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MODEL/RESOURCE ALLOCATION/RESOURCE LEVELING/RELATIONSHIP

OPTION /OPTIMIZATION

Insufficient labor problem in construction industry impact to management
method very much.Target of this research is searching method of resource allocation
for highest effective resource usage affect to uniformly resource level through project
by adjust schedule to decrease resource fluctuation.This research has developed
computer model by use Spreadsheet Programs to adjust former schedule called
resource leveling. Solution is inventing an optimal objective function, program
modeling from example problem and add determination variable type relationship
options finally evaluate answer result by multiobjective minimization of fluctuation
Index. Example problem is case study of orthopaedic building renovation project,
Ramathibodi Hospital,have trouble about irregular labors in construction activitys.
Result of this research have discovered after use resource leveling model,labor
resource utilization is uniform and easy to management.Schedule answer from this

resource leveling model very good,



Fluctuation Index have decreased,better than before using model,moreover project

duration be the same.
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Experiment | (M) T Weight (3ufbv0q Mx=0005

0 0 5 5 7 0 7 5 7 0 7 7 4
0 4 0 0 0 7 6
0 0 0 3 7 0 5 0 7 0 6 7 5
0 4 7 0 0 7 3
0 4 0 7 7 7 0 0 0 0 0 0 4
0 0 2 7 2 0 7
0 0 0 7 4 0 0 0 7 2 4 7 0
0 0 0 5 0 0 0
7 3 0 2 4 7
0 4 0 0 0 7 0

~ A Y =
ANTNN 4.2 HANITNADDIN 2 LUUAYY MRD

Experiment 2 (WuMRD) T Weight (3ufuvos MRD = 1

0 0
0 0
0 0
0 0
0 0

1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 7 7 0 0 0 0 0 0 0 0 7
0 0 0 0 0 7 0 0 0
0 0 0 7 0 6 0 0 0 2 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 7 0 7 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 7 7 0 0 0 0

0 0
0 0
0 0
0 0
0 0

0 1
1 0
1 1
1 0
1 1
0 0
1 1
1 1
1 1
1 1
1 1
1 1
0 1
0 1
0 1
1 1
0 0
1 1
1 1
0 0

1A

132,935 65, 59) 484 102 664.675
137455 65, 8| a1 102 687.275
136,745 65, 57 326 102 683.725
137.865 65, 85| 381 102 689.325
137,565 65, 57 a1 102 687.825
132,055 65 70 440 102] 660.275
137,465 65 75| 388 102) 687.325
137,505 65 3] 351 102} 687525
137,465 65 73 388, 102} 687325
137,465 65 7] 386 102} 687325
Mean 136,452 65.00 66.70 [ 398.60 102 682.26
sD 200543 0.00 49| 4an 0.00 1003
%CV, L4T%|  0.00%|  2247%| 10.71%) 0.00%| 147%|
0 154475 65| 70| 1508} 102 65
154215 65 63 1516 102 65
145225 60} 60| 1132 99 60
143,515 60} 52| 642 99 60
143,555 60} 77| 1119 101 60
154215 65 63 1516| 102 65
144,975 60} 56| 441 98 60
154215 65| 63| 1516} 102 65
154215 65 63 1516 102 65
138515 60} 42| 617| 99 60
Mean 148,712 62.50 60.90 [ 1,152.30 100.6 62.50
SD 581421 250 9.06| 41353 156 250
%C.V. 3.91%| 4.00%| 14.88%|  35.89% 1.55%| 4.00%

It
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A A 9 v A
A13719N 4.3 NaN1TNAADNN 3 1UUAYY RRH

Experiment 3 (URRH) 1 Weight (311903 RRH=1

0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 1 1 0 148,305 7| 10) 422) 9| 10.00)
0 1 0 6 0 0 3 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 156,035 80 0| 113 92 0.00
4 0 0 7 0 3 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 0 1 154,995 80 0] 141/ 92 0.00,
7 0 3 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 147,545 80j 10) 523 100} 1000,
6 0 3 7 0 7 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 1 0 0 1 0 1 158,275 80 5| 355 2 5.00
4 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 153,725 80 0] 125) 92 0.00,
0 0 0 0 0 0 2 0 0 1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 144235 0| 8 501 101 8.00
4 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 152,925 75| 0) 125 9| 0.00
7 0 0 6 0 3 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 154,225 80 0 125} 2 0.00
0 7 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 1 1 0 153,665 78 8 203) 93 8.00,
Mean 152,393 71.60 410 26330 94.40 4.10
SD 410404 347 430 160.03 353 430
| YUCV. 2.69%| 447%)|  104.88%  60.78%| 3.74%| 104.88%|

