $1UIU 7,598 AT LaLS U

o P

Tudanin 2

o A ] 4 M g o [
3) vaanisu Insams 1uda 6 daniazdeedade Skylight Roof 311434 320 Was uazsunlu
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1 A [ 4 Y @ dy o o o 9y [ P
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NATNMIINLHUANNADINTIAN IARIHUANITTIHD Screws HWF 14x14-30 C3

q

I~ 1 % dy
WY 2 B9 199T

1 A @ J Y o dy o o o Y (% P
(1) nouisNIATIMT 2 dUativeAodaye Screws 314U 5,000 A1 wazsun luddamin 1

' A @ ¢ Y e A o o o Y Y s
2) ﬂﬂu&illiﬂiﬂfﬂi 1 ﬁﬂﬂTWﬁ]gﬁﬂﬂﬁQ"H@ Screws 91UIU 20,497 11 Lgazimﬂlﬂuﬁﬂmwm 2

£ v o a A Ao M) dy di A 9 ~ qs/l =
FIVLAINVINNTAUHUUUDUANATMsFeFolosuau Iasanmsiioesnsuae iy

Y
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) » Yo o & . ' o A
MNNTRNMITUHUANUADIMT IR AT UM Tedo Metal Coil 11U 9 F290m1A 9T

(1) Aowisulnsems Sanizdesdade Metal Coil 117 96,000 Kg tazSudhReuT I
1§ad

@) fousuTlasens 4 Filaniaedoadase Metal Coil 11471 290,000 Ke tiazudh ludaniiii
3) fouiEuTasens 2 Filaniaedoadade Metal Coil 11471 32,000 Kg waziuinludlanid 3
@) ndennsulasemsluda 1 SUariazdedade Metal Coil 11471 19,000 Kg tag5uiin
Tudalaniii s

(5) ndennizulasansluda 2 SUariazdedade Metal Coil 11471 55,000 Kg 4agsuian
Tudalaniii 6

6) naannisulasems luda 3 FUaaedeme Metal Coil §117U 65,000 Kg ttaz syl
§laidi 7

7) n&snnsuTnsans gy 4 dUarasdesdedo Metal Coil 142 20,000 Kg tag3uin
Tudlaniii 8
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1.2 EFij:ESi+Dij ..............
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EF =ES, +D, =0+7=7

NN B

ES, =EF, =7

EF; =ES; +Dy=7+1=8

NIN55Y C

ES, =EF, =8

Gl42
7 0/10, P/2 Q5
( 95‘(1\2)-’ 13 )14

@ 16
EI40/ 6 Ji20 N/2
>

EF. =ES.+D.=8+2=10

NN D

ES, = EE. =10

EF, =ES, +D, =10+8=18

NIN55U E
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AIN5SU F
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EF, =ES, +D, =67+10=77
NINITU P

ES, = EF, =77

EE, =ES, +D, =77+2=79
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ES,, = Max(EE, , EF,,EF,)
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22 L§=LE-D; ... [3]
23 LE=Min(Lg) ... [4]
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AU R

LS, =LF —D, =88-3=85
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LF, = LS, =85

LS, =LE,~D, =85-5=80

AINTY P
LF, =LS, =80
LS, =LE-D, =80-2=78
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LF, =LS. =8
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%30
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=LE.—EE. =10-10=0
NN D

TF, =LS, -ES, =10-10=0

=LF, —EF, =18-18=0
NINIU E
TF, =LS, -ES, =18-18=0
=LF —EF =58-58=0
NINITU F
TF, =LS, - ES, =40-18=22
~LE,—EE, =55-33=22
NINITN G
TE, =LS, -ES, =19-18=1
=LE, -EE, =61-60=1
AINIIN H
TE, =LS, -ES, =29-18=11
=LE,—EF, =71-60=11
NINITV I

TF =LS, -ES, =55-33=22

=LF, —EF, =75-53=22
NN J

TF, =LS, - ES, =58-58=0

—LF, —EF, =78-78=0
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NN K
TF, =LS, -ES, =61-60=1
=LF, —EF, =68-67=1

ANV L

TF, =LS, -ES, =71-60=11

~LE —EF, =78-67=11
AINITY M

TF, =LS, -ES, =75-53=22

=LF, —EF, =80-58 =22
NINISU N
TF, =LS, -ES, =78-78=0
= LF, —EF, =80-80=0
NN O
TF, = LS, - ES, = 68-67 =1
=LE,—EF, =78-77=1
NINTY P

TF, =LS, -ES, =78-77 =1

=LF, —-EF, =80-79 =1
NINITN Q

TF, = LS, -ES, =80-80=0

=LF, ~EF, =85-85=0

NINITU R

TF, =LS, -ES, =85-85=0
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=LF, —EF, =88-88=0

4. fSunavnanganguliiar (Free Float

(FF, Nvosnunaialiari1d laela

A < 1 {
ﬂiz‘nm’mmu&'usiaqmmtmazﬂmﬁ%

U

fa 'l drunald Tasnisiiiainansudu

< o d_a
Li’JZ‘IWIJi’J\NWUElﬂll']Ja']_IL’Ja”ILﬁﬁ]ﬁ’JZ‘IWUBQ

]
o w A =

NUAMSINMITANMNENMSh [7]

4.1 FE=ES, ~EE wcvvvcerernn. [7]

AMsmamnaaesiIaaTz( FF)

NINTIN A

FF, =ES, -EF, =7-7=0
NINTIN B

FF, =ES,-EF, =8-8=0
NINTIN C

FF. =ES, -EF. =10-10=0
NINTIN D

FF, =Min(ES,,ES, ,ES,,ES, )-EF,
= Min (18,18,18,18)-18 =18-18 =0
NINTIN E

FE, =ES, - EE, =58-58=0
NINTIUF

FF, =ES, - EE, =33-33=0
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NINTSN G NAINTIN Q

