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ABSTRACT

Keywords: BIM ~ Al ~ project scheduling

At present, the process of assigning activity duration and the resources (labor, material, and
equipment, etc.) required for each activity are executed manually and based on personal experiences
or pre-established database, in using the commercial scheduling softwares used by the construction
industry. However, each project has different restrictions (for example, number of work classes,
number of equipments, number of materials, construction scope, construction efficiency, etc.) and
different objectives (for example, minimum project duration, minimum project cost, minimum project
cost with project duration limit, etc.), personal experiences or pre-established database are not
definitely suitable for new projects. Moreover, the resource allocation methods (for example,
analytical methods and heuristics) used to allocate resources for each activity cannot guarantee the
optimal resource allocation for each activity.

According to Wikipedia, "Many tools are used in Al, including versions of search and
mathematical optimization, artificial neural networks, and methods based on statistics, probability and
economics.” Al is applied in the developed system, which uses the techniques of search and
mathematical optimization, artificial neural networks, and methods based on statistics, probability and
economics.

Building information modeling (BIM) has been recognized as a revolutionary change for its
applications in the entire lifecycle of a construction project. However, the applications of BIM within
the construction domain still have a lot of potential.

In summary, this research presents a resource planning and scheduling system with applications
on BIM and Al (Artificial Intelligence). This system can automatically produce various options for
resource distribution and activity scheduling, and find the optimal resource distribution and activity
scheduling according to restrictions and objectives assigned by users.
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1111017
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<_| Required Resource Relationshipd

Required Area For Each Resource |

Capture Priority J

Mark Up Percentage J
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Optimum
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Parameter | Value | ] i
[ b |Atsbute Vahue to Check |LINKED |caf s
Operator < |
voue (S0000 00 0 &

B 3-7: XE1AAWER

Parameter Value
_»|Objectve ValuetoFed ~~  Minimum Project Net Present ' =] 0
__ | Descriphon Cuf &7
T arget Quartity ta Stop Simulabion Minimum Project Cost 3
- ‘"" B Minimum Project Revenue
Minimum Project Net Present Vald
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Parameter | Value [
| I [Resouce Desciplion RE ] x|
|| Total Number of Resources I | =1 | )
| |Resource Unit Cost($/unit-hr) Canstant [60.00) ] )
W3-9: KIHERLEBLT* FTRhGEKE N LZFTaHF2EFT RIS 22 BFLF

1 i

(4) K BIM FAI56 M1 A 2R3 FHRE A5, 1 AR ErR » $r 2171
FTHREFFBLAN ISR o RTE 1AL T > TRTEIANEPHE L BT (B
3-10) -

Parameter Value
(uantity Source C: My DocumentshShihmingF | Tl &7
Aitivity Description A 7l )
Mumber of Servers Unconstrained "] 7
Yearly [nterest Bate 015 |
Overhead percentage [%] 10.00 Tl K7
Contingency percentaoe [ 25.00 |
Profit percentage [%] 15.00 Cal| &7
Sales Tax[#] B.25 | )
M ark U p[*] 17.00 il 7
Mo, of Hesources Hequested ALL | )
File Mame a Ca| 7
Capture Pricrity 1.00 il )

W 3-10: EBIMERE» 2 171 tHEARKIPRAFRTL 1L ITH
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(5)RTH BLANFHFRGEI 2B =y TR x«(wp,,g@-t
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T VRE FLmL@J iR Ki7 o PRELGFETHEHELIANGEY AT hA T o S
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MHBE L KBS IPER 2 Fa AR RE G IIALTER LY FRIASF CE TR
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!

Parameter I Value | :
p | Resouice to Request /R eleass R2 e
|| Muiplies of Nureber of Resources 500 ] w7
Number of Resources Unifarmn (1.00.2.00] Tl ¥
|| Maximum Fesouce Productivity{unit/hr) Conslant [4.00) ]
Requred Working Area Per Urit Resource 4.00 _ af &)
Mame of The \Working Aea A3 | )
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(6) ™ ISM & 47 & 45 b i F il A o % PrAZ AP M 4L - (1 3-12 % 3-13)
Message

In ActivityS2 the req'd no of R1=6 with productivitp=2

In AchivityS8 the req'd no of A2=10 wath productvity=1.2
In ActivityS2 the req'd no of R3=4 with productivity=3

In AchwitySE the req'd no of H4=15 wath productrvity=0.8
In Activity52 the req'd no of R5=16 with productrvity=0.75
Achwity Cost OF AchwityS8: $875,000

Start Time Of ActivityS8: 568 (hr)

Firush Time DF Actvity58: 985 [hr]