A5 4.4 HANTNAADIN 4 1TUAYL RID

Experiment 4 (1iRID) T Weight (3ufuvoq RID=0.1

Shift Time Activity Relationship Option Xihj
A B € D E F G H | J K L M N o P | a NEE Ul v w]| x E K '&w N s v X
‘s‘ Y In FSD | NoD | FsH [ SsH v | sse [ e [ me [ s | e | s | o | o | o
0 0 0 7 0 0 7 0 7 0 0 0 0 0 0 0 0 0 0 ( 0 0 0 0 1 1 1 0 1 1 157,015 75 -3 39| 93 3.90)
0 5 7 7 1 0 7 0 0 0 0 0 0 1 0 0 0 0 1 162445 7 [ 30 9) 3.00
0 1 0 7 0 7 7 1 0 6 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 156,315 80) 14 40| %9 400
0 0 0 7 1 0 7 0 0 0 0 0 0 1 1 1 0 0 1 162,045 80j 9] 3 92 3.30
0 5 0 7 0 0 7 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 163875 7 14 2 92 2.80)
0 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 1 0 1 152,365 75 15 123 95 1230}
0 1 0 6 0 7 7 0 0 6 0 1 4 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 152,225 80 7 29 9 290
0 0 0 7 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 163,925 80) 17] 37| 92| 3.70)
0 2 0 2 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 160,065 80j 17 56§ 92| 5.60)
4 1 0 7 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 163,625 78] 14 26| 92| 2.60)
Mean 159,390 7840 11.00 44.10 93.80 441
sD 4,169.57 182 5.69 2628 262 263
%C.V. 2.62%) 232%|  51.72%|  59.59%) 2.79%| 59.59%|

97
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Experiment 5 (wiu Project Duration ) W Weight (uduvoiT=1

A -4 P A =
AT 1IN 4.6 ﬁ‘gﬂlﬂﬂ‘il%u@]ﬂﬁﬂ‘izmt’lﬂlﬂy}ﬁﬂlﬂdﬂﬁﬂﬂa@\?‘ﬂ 1995

Experiment 1 iy Mx
Experiment 2 1 MRD
Experiment 3 17 RRH
Experiment 4 11 RID

Experiment 5 W T

d g 9
L’]JE]iL“]fUﬂﬂﬁﬂizﬂ'lfJ‘UmQJ‘ﬂ C.V.

My MRD RRH RID T
Total Score

1.47% 0.00%|  22.47%| 10.71% 0.00% 1.47%

3.91% 4.00% 14.88%|  35.89% 1.55% 4.00%

2.69% 447%| 104.88%|  60.78% 3.74% 104.88%

2.62% 232%|  5L72%|  59.59% 2.7% 59.59%

2.03% 0.00% 19.01%|  18.76% 0.00% 0.00%

Shift Time Activity Relationship Option Xihj Objective Function
Runtime#t [ A | B Fle U I L I N | o Q S B i N My MR | RRH | RD 1 | Total score
FSD | NOD | FS:Hl | SSH | FSL | SSL [ FSG | FRG | FSG | FEG | FSG | FRG [ FSG | FRG

1 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 0 1 0 1 0 166,835 75 e 98| 92 92,00
2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 166,495 7 37 978 2 92.00)
3 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 167,643 75 591 986} 9 92.00
4 0 0 4 6 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 159,955 7 £ 913 92 92.00)
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 162,595 7] 58] 986} 9 92.00
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 0 1 1 0 160.505 7 3 6% 92 92.00)
7 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 1 1 0 1 0 158,895 75 541 456) 9 92.00
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 166,375 7 3 963 92 92.00)
9 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 166,385 75 45] 968) 92 92.00)
10 0 0 4 6 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 0 1 0 1 0 159,955 7 £ 913 92 92.00)
Mean 163,564 75 45 88570 2 92.00

D 331588 0.00 856| 16617 0.00 0.00

Y%C.V 203%|  0.00%|  19.01%)| 18.76%] 0.00%) 0.00%]