FF, =ES, -EF, =60-60=0 FE, = ES, -EF, = 85-85= 0
NINIsU H NINITU R

FF, = ES, -EF, =60-60=0 FF, =T -EF, =88-88 = 0
NINITU I

FF, = ES,, - EF, =53-53=0
NINTINJ

FF, =ES, -EF, =78-78 =0
NINTIN K

FF, =ES, -EF, =67-67=0
NINTIN L

FF, =ES, -EF, =78-67 =11
NINTIN M

FF,, = ES, - EF,, =80-58=22
NINTIU N

FF, = ES, - EF, =80-80 =0
NINTIN O

FE, =ES, -EF, =77-77= 0
NINTIN P

FF, =ES, - EF, = 80-79= 1



MIMUIUIAIVU AT CPM Proj.2

1.&wa l9am (Forward Pass) tWo 1

A <
nmgméfmsaqﬂ (Early Start,ES) Lagian

1@391329A(Early Finish, EF) Y04uaaz

NN

- K6

Al4 BM1 __ CH __ DI8 __ EI40 l .

J’J’J’J’J"E

ad o Y 9
’J‘ﬁﬂ1iﬂ1u3ﬂ‘!1ﬂﬂﬂ\‘lﬁu1

A ¥ g A A g
1.1 L’Jﬁ%‘iuﬁul‘i’)ﬂﬁﬂﬂlENT‘H“H@!'H'&J@]“H

1101 0

1.2 EFij:ESi+Dij

1.3 ES;=Max [EF,]

NINITU A

ES =S=0

A

EFA =ES, +D, =0+4=4
NN B

ES, = EF, =4

EE; =ESg +Dg =4+1=5
NN C

ES.=EFE, =5

EF.=ES.+D,=5+1=6
NINTIN D

ES, =EF. =6

EF, =ES, +D, =6+8=14
NINTIN E

ES, =EE, =14

EE, =ES, + D, =14+40=54
NINTIN F

ES, =EF, =54

EE =ES, +D, =54+7=61
NINTIN G

ES, =EE, =54

EFE, =ES, +D, =54+7=61
NINTIN H

ES, = EE, =54

EE, =ES, +D,, =54+7=61
NINTIN I

ES, =EF, =54

EF, =ES, +D, =54 +7 =61
NINTINJ

ES, =EF. =61

EF, =ES, +D, =61+3=064
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NINTIN K

ES, =EE, =61

EE, =ES; +D =61+6=067
NINTIW L

ES, =EF, =61

EF, =ES, +D, =61+7 =68
NINTIU M

ES, =EF =61

EE, =ES,, +D,, =61+4=65
NINTIN N

ES, = Max(EF,,EF, ,EF, ,EF,,)

= Max(64,67,68,65) = 68

EF, =ES, +D, =68+5=73
NINTIN O

ES, = EF, = 73

EF, =ES, +D, =73+3=76

2. AMuIUdounal (Backward Pass) 1191
A 3
NAUsNIEA (Late Start,LS) Hagiandia

%189 (Late Finish,LF) U03U@aznangsu

s 9 b
2.1 L’Jﬂ"IL?(ii]"]f"l?!ﬂ"U@xﬂWUﬂfIﬂﬂ”lﬂﬂz

1w A g
mfunausuEIgave Tnuaganie

22 LS;=LE-D; ... [3]
2.3 LE=Min(L§;) ......... [4]

Fmsmundeundy
NINTIN O

LF, =T=76

LS, =LE,~D, =76-3=73
AINTIU N

LE,=LS, =73

LS, =LF, -D, =73-5=68
NINTIN M

LF, =LS, =68

LS, =LE, ~Dy, =68—4=64
NINTIN L

LF, =LS, =68

LS, =LE -D, =68-7=61
NINTIN K

LF, =LS, =68

LS, =LE D, =68-6=62
nINTINJ

LF, =LS, =68

LS, =LF, —D, =68-3=65
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NINITU I

LF, =LS,, =64

LS, =LF, -D, =64—-7=57
nINIsu H

LF, =LS, =6l

LS, =LE,-D, =61-7=54
NINTIN G

LF, =LS, =62

LS, =LE, -D, =62-7=55
NINITU F

LF, =LS, =65

LS, =LE -D, =65-7=58
NANIsNE

LF, = Min(LS,,LS,,LS,;,LS,)

= Min (58,55,54,57) =54

LS, =LF, —-D; =54-40=14
NINIIU D

LE, =LS, =14

LS, =LF, -D, =14-8=6
NINTIU C

LF. =LS, =6

LS. =LF.-D.=6-1=5

NINI5U B

LF, =LS. =5

LS, =LE,~D, =5-1=4
NINTIVU A

LF, =LS, =4

LS, =LF, -D, =4-4=0
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3. A1UIUKHINA008AI5IN(Total Float, TF)

Y Aa " Y gy
ulﬂllﬂigﬁlgmﬁTVlﬂﬁ]ﬂiﬁﬂJﬁWﬂJﬁﬂaﬂﬂllﬂ

Tae i1 Tasamsardndunn1d Tasns

]
=1

0 1 A A Y I
WTN@@TQ?%W?1QL'J@1T]L53JQTT!1@LT]TI?T@

Y = < A A g
LAZFINFAMIMTUNITN [S] 1IDNDNITTD

< Y 4 3 9 A <
EFIPANUINNFITITINGAATHANNITN [6]

3.0 TF; =LS;—ES; oo [5]
3.2 TE =LE -EE oo [6]

ATMIMUIUNINII08AITIN

NINITU A
TF, =LS, -ES, =0-0=0 _ a_
=LF, —EF, =4-4=0

N9N55Y B

TF, =LS, -ES, =4-4=0

=LF,-EF, =5-5=0
N9N55M C

TE. =LS.-ES. =5-5=0



=LE.—EE.=6-6=0

AN D
TF, =18, -ES, =6-6=0  _a
=LE, —EF, =14-14=0
NIN55U E
TE, =LS, -ES, =14-14=0 =
=LF, —EF, =54-54=0
NIA5SU F
TF, =LS,-ES, =58-54=4
=LF,—EF. =65-61=4
NN G
TF, =L, -ES; =55-54=1 2
=LF, —EF, =62-61=1
NN H
TE, =LS, -ES, =54-54=0 =