Duration Of Activity28:. 417

W3-12: % IMAFNELIBEGSIPER -FTRAR -FTREASF ZFAR A4 P
et i N 1= P S M i N =

Message

Project Duration(bu] in Run #736: 3,543 [hr]

Project Cost($) in Fun #796: $7,072,976

Project Aevenue (3] in Run 4796 $12,395,391

Project Net Present Value At Proigct Start Timt$] in Run #796: $6,493,015
Minimum Project Net Present Value So Far=$6,493,015 in Run #796 Y.

i

B 3-13: #* ISMATHEAGIRFIPRE 243 LERE

(M Ar* B G AR ZRALAFRGVNEAEEIAESIFEF LGP H 22 ARG ET IR

ABNY FEREEPFOISM g AR ES ARMIERE S S o

(8) #1745 % - NIFHENSL R FRBAFB LY & BFR{fcx B2 2B FE D
P EAF (B3 ek R EFTRhB A F* F A FHRME BT ARFF IR Y O gl
FTRREIME DI B IR c ek FLF 1 7FRP AR SRRY FLAFRE A B R

ﬁliﬁ&%m&«%?*&?mﬁ’M@¥i@ﬁ@ﬁ§£ AT RBORRS %@ Ir

7

FRHREL AR PR o Efs o R H i}@*ﬁﬁlﬁi»‘&l PERF ~ 1422 A% 1422 ATLE GNES

Kf;fA"\’]“/T‘L“;c ‘&T“;‘)‘LE‘"TH‘?”J—%&*&JE&E&B’LF’S Yoo Bk Tﬁ?ﬂblﬁ‘ﬁ /ﬁi%ﬁ__’ﬁr'g
B FRE* FOFRET > RERLEBE-EEHARATEREPIRAPTEML E DR GEDT
BAOPR ok P E AR B AN AERELF ARG AR PTG RS A
1ARIR W -

Statistic Runs Mean First Global Minimum | Maximum | Graphs
StdDev StdDev
Resource Utlization 500 55.92 31.82 1.09 000 100.00 MNone
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24-1: 21BN ETRE N L1ANGETFREFIFTFTRE
Duration Daily Resource Requirements
Activity (days) Predecessors R1 R2 R3 R4 R5 R6
A 6 - 5 2 2 2 7 4
B 3 - 3 5 2 3 9 6
C 4 A 2 4 4 2 3 1
D 6 - 5 4 3 5 5 4
E 7 A B 3 5 2 3 8 0
F 5 4 1 9 2 5
G 2 D 4 1 4 3 9 8
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H 2 A, B 5 5 4 0 9 1
| 2 GH 3 2 4 3 4 2
J 6 F 1 5 4 6 7 3
K 1 C,E 3 3 2 4 5 1
L 2 E,GH 3 2 2 8 3 4
M 4 I, K 2 2 2 2 4 8
N 2 F, L 1 4 4 3 4 1
0 3 L 5 5 4 6 2 3
P 5 J, M, N 3 2 3 4 7 8
Q 8 o] 4 5 4 2 3 4
R 2 D,0O 5 3 3 3 7 8
S 6 P, R 2 4 6 2 3 4
T 2 Q 1 6 2 7 5 2
Daily resource limits 7 10 10 16 18 13
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S IOESETE I cH gég-%z-gfﬂx hELG - HER )?Z#”._Ztkﬂ\;l‘l"&r'@ll 12 £4-33 #£4-6
SR e gt b JIFRAE15% 0 LHF PP RAE10% 0 BFEEF P K LE20% 0 FIER 15
96 > 4 B ik % 58.259 0 T WK 5179

TR POP R R ARG AR P ACES000 (T FFEOT T 0 5 B A
RET BN L LT RA fE AR

LA RCIVAR S TN S %%ﬁrﬁM—Zi Bl4-122 £4-T3 £ 4-10%F7 o jEoe b FoL > 2
PE R Ay TRk < @ Fgne gd 111009 & v Aok KE AT R TRk < ik
BV g ERIBPUEL o poh s G5 904;:7%4% Pt ARR AL A gw@m 250,000~ -

343 EIFARTH

. Required Resources Resource .
Predec | Work Quantity for Manpower ] ] Working
a1 38 . (Manpower or Relationship .
essors or Equipment ) . Region
Equipment) Constraint