14
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Experiment 6 11 Weight MX=020 ~ MRD=20  RRH=I  RID=10 Project Duration=30 No Relationship Option
Shift Time Activity Relationship Option Xihj Objective function
Runtime# A B C D E F G H 1 1 K L M N [0 P Q R N T u \' w X E K M N S v X
My MRD RRH RID T Total Score
FS:D [ NO:D | FS:H SS:H FS.L SS:L FS:G FF:G FS:G FF:G FS:G FF:G FS:G FF:G
1 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 7 0 0 0 0 3 7 1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,255 65 70 977 102 28,651
2 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 7 0 0 0 0 3 5 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,255 65 60| 962 102 28,651
3 0 0 0 0 0 0 0 1 7 0 0 0 0 0 7 7 7 0 0 0 0 4 4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,295 65| 60| 972 102 28,659
4 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 3 0 0 0 0 7 0 4 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,455 65 65 982 102 28,691
5 0 0 0 0 0 0 0 0 3 0 0 0 7 0 3 7 7 5 0 0 0 3 5 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 144,145 65| 46| 936 102 28,829
6 0 0 0 0 0 0 0 1 7 0 0 0 0 0 7 7 7 0 0 0 0 4 7 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,295 65 65 987 102 28,659
7 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 7 0 0 0 0 3 7 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,255 65| 65] 972 102 28,651
8 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 7 0 0 0 0 3 6 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,255 65 65 967 102 28,651
9 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 3 0 0 0 0 7 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,455 65| 60) 962 102 28,691
10 0 0 0 0 0 0 0 0 7 0 0 0 0 0 7 7 7 0 0 0 0 3 5 2 1 0 1 0 1 0 1 0 1 0 1 0 1 0 143,255 65 65 972 102 28,651
Mean 143,392 65 62.1 968.9 102 28,678.40
SD 262.22] 0.00) 6.14] 13.32 0 52.44|
%C.V. 0.18%| 0.00%| 9.89%| 1.38%| 0%| 0.18%|
9199 4.8 wamsnaasadi 7 W luaai Lifldaulsddenanuduriug
Experiment 6 1 Weight Mx =0.20 MRD=20 RRH=1 RID=10  Project Duration=30 with Relationship Option
Shiff Time Activity Relationship Option Xij Objective function
Runtime# A B c D E F G H J K L M N o P Q R S T u v w X E K M N s v X My MRD RRH RID T Total Score
FS:D NO:D FS:H SSH FS:L SS.L FS:G. FF.G FS:G FF-G FS:G FF:G FS:G FF:G
1 0 0 0 3 7 0 5 0 7 0 7 6 5 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 1 1 0 0 1 136,785 65 57 336 102 27357
2 0 4 0 7 6 0 7 0 7 0 6 7 6 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1 133475 60, 105 268 102 26,695
3 0 0 2 5 7 7 7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 132,015 65 70 404 102 26403
4 0 0 3 5 7 7 7 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 1 0 1 132,155 65 60, 292 102! 26431
5 0 0 0 0 0 0 0 1 2 0 0 0 0 0 3 7 0 5 0 7 0 4 7 0 1 0 0 1 0 1 1 0 0 1 1 0 1 0 136,765 65 52, 316, 102 27353
6 0 7 3 0 0 0 0 0 0 0 0 0 1 0 5 7 0 7 0 7 0 4 7 0 0 1 1 0 0 1 1 0 0 1 1 0 1 0 133,185 65 62] 316 102 26,637
7 0 0 0 0 0 0 0 4 7 0 0 0 0 0 7 7 7 0 0 0 2 0 0 0 1 0 1 0 0 1 0 1 1 0 0 1 0 1 137,565 65 55, 423 102! 27513
8 0 2 7 0 0 0 0 0 0 1 0 0 0 1 5 7 7 7 1 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 1 0 1 132,275 65 70, 417 102 26455
9 0 0 0 0 0 0 0 3 3 0 0 0 0 0 3 7 7 5 0 0 0 0 0 0 1 0 1 0 0 1 0 1 1 0 0 1 0 1 137,505 65 32, 351 102 27,501
10 0 0 0 0 0 0 0 0 2 0 0 0 0 0 7 5 3 0 0 7 2 0 7 1 1 0 1 0 0 1 1 0 0 1 1 0 1 0 137.865 65 85, 373 102! 27573
Mean 134,959 64.5 64.8 349.6 102 26,991.80
SD 2395.76 150 18.72 50.85 0| 479.15
%C.V. 1.78% 233%| 28.89%| 14.55% 0% 1.78%
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Activity Duration|Resource Predecessors Xiny CPM
11 |21|31| 1.2 | 22|32|1.1|21|31|1.2]| 2.2 |3.2|shift|ST| FT [LS| LF | TF
A 14 20 O [0f14]|]0] 14 ]0O
B 7 5 A 0 |14| 21 (14| 21 | O
C 15 B 0 (21| 28 |21| 28 | O
D 15 20 C 0 (28| 43 |28 43 | O
E 10 10 A D No:D 1 0 0 |43| 53 |43 53 | O
F 12 D E 0 [53| 60 |53]| 60 | O
G 7 20 F 0 [60| 67 |60 67 | O
H 3 5 G 1 |68 71 |[79] 82 |11
| 7 10 D 7 |50| 57 |60]| 67 |10
J 15 8 G 0 [67| 82 |67 82 | O
K 20 20 H 0 [82|102]82] 102]| O
L 10 10 A 0 (14| 24 |82] 92 |68
M 3 3 L 0 (24| 27 |92]| 95 |68
N 7 10 G 0 [67| 74 | 95| 102 | 28
[¢] 15 20 A 7 21| 36 |65]| 80 |44
P 7 20 [©] 7 [43| 50 |80 | 87 |37
Q 15 10 G 7 [74| 89 | 87| 102 | 13
R 20 20 A 0 (14| 34 | 47| 67 |33
S 15 20 G R FF:G 1 0 0 (67| 82 |67 82 | O
T 20 10 S 0 (82102 |82 102
U 5 5 A 0 (14| 19 | 73| 78 |59
\% 14 10 G U FF:G 1 0 4 71| 85 [ 78| 92 7
w 7 5 \ 7 (92| 99 [ 92| 99
X 3 5 w SS:W 1 0 0 |99| 102 |99 102 | O
w Project Duration 102
Myx 143,295 0.005
MRD 65 1
RRH 65 1
RID 987 0.1
Project Duration 102 1
Objective function 716.48
Project Date