—LE,~EE, =61-61=0
NN I

TF, =LS, -ES, =57-54=3 _ a4
=LF,—EF, =64-61=3
NN J
TF, =LS, -ES, =65-61=4 ‘Vi?i{]
=LF, —EF, =68—64=4
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NN K
TF, =LS, -ES, =62-61=1 N
=LE —EE, =68—67=1
NN L
TF, =LS, -ES, =61-61=0 iy
=LF, —EF, =68-68=0
NINITH M
TF, =LS, -ES, =64-61=3 &

=LF, —EF, =68-65=3
NINSTU N

TF, =LS, -ES, =68-68 =0 a

=LF, —EF, =73-73=0
NN O

TE, =LS, -ES, =73-73=0

—LE, —EE, =76-76=0

4. fSnamnanganguliaar (Free Float

(FE)wesnuiiansaliaid1dTae T

A < 1 {
ﬂix‘vmrmmu&'usiaqmmlmammﬁﬂa

U

da 'l drunald Tasnisiiiainansudu
< [ < <
Srgauesauda llaunanaiuiigaves

]
o w A =

NUAMaINMITAMNENMSh [7]

41 FE=ES, —EF .ccooeecnne. [7]



AmsmamnaaesiIdaTz( FF)

NINTIN A

FF, =ES, -EF, =4-4=0
NINTIN B

FF, =ES,. -EF, =5-5=0
NINTIN C

FF, =ES, -EF., =6-6=0
NINTIN D

FE, =ES, -EE, =14-14=0
NINTIN E

FF, =Min(ES;,ES,,ES,;,ES,)- EF,

= Min (54,54,54,54)-54=54-54 = 0

NINTIN F

FF, = ES, -EF, =61-61=0
NINTIN G

FE. =ES, -EE, =61-61=0
NINTIN H

FF, =ES, -EF, =61-61=0
NINTIN 1

FF, =ES,, - EF, =61-61=0

nINIIUJ

FF, = ES, - EF, =68 -64 = 4
NINIIU K

FF, =ES, -EF, =68-67 =1
NINIIU L

FF, =ES, -EF, =68-68 =0
NINTIU M

FF, = ES, -EF,, =68-65=3
NANTIU N

FF, = ES, -EF, =73-73=0
NANTTU O

FF, =T-EF, =76 -76 = 0
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MIMUIUIAVU IATINE CPM Proj.3

1.&wa l9am (Forward Pass) tWo 1
A 3
NasuAUSIga ( Early Start,ES) taziia

1@391329A(Early Finish, EF) Y04uaaz

NN

Fi6 1M1 _ KM3 _ N1 o1

as o Y 9
a‘ﬁmimmm"lﬂmwm

A ¥ g A A g
1.1 nauiamumﬂqmmﬂﬁumimu

1101 0
12 BFj=ESi+Dj e [1]
1.3 ES =Max [EE] ... [2]
NINITU A

ES =S=0

A

EF =ES, +D, =0+4=4

NN B

EF, =ES, +Dy =4+1=5
NIN55N C
ES, =EF, =5

EE. =ES.+D.=5+2=7
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NN D

EE =ES, +D, =7+7=14
NIN55U E

ES, =EF, =14

EE, =ES, +D, =14+31=45

NINTIN F

ES, =EF, =14

EF, =ES, +D, =14+6 =20
AINTIV G

ES, =EF, =45

EE, =ES; +D; =45+9=54
NINTIN H

ES, =EE, =45

EF, =ES, +D, =45+8=53
NINTIN 1

ES, = EF, =20

EF, =ES, +D, =20+11=31
NINTINJ
ES, = EF, =54

EF, =ES,+D, =54+5=59



NINTIN K
ES, = EF, =31
EF, =ES, +D, =31+13 =44
NINTIN L
ES, = EF, =53
EF, =ES, +D, =53+6=59
NINTIU M
ES,, = EF, =59
EE, =ES,, +D,, =59+9 =68
NINTIN N
ES, = EF, =44
EE, =ES| +Dy =44+11=55
NINTIN O
ES, =EF, =55
EE, =ES, +D, =55+11=66
NINTIN P
ES, = EF, = 59
EF, =ES, +D, =59+5=64
NINITN Q
ES, = Max(EF , ,EF, ,EF,)
— Max(68,66, 64) = 68

EF, =ES, +D, =68+3=71

151
N9 R
ES, =EE, =71
EE, =ES; +D, =71+2=73

2. AUIUTDUNAY (Backward Pass) 11D
A 3
NausuEa (Late Start,LS) Hazanasa

%189 (Late Finish,LF) ¥0uAaznanssu

4 v E)
2.1 L’Ja1!,1;’{']'%“]5121@51]@\‘]1141!?!@1@%18%3

mnunasuEIgaved Tvuagaie
22 LS =LE-D; e [3]

2.3LE = Min,(Ls;) «re.... [4]

ABMIsuIudounay

NI R

LS, =LF, -D, =73-2=71
NANTIN Q
LE, =LS, =71
LS, =LF,-D, =71-3=68

NINTY P
LE =L§, =68

LS, =LF, -D, =68-5=63
AN O
LE, =LS, =68

LS, =LE, —D, =68-11=57



NINTIUN

LE, =LS, =57

LS, =LF, -D, =57-11=46
NINTIU M

LE, =LS, =68

LS, =LF, —D,, =68-9=59
NINTIU L

LF, =LS,, =59

LS, =LF, -D, =59-6=53
NINTTU K

LF, =LS, =46

LS, =LF ~D, =46-13=33
nANTIUJ

LF, =LS, =63

LS, =LF, -D, =63-5=58
nINIIN I

LF, =LS, =33

LS, =LF,-D,=33-11=22
NINIIU H

LE, =LS, =53

LS, =LF, -D, =53-8=45
NINTIU G

LF, =LS, =58

LS, =LF, —D =58-9 =49
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NINTIN F
LE =LS, =22
LS, =LE —D, =22-6=16
NINTINE
LF, = Min(LS ,LS )
= Min (49,45) =45
LS, =LF, -D, =45-31=14
NINTIN D
LE, =Min(LS,,LS,)
=Min (14,16) =14
LS, =LF, -D, =14-7=7
NINTIN C
LE. =LS, =7
LS, =LF.-D.=7-2=5