A - 1,000 R1, R2, R3, R4, R5, | R1:R2=5:2 Al
R6

B - 2,000 R1, R2, R3, R4, R5, | R3:R4:R5=2:3:9 Al
R6

C A 3,000 R1, R2, R3, R4, R5, | R2:R5=4:3 A2
R6

D - 4,000 R1, R2, R3, R4, R5, | R2:R4=4:5 A2
R6

A B 5,000 R1, R2, R3, R4, R5 | R2:R5=5:8 A3

C 1,000 R1, R2, R3, R4, R5, | R1:R4=4:9 A4
R6

G D 2,000 R1, R2, R3, R4, R5, | R5:R6=9:8 A4
R6

H A B 3,000 R1, R2,R3, R5, R6 | R2:R5=5:9 A3

I GH 4,000 R1, R2, R3, R4, R5, | R3:R4=4:3 A6
R6

J F 5,000 R1, R2, R3, R4, R5, | R4:R5=6:7 A6
R6

K CE 1,000 R1, R2, R3, R4, R5, | R4:R5=4:5 A5
R6

L E, G 2,000 R1, R2, R3, R4, R5, | R1:R4=3:8 A5
H R6

M I, K 3,000 R1, R2, R3, R4, R5, | R5:R6=4:8 A8

22




R6

F, L 4,000 R1, R2, R3, R4, R5, | R3:R4=4:3 A7
R6

L 5,000 R1, R2, R3, R4, R5, | R2:R4=5:6 A7
R6

J, M, 1,000 R1, R2, R3, R4, R5, | R5:R6=7:8 A9

N R6

0] 2,000 R1, R2, R3, R4, R5, | R1:R2=4:5 A8
R6

D, 0O 3,000 R1, R2, R3, R4, R5, | R5:R6=7:8 A9
R6

P, R 4,000 R1, R2, R3, R4, R5, | R2:R3=4:6 Al0
R6

Q 5,000 R1, R2, R3, R4, R5, | R2:R4=6:7 Al0

R6

23




fe* BIM 2 Al 232 A1 A2 F R A fe 2 PRARARY] & SLr

244 RFRAMELALFREALAF CHEARA A IATREE A HKEW -ETH
LA N el o
Item Activity Resource (Manpower or Equipment)
R1 R2 R3 R4 R5 R6
A Triang| Triang| Triang| Triang| Triang | Triang
(4,5,6)] (3,4,5)](2,3,4)] (3,4,5)] (4,5,6)] (5,6,7)
B Triang| Triang| Triang| Triang| Triang| Triang
(3,45)((2,3,4)](4,56)](3,4,5](2,3,4)] (4,5,6)
C Triang| Triang| Triang| Triang| Triang | Triang
2349 @B45)]456)](2,3,9] (3,4,5)] (4,5,6)
D Triang| Triang| Triang| Triang| Triang| Triang
(456)[(3,45)]2,349] (3,4,5)] (45,6)] (56,7)
E Triang| Triang| Triang | Triang| Triang )
3,4,5)](2,3,4](4,5,6)](3,4,5](2,3,4)
F Triang | Triang | Triang| Triang | Triang | Triang
234 (B,45)]456)](2,3,49] (3,4,5)] (4,5,6)
G Triang| Triang| Triang| Triang| Triang | Triang
(4,5,6)1 (3,452,349 ] (3,4,5)] (4,5,6)] (5,6,7)
H Triang| Triang| Triang ) Triang| Triang
(3,45)[(2,3,4)](4,5,6) (2,3,4)(4,5,6)
| Triang| Triang| Triang| Triang| Triang| Triang
(2,3,4)] (3.4,5](4,56)] (2,3,4)] (3,4,5)] (4,5,6)
Max ] Triang| Triang| Triang| Triang| Triang | Triang
Productivity (4,_5,6) (3,_4,5) (2,_3,4) (314,5) (4,_5,6) (5,_6,7)
(Qlunit-hr) K Triang| Triang| Triang| Triang| Triang| Triang
(3,45)((2,3,4)](4,5,6)](3,45)](2,3,4)] (4,5,6)
L Triang| Triang| Triang| Triang| Triang | Triang
234 @B45)]456)](2,3,9] (3,4,5)] (4,5,6)
M Triang| Triang| Triang| Triang| Triang| Triang
(456)[(3,45]2,34] (3,4,5)] (4,5,6)] (5,6,7)
N Triang| Triang| Triang| Triang| Triang | Triang
(345[(2,3,9](4,56)[(3,45)](2,3,4)](4,5,6)
o Triang | Triang | Triang| Triang | Triang | Triang
2,34 (B,4,5)]4,5,6)](2,3,49)] (3,4,5)] (4,5,6)
p Triang| Triang| Triang| Triang| Triang| Triang
(4,5,6)] (3,451]((2,3,4)] (3,4,5)] (4,5,6)] (5,6,7)
Triang | Triang| Triang| Triang | Triang| Triang
Q (3,45)((2,3,4)](4,5,6)](3,45)](2,3,4)] (4,5,6)
Triang| Triang| Triang| Triang| Triang | Triang
(2,3,4)] (3.4,5](4,56)] (2,3,4)] (3,4,5)] (4,5,6)
S Triang | Triang| Triang| Triang| Triang| Triang
(456)[(3,45)]2,349] (3,4,5)](45,6)] (56,7)
T Triang| Triang| Triang| Triang| Triang| Triang
(3,4,5)1(2,3,4)](4,5,6)] (3,4,5)](2,3,4) | (4,5,6)
Unlt COSt INUTTTIA] INUTTTIAa] INUTTIIa ] INUTTTIa ] INUTTTIa ] INUTTTIAa
. ALL | I | | I |
($/unlt-hr) (20 D\ (A0 AN (B0 BN 20 2D\ (A0 AN [E0 BN
Rgiui’ce ALL | 7 10 | 10 | 16 | 18 | 13
Req’d
er‘;';k;;? ALL | 2 4 6 8 10 | 12
Unit
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34-5; EIGEAREVHBE L (FE g HBAN A HRE Sk EHEN L 14
CRERE S TEY L