112|3|4(5[6|7|8]|9|10(11(12|13|14|15(16(17|18)|19|20|21|22(23]|24|25|26(27(28|29]|30|31|32(33|34|35)|36|37|38(39

1|20 20(20(20{20| 20| 20|20(20(20| 20| 20|20(20(40| 40| 40}40|40(35(35|65|65|65(58(58|58)|55|60|60(60(60|60|60|40(40(20(20]|20

Abs(Sum(ryr){ 00| 0f0|ofofojofojojofojof2o(ojofojo|5f(o|30f0f0|7f(0|0|3[5|0f0|0|0f0]|20{020j0f0]0

)
Max (r,r,..,f)[ 20| 20| 20| 20/ 20| 20| 20| 20| 20| 20| 20| 20| 20| 20| 40| 40| 40| 40| 40| 40| 40| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65
Max (rires1,..,I7)| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 65| 60| 60( 60| 60| 60(60(60(60(60(60{50{50{50(50|50

Abs(r, - Min(Max (ry,F,...r), Max(ry s, i) 0 [ 0 [ o[ ofofofofofofofofo]o]o|o|o]olo|o|5|5[ofofof2[2[2[5[ofo[0]0]0]|0]|10]10]30]30]|30
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Activity Duration | Resource Predecessors Kinj CPM
1.1 2113112 ]|22|32] 1.1 2R 3.1 1.2 2.2 3.2 | shift | ST FT LS LF TF
A 14 20 (o] [9) 14 10 24 10
B 7 5 A 7 21 28 24 31 3
C 7 15 B 3 31 38 31 38 ¢}
D 15 20 C [¢] 38 53 38 53 o
E 10 10 A D No:D o 1 (o] 14 24 43 53 29
F 7 12 D E o] 53 60 53 60 o
G 7 20 F (0] 60 67 60 67 o
H 3 5 G [¢] 67 70 79 82 12
| 7 10 D [¢] 53 60 60 67 7
J 15 8 G | [¢] 67 82 67 82 [¢]
K 20 20 H J SS:H 1 o (o] 82 102 82 102 o
L 10 10 A (o] 14 24 92 102 78
M 3 3 L SSs:L ] 1 1 15 18 92 95 77
N 7 10 G M FF:G 1 o [¢] 67 74 95 102 28
[e] 15 20 A 5 19 34 65 80 46
P 7 20 o 7 41 48 80 87 39
Q 15 10 G P (o] 67 82 87 102 20
R 20 20 A 7 21 41 47 67 26
S 15 20 G R FF:G o 1 (o] 52 67 67 82 15
T 20 10 S 7 74 94 82 102 8
U 5 5 A 0] 14 19 73 78 59
\4 14 10 G U FF:G 1 o 4 71 85 78 92 7
w 7 5 \4 7 92 99 92 99 o
X 3 5 w sSs:wW 1 ) [¢] 99 102 99 102 o
w Project Duration 102
My 133,185 0.005
MRD 65 1
RRH 62 1
RID 316 0.1
Project Duration 102 1
Objective function 665.93
Project Date