NIN55Y B

3 AU IIA1a8HI5IY (Total Float,TF)
Y A a 4 14
Tdunszeznamnanssuanisnarila
Taglii 1 Tasamsardidiaa 1a Tagns
] 1 A A a3 A
WinaasznInaisuauldisiga

y_ A < A <
HAgFINgaNIuaunITn [5] NIvnan



3 < o A & 9 A
Lf;’fﬁﬁ]Lﬁ’)q’ﬂﬂ'ﬂl’mWWLﬁi%%WWQQQWNﬁMﬂﬁ

7 [6]
3.1 TE;=L§;~=ES; - [5]
3.2 TE; =LE,—EE, ..o [6]

i 1

ATMIMUIUNINIAA0IAITIN

NINITU A
TE, =LS,-ES, =0-0=0 &
=LE, ~EF, =4-4=0
NINT54 B
TF, =LS, -ES, =4-4=0 =
=LF, —EF, =5-5=0
N5 C
TF, =LS-ES =5-5=0 &
—LE.—EF.=7-7=0
NN D
TF, =LS, -ES, =7-7=0 =
=LF, —EF, =14-14=0
NN E
TF, =LS, -ES, =14-14=0 =

=LF, —EF, =45-45=0
AIN5SU F

TF, =LS, -ES, =16-14=2 _ =«

—LF, —EF, =22-20=2
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NN G

TE, =LS, - ES, =49-45=4

—LF —EF, =58-54=4
nINIsu H
TF, =LS,, -ES, =45-45=0
=LF, —-EF, =53-53=0
nINIIN I
TF, =LS, -ES, =22-20=2
=LF, —EF, =33-31=2
nINIIYJ
TF, =LS, -ES, =58-54=4
=LF —EF =63-59=4
NINTIU K
TF, =LS, -ES, =33-31=2
=LEF, —EF, =46-44=2
NINTIU L
TF, =LS, -ES, =53-53=0
=LE —EF, =59-59=0
NINTIU M
TE, =LS,, - ES,, =59-59=0
=LE,—EE, =68-68=0
NINTIUN
TR, =LS,-ES, =46-44=2 =

"I
=LF, —EF, =57-55=2



NINTIN O
TF, =LS, -ES, =57-55=2
=LF, —EF, =68-66=2

NINTIN P
TE, =LS, -ES, =63-59=4
=LF, —EF, = 63-64=4

NINTIN Q
TE, =L, -ES, =68-68=0

~LE, —EF, =71-71=0
NINITU R
TF, =LS, -ES, =71-71=0
=LF, —EF, =73-73=0

4. fSunavnanganguliiaar (Free Float

(FF, Yvoanunawsaliars 1a laela

a < 1 {
ﬂigﬂﬂwa1!5“&“!5?@1@%@\11!@]@13\””ﬁ’ﬂﬂ

u

da 'l A ld Tasnisiiainansudu
<3 [ <3 <
Srgavesnuda launanaiuiigaves

NUARAINTAINNAUNTN [7]

41 FE=ES, ~EE ... [7]

ij ij

ABMsmannaaeeiIdasz( FF,)

NINITU A
FF, =ES, -EF, =4-4=0
N9N55Y B

FF, =ES.-EF, =5-5=0
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AINTIN C
FF. =ES, -EF.=7-7=0
NINTIN D
FF, = Min (ES,ES,)-EF,
=Min(14,14)y14=14-14=0
NINTIN E
FF, = Min (ES,ES,,)- EF,
=Min(45,45)45=45-45=0
NINTINF
FF, =ES,-EF, =20-20 =0
NINTIN G
FF, =ES, -EF;, =54-54=0
NINTIN H
FF, = ES, -EF, =53-53 =0
NINTIN I
FF, = ES, -EF, =31-31 =0
NINTIN J
FF, =ES, - EF, =59 -59 = 0
NINTIN K
FF, =ES, -EF, =44 -44 =0
NINTIN L

FF, =ES, -EF, =59-59 =0
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NINTIU M
FF,, = ES, - EF,, =68-68=0
NINTIN N
FF, =ES, -EF, =55-55=0
NINTIN O
FF, = ES,, - EF, =68-66 =2
NINTIN P
FF, = ES,, - EF, = 68-64 =4
NINITN Q
FF, = ES, -EF, = 71-71= 0
NINTIU R

FF, = T-EF, =73-73= 0



MIMUIUNAIUU ATV CPM Proj.4

1.aua 11daned (Forward Pass) 1i1o#1
A 3
nausuduEaga (Early Start,ES) agiia
3 I .. !
139432 A(Early Finish, EF) Upduaag

NINTIU

HI7 L/5

9
M7 \ o/4
1142 r’ 10 % -
J—P J—P ‘<QI7
B Cl2 D/8 E/3 FI5 R/5 Si2
'fJ—P

N/7
\1.1J_> 13

AIT

DROROROROEE X
Ji42
i 8 K/5

ax o 9y 9

/Jﬁﬂ']iﬂ'lu'lﬂ!ulﬂslnﬂﬁu']