W(?rK Material Unit Cost/Material Type Required/Material Productivity (Q/unit)
Activity Qt,i,,agtt;)i/aﬁor M1 M2 M3 M4 M5 M6
(0) 20 ($/unit) | 30 ($/unit) | 40 ($/unit) | 15 ($/unit) | 25 ($/unit) | 35 ($/unit)

A 5,000 800 - - - 250 -
B 4,000 - 800 - 500 - -
C 3,000 400 - 250 - - -
D 2,000 - - 400 - 250 -
E 1,000 200 - - 100 - -
F 5,000 - - 800 - 500 -

G 4,000 - - - 800 - 500
H 3,000 250 400 - - - -
| 2,000 400 - 250 - - -
J 1,000 - 200 - - 100 -
K 5,000 - - 500 - 800 -

L 4,000 - - - 500 - 800
M 3,000 - 250 - - 400 -
N 2,000 400 - - 250 - -

0] 1,000 - - 200 - - 100
P 5,000 500 - 800 - - -
Q 4,000 - 800 - 500 - -
R 3,000 400 - 250 - - -

S 2,000 - - - 400 - 250
T 1,000 100 - - - 200 -

3 4-6: FB1LITRBB2Z BT H
Area  Name Al |A2 |A3 |[A4 |A5 |A6 |A7 |A8 |A9 |AIl0
Total Area 450 | 400 400 400 500 400 500 350 350 400

Message

Project Duration(hr] : 3542

Project Cost($) : 6566148

Project Revenue($) : 11507175

Project Net Present Value 4t Project Start Timt($] : 5753220

W4-2: 19T HRF AA3X R4 -FAERE
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Js* BIM 2 Al 222 R 1 2 FRA ek PFARRE) & St

Statistic Runs Mean s :i.;;t:v Sﬁt:?lg':wlr Minimum | Maximum | Graphs
Project Duration (hr) 500 3777.99 0.00 101.31 3493.00 4107.000 View
Project Cost (x1000)($) 500 6968.70 0.00 205.54 6464.00 7752000 View
Project Revenue (x1000)($) | 500 12213.04 0.00 360,200 11328.00, 13586.000 View
Project Present Value (x100C] 500 6084.29 0.00 168.74 5661.00 6730.00|  View

W 4-3: 1A Ah 3R R EH X REREAEHA G AR M T

26

Fropct Duration (fe) - AN Fluns.

W d-d: 3 A2 G PE e A 5

Project Duration (hr) - All Runs
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W 4-5: 1AEAGEEFPRFL G5 F

Froject Cost {1 000¥) - A Funs

Bl4-6: 1425 &3 A g8 4 &85 W



Project Cost (x1000){($) - All Runs
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W4-7: 1R EAAXRPR L FBFE

Progoct Reverass (1 000)8] - AN founs

B 4-8: 1428 & IF B A F 185 F

Project Revenue (x1000)($) - All Runs
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. -
G : RN EE :
7 : — i
G : —

50 /
0 : —
W /
Bl :

0
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B 4-9: 1B EFPAILHHBIE
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AIARF R A R AR 5 SR

Project Present Value (x1000)($) - All Runs

0
1485.00 - 1485 52
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B 4-10: 1fzdedepd 2 & AR ED
KR A T 18 5

Project Present Walue (x1000){$) - All Runs
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W 4-11: 1T BACFRFZ S 2 ZREDF
AR

EO0OO G100 6200 E700

Cash Flow Forecast for Project:
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Cash