1(2(3]|4]|5|6]|7|8|9(10(11[12|13|14|15|16|17|18(19(20(21|22|23|24|25|26|27(28(29|30|31|32|33|34|35|36(37(38( 39 | 40

1/ 20|20/ 20(20(20(20{20{20|20)20|20|20(20(20(25|28|28|28|25|40|40(65(65(65|45|45|45|45|40|40(40(55(55|55|35| 35| 35| 35| 40 | 40

Abs(Sum(ri-ri1) ofofojojojojofofofofof5{3|0|0|3|15(0(25(0|0|20j0|0|0|5[0(0(15(0f0}20(0|0|O|5[/0]| O

o
o

)
Max(ry,ra,..,1)[ 20 20| 20(20( 20| 20| 20( 20| 20| 20| 20( 20| 20| 20| 25 28| 28| 28 28| 40| 40| 65 [ 65 65| 65| 65 65| 65| 65 65( 65| 65| 65 65 65| 65| 65(65( 65 | 65
)

Max (ry,Fi+1,..,I7)| 65| 65| 65| 65 65 65| 65| 65| 65 65| 65| 65 ( 65( 65| 65| 65( 65| 65| 65| 65( 65| 65) 65 6555|5555 55| 55| 55| 55| 55| 55| 55| 42 [ 42| 42| 42| 42 | 42

°
°
°
°
o
°©
=
°
=
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°
°
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°
o

Abs(r; - Min(Max(ry,r,..,f), Max (ri,risa, ., 17))) 3[o|ofo)ofo]|i0f10]10{10|15(15|15| 0| OfO|7|7|7|7|2] 2
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2 211156 2 2811156
AU w2562
#8256 @ 227215 3

A 23256 4135614
25356 31135645

2 12/3/56 3 18/3/56 6

2 177256 2 197256

w 13/2/56 2 19/2/56

219/3/56 2 24/56 9.7
n 34156 3 2214156 8.10

2 15/1/56 w 24/1/56/1

& 26/1/56 3 28/1/56/12

2 19/3/56 2 25/3/56 7,43

22011156 o 2561

311256 a 177256 15

219356 2 24/5 7,16

0221156 2 102561

219/3/56 224/56 7,18
n 3456 3 2204156 19

2 1511/56 & 19/1/561

#2456 A 54156721

#1304/56 @ 19/4/56 22

A 201456 3224156 23
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Abstract

Resource leveling schedule is important for construction planning process very much, because quantity of
resource such as labors is limited. The optimal solution to allocate enough resource for every activity is main
principle for project successful. But in ordinary, they always observe that have different quantity of resource
every time periods, is called of “Resource fluctuation”. So, planners have to adjust first schedule is called of
“Resource Leveling”. This method necessary for decrease resource fluctuations or make uniformly resource
demand level . However, normal method (heuristic method} to solve this problem is difficult and use much
time. So in present ,there is new developed method by create model in spreadsheet computer programs such as
Microsoft Excel. This new methed can solve very complex resource leveling problem well..So in this research if
we add vary relationship options such as SS (Start-To-Start) ,FF (Finish-To- Finish} or NO (No Relation) for activity
in model, objective is increasing optimal solution flexibly and output solution is better than El Rayes & Jun ‘s
Model. We can discover for optimal solution from this new model that received uniformly resource demand

level of project schedule in the end.
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