A ¥ 4 a A 9

1.1 L]ahlljllﬁuljfl‘ﬂQQmBQIWu@ﬁN@u

NIRRT

1.2 EF;j= ES; +Dj;

1.3 ES;=Max|[EE]

NINITU A

ES =S=0
A
EF =ES, +D, =0+7=7

NN B

EF, =ES, + Dy =7+1=8

NIN55Y C

15

EF. =ES.+D.=8+2=10
NINTIN D

ES, = EF, =10

EE, =ES, +D, =10+8=18
NINTINE

ES, =EF, =18

)

EE =ES, +D, =18+3=21
NIASSU F

ES, = EF, =21

EE =ES, +D, =21+15=36
NINTIN G

ES, =EF, =21

EE, =ES, +D, =21+7=28
NINTIN H

ES, =EF, =21

EE, =ES, +D,, =21+7=28
NINTIN I

ES, = EF, =36

EF, =ES, +D, =36+42=78
nINTINJ

ES, = EF, =36

EE =ES, +D, =36+42="78
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NINTIN K

ES, =EF, =28

EE, =ES; +Dy =28+5=33
NINTIN L

ES, =EF, =28

EE =ES, +D, =28+5=33
NINTIU M

ES, =EF, =78

EE, =ES, +D,, =78+7=85
NINTIN N

ES, =EF =78

EE, =ES, +D, =78+7=85
NINTIN O

ES, = Max(EF,,,EF, )

=Max(85,33)=85

EF, =ES, +D, =85+4=89
NINTIN P

ES, = Max(EF, ,EF, )

— Max(33,85) =85
EE, =ES, +D, =85+4 =89
NINTIN Q
ES, = EF, =89

EE, =ES, +D, =89+7=96
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NINTIU R
ES, = Max(EF ,,EF,)
— Max(89,96) = 96
EF, =ES, +D, =96+5=101
NINTIN S
ES, =EE, =101
EE =ES, +D, =101+2=103

2. f1uIudouUnal (Backward Pass) IWOH1
A 3
NAUsNIgA (Late StartLS) Haznaudiv

189 (Late Finish,LF) Yo a@aznangsu

3 9 v
2.1 L’Ja1Lﬁ§ﬂ%1?gﬂﬂl@ﬂ1ﬁuﬂq¢]ﬂ1ﬂi}$

Y A g
mnunauEuEIgaves Tnuaganie

23 LE = Mln_](LSI_]) ...................... [4]

ABMIsuIadounay

NINITY S

LF, =T =103
LS, =LE —D, =103-2=101
NINTIU R
LE, =LS, =101

LS, =LF, -D, =101-5=96



NINITN Q

LE, =LS, =96

LS, =LF, ~D, =96-7=89
NINTIN P

LF, =LS, =96

LS, =LE, —D, =96-4=92
NINTIN O

LE, =L, =89

LS, =LE,~D, =89- 4=85
NINTIN N

LE =LS, =92

LS, =LE -D,=92-7=85
NINTIU M

LE, =LS, =85

LS, =LE,-D, =85-7=78
NINTIW L

LE =LS, =85

LS, =LE, —D, =85-5=80
NINTIN K

LE =LS, =92

LS, =LE —D, =92-5=87
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nINTINJ
LE =LS, =85
LS =LE -D, =85-42=43
NINTIN I
LE, =LS,, =78
LS =LE -D, =78-42=36
NINTIN H
LF, =LS, =80
LS, =LE,-D, =80-7=73
NINTIN G
LE, =LS, =87
LS, =LE, -D,; =87-7=80
NINTIN F
LF, = Min(LS ,LS,)
=Min(36,43)=36
LE. =LE -D; =36-15=21
NINTINE
LF, = Min(LS ,,LS,,,LS,)
= Min(80,73, 21) =21
LE. =LF, -D, =21-3=18
NINTIN D
LE, =LS, =18

LS, =LF,-D, =18-8=10



AINTIN C

LF. =LS, =10

LS, =LE. -D_=10-2=8
NINTIN B

LF, =LS. =8
LS, =LF,-D, =8-1=7

NINITU A
LF, =LS, =7
LS, =LF,-D, =7-7=0

3. A1UIAUNIA1ABIAITIN (Total Float, TF)
Y Aa Y Y
launszeznainnanisuaiuIsoals 1d
Tag i1 Taseamsarindna'ld Taens
] J A A a3 A

WinaasznInansuauldisinga

v 4 r . r
pazdigaawaunsi 5] wienal

3 o A 4 9y A
LﬁiilLi’JfIﬂﬂ‘]_IL’JaWﬂlﬁiﬁ]ﬂﬂ‘]ﬂ’qﬂ@nuﬁuﬂﬁ

1 [6]
3.1 TF;=LS;—ES; ovvveeeen [5]
3.2 TE, =LE —EE ............ [6]

ATMIMUIUNINI08AITIN

NINITU A

TF, =LS, -ES, =0-0=0 2

=LF, —EF, =7-7=0

NINTIN B
TF, =LS, -ES, =7-7=0
=LF, —EF, =8-8=0

NINTIN C
TF, =LS, -ES, =8-8=0
=LE. -EE. =10-10=0

NINTIN D

TE, =LS, -ES, =10-10=0

=LE,—EE, =18-18=0
NINTIN E
TF, =LS, -ES, =18-18=0
=LF, —EF, =21-21=0
NINTIN F
TF, =LS, -ES, =21-21=0
=LF, —EF, =36-36=0
AINTIN G
TE, =LS, -ES, =80-21=59
=LE, —EE;, =87-28=59
NINTIN H
TF, =LS, -ES,, =73-21=52

=LE, —EF, =80-28=52
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NN I
TF, =LS, - ES, =36-36 =0