24T BAATRAR  TRIAF S35 BLBE  BAFR  SFEE (5-15)
Activity Title A B C D F G H [ J
R1 Reqg'd no 5 6 5 6 6 4 6 5 7 4
Productivity] 1.6 2 4.2 5 2 5 2.67 2.4 3.43 4.5
R? Req'd no 2 3 8 8 10 7 4 10 8 6
Productivity| 4 4 2.63 3.75 1.2 2.86 4 1.2 3 3
R3 Reg'd no 10 4 7 10 4 7 8 4 8 6
Productivity| 0.8 3 3 3 3 2.86 2 3 3 3
R4 Reg'd no 10 6 6 10 15 9 14 - 6 12
Productivity| 0.8 2 3.5 3 0.8 2.22 1.14 - 4 1.5
RS Reqg'd no 2 18 6 6 16 14 9 18 12 14
Productivity| 4 0.67 3.5 5 0.75 1.43 1.78 0.67 2 1.29
R6 Req'd no 6 11 5 13 - 7 8 6 11 7
Productivity] 1.33 1.09 4.2 2.31 - 2.86 2 2 2.18 2.57
M1| Reqdno 6 - 8 - 5 - - 12 5 -
M2| Req'd no - 5 - - - - - 8 - 5
M3| Req'd no - - 12 5 - 6 - - 8 -
M4| Req'd no - 8 - - 10 - 5 - - -
M5] Req'd no 20 - - 8 - 10 - - - 10
M6]| Req'd no - - - - - - 8 - - -
Cost ($) 176,875 [ 325,270 | 213,487 | 292,400| 779,417 | 97,000 | 240,355 | 442,965 | 357,087 | 536,511
Start Time (hr) [ 0.000 |125.000 |425.000 |291.667 |567.857 |1359.524 [1234.524 | 984.524 |1584.524 |1751.190
Finish Time (hr)[125.000 |291.667 |567.857 [425.000 |984.524 [1409.524 |1359.524 |1234.524 |1751.190 |2028.968
Duration (hr) |125.000 |166.667 [142.857 |133.333 |416.667 | 50.000 | 125.000 | 250.000 | 166.667 | 277.778
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248 LAFAFTARAR FTRIAF 35 BRET RAFE HFER (523
Activity Title K L M N ) P Q R S T
R1 Req'd no 7 6 4 6 7 4 4 7 3 4
Productivity| 3.43 2.5 5 4 2.57 2.25 3 3.43 5 5
R2 Req'd no 8 9 10 6 10 8 5 6 4 6
Productivity 3 1.67 2 4 1.8 1.125 2.4 4 3.75 3.33
R3 Reg'd no 8 5 9 8 6 3 8 10 6 8
Productivity 3 3 2.22 3 3 3 1.5 2.4 2.5 2.5
R4 Req'd no 12 16 8 6 12 14 6 10 10 7
Productivity 2 0.94 2.5 4 1.5 0.64 2 2.4 1.5 2.86
RS Req'd no 15 4 4 5 11 7 6 7 16 9
Productivity| 1.6 3.75 5 4.8 1.64 1.29 2 3.43 0.94 2.22
R6 Reg'd no 13 4 8 9 13 8 2 8 4 13
Productivity| 1.85 3.75 2.5 2.67 1.38 1.125 6 3 3.75 1.54
M1| Req'dno - - - 5 - 10 - 8 - 10
M2| Reqdno - - 12 - - - 5 - - -
M3| Req'dno 10 - - - 5 6 - 12 - -
M4| Req'd no - 8 - 8 - - 8 - 5 -
M5| Req'd no - - 8 - - - - - - 5
M6| Req'd no 6 5 - - 10 - - - 8 -
Cost ($) 106,389 | 217,628 | 266,048 | 275,220 | 656,106 | 188,227 | 206,937 | 241,880 | 451,022 | 495,325
Start Time (hr) |1409.524 [1451.190 |2473.413 |2306.746 |2028.968 [2915.079 |2623.413 [2790.079 |3276.190 [3026.190
Finish Time (hr) [1451.190 |1584.524 [2623.413 |2473.413 [2306.746 |3026.190 [2790.079 |2915.079 |3542.857 |3276.190
Duration (hr) | 41.667 | 133.333 | 150.000 | 166.667 | 277.778 | 111.111 | 166.667 | 125.000 | 266.667 | 250.000
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% 4-9: LFRNER LR S
Resource R1 R2 R3 R4 RS R6
Mean Resource Utilization Percentage | 74.84% | 71.42% | 65.42% | 59.06% | 60.46% | 55.92%

Maximum Resource Utilization Percentage| 100% 100% 100% 100% 100% 100%

% 4-10: 2z FEWEFRIESE 5

Area Name Al A2 A3 Ad A5 A6 A7 A8 A9 Al0
Mean Space
Utilization 6.23 | 721 | 1622 | 462 | 3.38 | 1224 | 9.82 | 6.45 | 6.48 | 13.25
Percentage

Maximum Space

Utilization 90.67 | 100 89 935 | 99.20 | 98.50 | 90.40 | 86.29 | 98.29 | 95.50

Percentage
P& b=
AEGIE N ERENT ARG EH I REDPTERV A1 IR B AR
A APEF L IENE TR A E P FREE U e B 4-13~ £ 4-110 % & 4-12 #%57 o
B E P FREBESLHEET > @ % Primavera (o AR H M R X P L 1 1M1 R X
REEWIIREART R TEILRE IR L 316 % o

#265 | #284 | #80
#74 H #308
#277 |— #290 M #302 H #314 H #327 |4 #330 | #352 | —y #359

#32 K #296K \
#38 | #62 M #86 — #113 | #333 |4 #345

#259

W 4-13: R THRBR I 1A RLE (B EH11H %)

% 4-11:%1 13 % L2 g TEF 1 E %

Activity ID | Activity Description Predecessors
32 Construct stairs 259

38 Construct scaffolding 259

62 Construct girders for 4" floor 38

74 Walls, windows 202, 201, 209 | 284

31




32

fe* BIM 2 Al 222 A1 25 A fe 2 prAgRE] k sum g

80 Doors 200, 201, 202, 204 284

86 Construct joists for 4™ floor 62

113 Complete 4" floor 86

259 Start N/A

265 Start demo 259

271 Fabricate millwork 259

277 Demo for sprinkler and AC 259

284 Finish 2" floor 265

290 Sprinkler 277

296 Install duct 277

302 Start electrical 201, 202, 205 284

308 Install millwork 74, 271

314 Ceiling 201, 202, 205 302

320 Complete electrical for 2" floor | 302

327 Install lighting 314, 320

333 Take down scaffolding 113

339 Finish floor 80, 308, 327

345 Ceiling (lights) 32,290, 333

352 Finish trim 339

359 Finish up 296, 345, 352

% 4-12: 2 1B 1PFR - FTRE R~ 5 p FREL G

1B [FIER P FhEEF R

(9&) LF L EOL | EOM BL HH FEL | PRB C E CF CEF | GEV | SWF | SW | SMW | SMA LA
32 40 - 1 2 3 1 1 1 - - -
38 20 4 3| 3] 4 -1 -1
62 60 1 4 2 1 B _ R
74 15 1 4 3 1 B R R
80 20 2 2 2 2 - R B
86 90 2 1 2 2 - R R
113 30 3 1 2 5 B R R
259 0 HE -1-T1- -1-T1-
265 4 1 2 1 1 1 1 1 1 5 1 2 - - -
271 60 - 3 2 2 3 B B R
277 20 2 6 1 5 B R R
284 6 5 1 4 4 - R B
290 30 2 7| 4] 2 2181 - -] -
296 30 4 5| 3| 4 - 7
302 40 3 4 1 3 - B R R
308 10 4 1 3 2 - B N N
314 25 3 3] 4| 3 - - | 1
320 20 2 4 1 4 - B R R
327 10 3 5 1 3 - B N N
333 20 2 3 4 3 - B N N
339 10 4 1 2 3 - B R R
345 30 3 5 1 4 - B R R
352 5 2 1 3 4 - - - -
359 1 4 1 3 3 - B R R

ENEE S At tle[ 1221 1]o][6]s 11l 2]sl2]1]12




LF =Labor Foreman(# 1 1 &)

L = Laborers(#¥ 1)

EOL =Equip. Oper. [light](d=3l% &8 )
EOM = Equip. Oper. [medium] (¥ A% # 3% TH )
BL =Backhoe Loader (#2454 1%)

HH =Hyd. Hammer (/i /& 4&)

FEL =F.E. Loader(= =4 % § %)

PRB = Pavt. Rem. Bucket(&##it%)

C = Carpenters(+ %)

E =Electricians(& 1)

CF = Carpenter Foreman( * % 1 gf )

R =Rodman(4% % +)

CEF =Cement Finisher(Gkir i3 & 4%)

GEV =Gas Engine Vibrator(%:f # ##84r# &)
SWF =Skilled Worker Foremen(#i 1 4 1 gf)
SW =Skilled Workers(#ie1 4 )

SMW = Sheet Metal Workers(4 &1 %)