=LF, —EF, =78-78=0
NINTTY J

TF, =LS, -ES, =43-36 =7

=LF, —EF, =85-78=7
NINTIN K
TE, =LS, -ES, =87-28=59
=LE, —EF, =92-33=59
AINTIU L
TE =LS, -ES, =80-28=52

=LE, —EF, =85-33=52

NINITH M

TE, =LS,, -ES,, =78-78=0

=LE, —EE, =85-85=0
NINSTU N

TF, =LS, -ES, =85-78=7

=LE, —EF, =92-85=7
AN O

TE, =LS, -ES, =85-85=0

=LF, —EF, =89-89=0

A
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NINITU P

TF, =LS,-ES, =92-85=7 &
=LF, -EF, =96-89 =7

NINITN Q

TFQ :LSQ-ESQ =89-89=0 wio
— LF, —EF, =96-96=0

NINITU R

TF, =LS, -ES; =96-96=0 _a_

=LF —EF =101-101=0

4. fSnavnanganguliiar (Free Float

(FF, Nvosnunamnsoliars 1a laela

a < 1 {
ﬂigﬂﬂl’lﬁ'lliugl}uliﬁq@]ell@ﬂl!@]az\ﬂuﬁ’ﬂﬂ

u

fa 'l a1 ld Tasnisiiiainansudu

< o 4 a
LS’JE‘IWIJi’]xNWUElﬂll']Ja‘]_ll’Ja”llﬁﬁ]ﬁ’J?f(WU@Q

'
o w A =

NUAMaINMTAMNENMSh [7]

4.1 FF;=ES; —EF; c........... [7]

AMsmamnaaeeiIdasz( FF,)
NINITY A

FF, =ES, -EF, =7-7=0

NIN35Y B

FF, =ES, - EF, =8-8=0

NIN33U C

FE. =ES, -EE. =10-10=0



NN D

FF, =ES, -EF, =18-18=0

nIN55U E

FF, = Min (ES,,ES,,ES,,)-EF,

=Min (21,21,21)-21=21-21=0

A9N3SY F

FF, = Min (ES ,,ES,)-EF,

= Min (36,36)-36=36-36=0

NINTIN G
FF, = ES, -EF, =28-28 =0
NINTIN H
FF, =ES, -EF, =28-28 =0
NINTIN I
FF, =ES,, -EF, =78-78 = 0
NINTIN J
FF, =ES -EF, =78 -78 =0
NINTIN K
FF, =ES, -EF, =85-33=52
NINTIN L

FF, =ES, -EF, =85-33=52

NINTIN M

FF,, = ES, - EF,, =85-85 =0
NINTIN N

FF, =ES, - EF, =85-85=0
NINTIN O

FF, = ES,, - EF, =89-89 = 0
NINTIU P

FF, =ES, -EF, = 96-89 = 7
NANIIN Q

FF, = ES, -EF, = 96-96= 0

NINTIU R

FF, = ES, -EF, = 101-101= 0

NINTIN S

FF, = T-EF, =103-103 = 0
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1.aad1anid (Forward Pass) 1o
A 3
NAsNAWSIEA ( Early StartES) Hagan

@3051qa(Barly Finish, EF) veduday

EE,=ES; + Dy =7+1=8
NIN55Y C

ES. = EF, =8
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EF. =ES.+D. =8+2=10
A5 D
ES, = EF. =10

EF, =ES, +D, =10+7=17

nanaa NINgsN E
F/syﬂzyﬂwﬂwﬂgwmu ES, = EF, =17
[ EE, =ES, +D, =17+40=57
A7 o B CI2 o, DI7 E/40 GI7 1112 Ji9 PI8 . QI5 RI3 ™ 873
a0 a0t a g Vg Vgl gD gl g 1 ad Uagtl)
NANgSN F
ES, = EF, =17
ax o Y 9
Bmssvaa ldnenih EF, =S, +D, =17+5=22
A ¥ g A A g a
L1 0ausuausNgaued IHuasuau NAINTSN G
ALY 0 ES, ~EF, =57
1.2 EF;=ES+Dj oo [1] EE =ES +D,=57+7=64
nNaNgsy H
13 ES;=Max[EE] . . 2]
ES, =EF, =22
NINITY A EE, =ES, +D,, =22+12=34
ESA =S=0 NN I
EF =ES,+D, =0+7=7 ES, =EF, = 64
- EF, =ES, +D, = 64+12=76
NINISN B
ES, = EF, =7 NANIIUJ

ES, =EF, =76

EF, =ES, +D, =76+9 =85



NINTIN K

ES, =EF, =34

EF, =ES, +D, =34+9=43
NINTIN L

ES, =EF, =43

EF, =ES, +D, =43+9=52
NINTIU M

ES,, = EF, =52

EE, =ES, +D,, =52+6=58
AINTIU N

ES, =EE, =58

EE, =ES +D, =58+11=69
NINTIN O

ES, =EE, =69

EF, =ES, + D, =69+11=80
NINTIU P

ES, =EF, =85

EF, =ES, +D, =85+8=93
NINITN Q

ES,, = EF, =93
EF, =ES, +D, =93+5=98

NINITU R

ES, = Max(EF ,,EF,)
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— Max(80,98) =98
EE, =ES, +D, =98+3=101
NINTIN S
ES, = EF, =101
EE =ES, +D, =101+3=104

2. fMuIudeUNal (Backward Pass) IWOW1
A 3
NausuINga (Late StartLS) LAZIANATY

%19 (Late Finish,LF) ¥09uAaznanssu

s 9 b
2.1 L’Jﬂ”IL?(ii]"]f”lfIﬂ"U@xﬂWUﬂfIﬂVﬂﬂﬂz

mfunausEgaves Tvuagae
2.3LE = Min;(Ls;)