SMA = Sheet Metal Apprentice(4x & ¥ i)

LA = Lathe(# %)
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o BIM 2 Al 2 2 A1 AR FRA & PS5 S 5

AT RS TR 2 %

BEEF RIS ES i VAN R ST VLT SRS F e R e
ENE NN s A

L ¥
DEEES SRR RERE I AR N EE S SRR
Tar REBHEFIIH > FXPREIAGIAGFER 2 5 p g 2 Fihadicd o &5 SRk T
BAeT
A2 A - HEBIMECA ~ p BIMBCARES- TR s 0 T EA s FRRE kL, 1 FrRe

T EATEE TR
S E A L E=CE S R ER AR S (L EE T XA

#0106 #F &k T BIM* 2 A1 42 FihA el pRAeLdl Ky ) e
= ;\'.._ :
e p BIM#AI®N IFC &M%k
o  BIM#3) IFC #55% #h % # = COBie &5 #h %
o FH T1iehjRlgips FHE A, 1 Es RS

BIM 431 COBie f:5% h% Falin T2 (64 fRRBHA FHRE &5, 1 4 f2 2 st

o = BIMWAIM i FORE FF Excel 4%
o A T3 fEARigER FTHE AR, 2R fREHES

o BINHCAIM i Excel #3554 % T 51 (04 R E ATH &

W 4-14: % tes@ 2 6 BIM 53
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A MDA RRES R EATE S 2 BINMHE TR~ A R Bt B A Tk
3 ’?;‘)ﬁm\ﬁaa Bi:ﬁii-ﬁ_j:

AORGEA FRAEPERBTIRAFE BRGNS ARBRT T APR AT I F R

(%@¢B%4@lﬁr%\wﬁmﬁﬁﬁﬂuggB?@Qﬁwa4ﬂaﬁ4uﬁﬁo
LN ! fr&ﬂggg;gﬁ.y} »EF IR E BT OREATE T AL AR LA TERE
AR LRI F o 57 g Primavera & ¥ enig & o ITH SR Ay 4-12 ¢ KT O iR
B RE TGRS FTREE Y ek 413 97

i afrfihd th-t T o HE A A TR ok 4-14 3 £ 4-17 - 554 % K %
AR A TSR Bk %o ¥ 001 ZHCRRA TP T R T 1 e B*F“;f;\ 296 i
1iep (I E I BB PF R 2368 B it pF) (B 4-15) L1 EF
B FRAAF S IEELER IR SER 1 IR Z 1% 3 Ak 4-18 1
F04-20 o - RF F RO Primavera 2 &k S0t A G A4 R 0 - F2 %1 1T R E
AEHLPER A LEATTF R LR E p FREE LW A FRT > Primavera #7181 2.8,
IR L 36 BLITE » A LA E IR S IS 206 B1icp o