ABMIAIudounay

NINTIN S

LF, =T =104

LS, =LE, —D, =104-3=101
NINTIU R

LF, =LS, =101

LS, =LF, ~D, =101-3=98
NAINTIN Q

LF, =LS, =98

LS, =LE, ~D, =98-5=93



NINTIN P

LE, =LS, =93

LS, =LF, D, =93-8=85
NINTIN O

LE, =LS, =98

LS, =LE,~D, =98-11=87
NINTIN N

LE, =LS, =87

LS, =LK, -D, =87-11=76
NINTIU M

LE, =LS, =76

LS, =LE, -D,, =76-6=70
NINTIW L

LF, =LS,, =70

LS, =LF, =D, =70-9=61
NINTIN K

LF, =LS, =61

LS, =LE -D, =61-9=52
NINTIN J

LF, =LS, =85

LS, =LF, -D, =85-9=76
NINTIN I

LE =LS, =76

LS, =LE -D,=76-12=64
NINTIN H

LE, =LS, =52

LS, =LE, ~D,, =52-12=40
NINTIN G

LE, =LS =64

LS, =LE, =D, =64-7=57
NINTIN F

LE =LS, =40

LS, =LF, -D, =40-5=35
AINTIU E

LE, =LS, =57

LS, =LE —D, =57-40=17
NINTIN D

LF, = Min(LS,,LS,)

—Min (17,35) =17

LS, =LE —D, =17-7=10
NINTIN C

LE.=LS, =10

LS, =LF.-D,=10-2=8

NN B

LS, =LF,—D, =8-1=7
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NINITTU A

3. 814U IA1ABIAITIN (Total Float, TF)
Y Aa Y Y
TaunszeznainnanssuaiuIsoars 1d
Taglui 1 Tasamsarind v 'ld Taens
1 1 A A Y3 ~

WINaANIzHAINnaINisuIuL Iais g
4 r « r
uazdigaauaumsn 5] wienall

3 o A 4 9y A
LﬁiilLi’JfIﬂﬂ']_IL’JaWﬂlﬁiﬁ]ﬂﬂ‘]ﬂ’qﬂﬁiuﬁuﬂﬁ

7t [6]
3.1 TE=L§~ES; oo [5]
32 TE=LE-EE _.._.....[6]

ATMIMUIUNINI08AITIN

NINTTY A
TF, =LS, -ES, =0-0=0
=LF, —EF, =7-7=0

N9N35U B

TF, =LS, -ES, =7-7=0 _

130
=LF,-EF, =8-8=0
N9A55Y C
TF. =LS.-ES. =8-8=0

=LE —EE. =10-10=0
NN D

TF, =LS, -ES, =10-10=0 =

165

=LF, -EF, =17-17=0

NIN55U E
TF, =LS; -ES; =17-17=0
=LF, —EF, =57-57=0
NIASU F
TF, =LS; -ES; =35-17=18 o
=LE. —EF. =40-22=18
NN G
TFg =18 -ESg =57-57=0 2
=LF;, -EF; =64-64=0
N9N5SU H
TF, =LS, -ES, =40-22=18 _a_
~LE, -EF, =52-34=18
NINTTY I
TF, =LS,-ES, =64-64=0
Y30
= LF, —EF, =76-76 =0
NONIY J
TF, =LS, -ES, =76-76=0 _ =
130
=LE —EF, =85-85=0
NI K
TF =18 -ES =52-34=18 s

=LF, —EF, =61-43=18
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NINITU L 4. fnavnatganguliilal (Free Float

= Y1 Yy !
TF =LS, -ES, =61-43=18 (FF, )vesnuiiannsa lvaidldTag i

a < 1 {
ﬂigﬂﬂl’lﬁ'lliuél}u!i/)q@ﬂl@ﬂl!@]az\ﬂuﬁ’ﬂg

—LF, —EF, =70-52=18 ) ) R
da 'l Arunald Tasnisiinainansudu

ULLEEL R Frgauesauda llaunanaiuiigaves
=LS. -ES. =70-52= " AN 7]
TE, =LS, -ES, =70-52=18 2
=LE, —EF, =76-58=18
- 41 FE =ES, —EF. woervccoon [7]
NANTIUN i I i
TF =LS-ES =76-58=18 2
_LE —EF. =87-69=18 ABMIMUIUNINAABEAIDATL( FF,)
& 0A553.0 NAINITTU A
TF, =LS, -ES, =87-69=18 2 FF, =ES,-EF, =7-7=0
—LE, —EFE, =98-80=18 =
nINIsN P FF, =ES.-EF, =8-8=0
TF, =LS, -ES, =85-85=0 A N
? v 130 NINTIN C

=LF, —EF, =93-93=0
FF, =ES, -EF, =10-10=0

NINTIN Q
NANTSN D
TFy =LS, -ESy =93-93=0
=LF, —EF, =98-98=0 FF, = Min (ES,ES;) - EF,
590553 R =Min (17,17)-17=17-17=0
TF, = LS -ES, =98-98=0 o NIN3TU E

—LF, —EF, =101-101=0 FF, = ES, -EF, =57-57=0

NINITY S -
NINTIU F

T, = L8, -ES; =101-101=0 _a_
FF. =ES,, -EF, =22-22=0
=LFE, —EF, =104-104=0



NINTIN G

FF, =ES,-EF, =64-64 =0
NINTIN H

FF, =ES, -EF, =34-34=0
NINTIN 1

FF, =ES, -EF, =76-76=0
nINTINJ

FF, =ES, - EF, =85-85=0
NINTIN K

FF, =ES, -EF, =43-43=0
NINTIN L

FF, =ES,, -EF, =52-52=0
NINTIN M

FF,, = ES,, -EF,, =58-58 =0
NINTIN N

FF, =ES, - EF, =69-69=0
NINTIN O

FF, =ES, -EF, =98-80= 2
NINTIN P

FF, =ES, - EF, = 93-93= 0

NINTIN Q

FF, = ES, -EF, = 98-98 = 0
NINTIU R

FF, = ES, -EF, = 101-101= 0
NINTIN S

FF, =T-EF, =104-104 = 0
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MSAUIUMINUINGA Critical Path UUIA3IVIY CPM V¥231ATININIAUANEITN 1

MNAUINT 1 mﬁﬁmammmmm”?ﬂqm Critical Path U 1A5991814UU CPM V04 1A59N15

A ~
AIUANEIN 1

[ &Y 3 a a [
Taglavaninasiaet lumsnosanmeasauInga Critical Path U1 1n590181UD CPM U4

TasamsnsaiAneN 1

1. ESi=LFi
2. ESj= LFj

3. ESj-ESi = LFj-LFi = Dij

a a [ dY Y A = o dy
INNITNIITUINITIYINUINHANTUUANINUNVIWNAUUNIATNI IS IDYAAIU

99INQAAD 1,2,3,4,5,6, 11,13, 14,15, 16

auiied luamemAngane 1-2,2:3,34,4-5,56,6-11, 11-13, 13,14, 14-15, 15-16

Naudua3auealnTamInTenaIngane 88 Tu (7+142+8+40+204242+5+3) = 90 Ju



170

MIANUIUMETBIUINGA Critical Path UHIA3IVIY CPM V231A3INIINIAUANYIN 2

GI7

8 \

alsalialca e ‘
a i nnlunlaniing ‘ ‘ ‘
FI7

@, A4 AT B 4T c1 49, DB El4

09000 —4¢ 909
HI7 |./7

\/

A‘“ N A

> ] ]

114 -, m/a

L
-

)

(
@

MNAUINT 2 ﬂ”liﬁ"l‘l!’JﬂlTi”lﬁ”lElQ"luaﬂi]@] Critical Path U IA5991811UY CPM V04 1A59M15

R A
AIUANEIN 2

[ Jd o 1 a a [
Tagldvdnnasiaet lunsNTaNMa1891U3ngA Critical Path U1 AT 18LUY CPM V04

TasamsnsalAnmIn 2

1. ESi=LFi
2. ESj= LFj

3. ESj-ESi = LFj-LFi = Dij
a a @ JY Y A = [ csy
ANNITNATAUIHITWWIUINHANUHANNUNVWAUUNANTNI AT IDYAAIY

9AINDAAD 1,2,3,4,5,6,9, 11,12, 13

v
=

auieglumeaningane 1-2,2-3,3-4,4-5, 56,69, 9-11, 11-12, 12-13

Nadua3 3904 1ATINTHIBNAINGARD 76 TH (4+1+1+8+40+7+7+5+3) = 76 Tu
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MIANUIUMEBNIUINGA Critical Path UHIA3IVIY CPM V23lA3INSNIAUANYIN 3

MUAUINN 3 MIANIUMENUINGA Critical Path T IA5a10LUD CPM U049 IATINS
AR A
AFAANYIN 3
9 [ Y d” a a ol [
Taolsvanmnanast 1unswasaIeE1891UINGA Critical Path U IAFIU 181U CPM U4

TasamsnsaiAneh 3

1. ESi=LFi
2. ESj= LFj

3. ESj-ESi = LFj-LFi = Dij

Ed
a a @ 4 [
ﬁnﬂmiWmmnmmﬂmu’mtmmuﬁaﬂmmm%}nﬁluﬁwammwaz@aﬂmﬁ

9AINDAND 1,2,3,4,5,6,8, 11,15, 16,17

[
[ 1

auieglumeaingane 1-2,2-3,34,4-5, 56,68, 8-11, 11-15, 15-16, 16-17

Nadua3 1904 1ATINTHIONAINGARD 73 TU (+14+2+7+3149+5+9+3+2) = 73 Tu
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MIANUIUMNTBNIUINGA Critical Path UHIA3IVIY CPM V231A3ININIAUANYIN 4

0 7 8 10 18
N S A N O N I I
AT BA ci2 D/8 E/34
1 2 3 4 5
o UV UV

MNAUINT 4 miﬁmammmmm?ﬂqw Critical Path U1 1A599 180U CPM V04 1A59N15

R ~
NIUANEIN 4

[ o H a a [
Taglavaninasiaet lumsnosanmasauInga Critical Path U1 1A590184UD CPM U4

TAsaMInIaiAnEN 4

1. ESi=LFi
2. ESj=LFj

3. ESj-ESi = LFj-LFi = Djj

9
a a @ J @
%WﬂﬂTﬁW%Wﬁﬂ!WﬁWﬁWﬂQWU'}ﬂQSﬂ@]WN“ﬁaﬂlﬂﬂ!“ﬂsfl}']\‘]glluﬁWﬁﬂ']iJﬁWElagL?Jﬁlﬂﬂx‘lﬁ

99INQAAD 1,2,3,4,5,6,7, 10, 12, 14, 15, 16, 17
auiied luameMmAngafe 1-2,2-3,34,4-5, 56, 6-7,7-10, 10-12, 12-14, 14-15, 15-16, 1617
NAUA AT 1ATIMIHTONANINGARD 134 T (T+14248+34+15+42+7+4+7+5+2)

= 1347
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MSAUIUMIBNUINGA Critical Path YUIA3IUVIY CPM V231ATININIAUANEIN 5

é%%%%%

HNM2

|°| Iill"ll"’l 4‘ @\ %é ﬁéw%%

112

J"J’J’J’J_’J_’J_’U_’J_’J_’J"J’\D

MNAUINN 5 miﬁmammmmm?ﬂqw Critical Path U 1A590 180U CPM V04 159015

R ~
ATUANEIN 5

[ &Y 3 a a [
Taglavannasiaeti lumsnosanmasauInga Critical Path U1 1n590184UD CPM U4

TasaMInIaiAnEN 4

1. ESi=LFi
2. ESj=LFj

3. ESj-ESi = LFj-LFi = Djj
a a o <Y Y A = o dy
INNITNITUINITIYINUINHANTUUANDUNVNAUUNIATNINYASIDYAAIU

9AINQAAD 1,2,3,4,5,6,8, 10, 15, 16, 17, 18, 19
auieglumeaningane 1-2,2:3,34,4-5, 56,68, 8-10, 10-15, 15-16, 16-17, 17-18, 18-19
NaME a3 U0 1ATIMINIBNA1INGARD 104 TU (7+1+2+7+40+7+12+9+8+5+3+3)

=104 U
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