% 4-13: L1 RBFRG 0 F

Activity ID | Daily Resource Requirement Ratio

32 L:C:E:CF:R:CEF:GEV=1:2:3:1:1:1:1
38 L:C:E:CF=4:3:3:4

62 L:C:E:CF=1:4:2:1

74 L:C:E:CF=1:4:3:1

80 L:C:E:CF=2:2:2:2

86 L:C:E:CF=2:1:2:2

113 L:C:E:CF=3:1:2:5

259 N/A

265 LF:L:EOL:EOM:BL:HH:FEL:PRB=1:1:1:1:1:1:1:1
271 L:C:E:CF=3:2:2:3

277 L:C:E:CF=2:6:1:5

284 L:C:E:CF=5:1:4:4

290 L:C.:E:CF:SWF:SW=2:4:4:2:2:8
296 L:C:E:CF:SMW:SMA=4:5:3:4:2:1
302 L:C:E:CF=3:4:1:3

308 L:C:E:CF=4:1:3:2

314 L:C:E:CF:LA=3:3:4:3:1

320 L:C:E:CF=2:4:1:4

327 L:C:E:CF=3:5:1:3

333 L:C:E:CF=2:3:4:3

339 L:C:E:CF=4:1:2:3

345 L:C:E:CF=3:5:1:4
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352 L:C:E:CF=2:1:3:4
359 L:C:E:CF=4:1:3:3
24-14: L FRE =L (F-38H)
Resource Unit Cost ($/unit-hr)
LF L EOL EOM BL HH FEL PRB C E
N(24.85, | N(22.85, | N(28.75, | N(30.35, | N(22.63, | N(23.80, | N(64.85, | N(5.70, | N(29.15, | N(34.30,
2.49) 2.29) 2.88) 3.04) 2.26) 2.38) 6.49) 057) | 2.92) 3.43)
# 3 : N =normal distribution
% 4-15: L FRE =LA (¥ dH)
Resource Unit Cost ($/unit-hr)
CF R CEF GEV SWF SW SMW SMA LA
N(31.15, | N(32.75, | N(27.95, | N(4.75, | N(31.85, | N(29.85, | N(33.55, | N(26.84, | N(28.20,
3.12) 3.28) 2.80) 0.48) 3.19) 2.99) 3.36) 2.68) 2.82)
# 3= : N = normal distribution
% 4-16: EFRERAFTRAAF (F-K)
ID Possible Maximum Resource Productivity (Q/unit-hr)
LF L EOL | EOM | BL HH FEL PRB c E
32 N(10.38, N(5.19, | N(3.46,
1.04) 052) | 0.35)
38 N(0.47, N(0.63, | N(0.63,
0.05) 0.06) | 0.06)
62 N(38.75, N(9.69, | N(19.38,
3.88) 097) | 1.94)
74 N, N(0.75, | N(Z,
0.3) 0.08) | 0.1)
80 N(0.13, N(0.13, | N(0.13,
0.01) 001) | 0.01)
86 N(8.75, N(L7.5, | N(8.75,
0.88) 1.75) | 0.89)
113 N(0:8, N@24, | N2,
0.08) 024) | 012)
259
265 | N(4.13, | N(2.06, | N(4.13, | N(4.13, | N(4.13, | N(4.13, | N(4.13, | N(4.13, | N(0.83, | N(4.13,
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041) | 0.21) 041) | o041) |041) |o041) |041) |041) | 008 | 041)
271 | - N(0.04, | - - - - - - N(0.06, | N(0.06,
0.01) 0.01) | 0.01)
277 | - N(24.69, | - - - - - - N(8.23, | N(49.38,
2.47) 0.82) | 4.94)
284 | - N(©.48, | - - - - - - N@2.4, | N(0.6,
0.05) 0.24) | 0.06)
290 | - N@O4, | - - - - - - N@©.2, | N(0.2,
0.04) 002) | 002
29 | - N@3.75, | - - - - - - N, N,
0.38) 0.3) 0.5)
302 | - N@3.33, | - - - - - - N@25, | N(10,1)
0.33) 0.25)
308 | - N(©.04, | - - - - - - N(0.15, | N(0.05,
0.01) 002) | 0.01)
314 | - N(.88, | - - - - - - N(6.88, | N(5.16,
0.69) 069) | 052)
320 | - N, - - - - - - N5, | N(10,1)
0.5) 0.25)
327 | - N(©.24, | - - - - - - N(0.14, | N(0.71,
0.02) 001) | 0.07)
333 | - N(0.95, | - - - - - - N(0.63, | N(0.47,
0.10) 0.06) | 0.05)
339 | - N@©6, | - - - - - - N@4, | N(L2,
0.06) 024) | 012)
345 | - N(©0.24, | - - - - - - N(0.14, | N(0.71,
0.02) 0.01) | 0.07)
352 | - N(125, | - - - - - - N@25, | N(8.33,
1.3) 2.5) 0.83)
359 | - N@O6, |- - - - - - N@24, | N8,
0.06) 0.24) | 0.08)

N = normal distribution

% 4-1T: EFREAFTRAAF (¥ 3K)
1D Possible Maximum Resource Productivity (Q/unit-hr)
CF R CEF GEV SWF SwW SMW SMA LA

32 | N(10.38, | N(10.38, | N(10.38, | N(10.38, | - - - - -

1.04) 1.04) 1.04) 1.04)

38 | N©047, |- - - - - - - -
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>

0.05)

62 | N(38.75, - - - - B . .
3.88)

74 | NG, - - - - B . .
0.3)

80 | N(0.13, - - - - - - .
0.01)

86 | N(8.75, - - - - - - .
0.88)

113 | N(0.48, - - - - - - .
0.05)

259 | - - - - - - - .

265 | N(2.06, - - - - - - .
0.21)

271 | N(0.04, - - - . - - .
0.01)

277 | N(9.88, - - - - . . .
0.99)

284 | N(0.6, - - - - . . .
0.06)

290 | N(0.4, - - N(0.4, N(0.1, - - -
0.04) 0.04) 0.01)

296 | N(3.75, - - - - N(7.5, N(15, -
0.38) 0.75) 1.5)

302 | N(3.33, - - - - B . .
0.33)

308 | N(0.08, - - - - B . .
0.01)

314 | N(6.88, - - - - - - N(20.63,
0.69) 2.06)

320 | N(2.5, - - - - - - .
0.25)

327 | N(0.24, - - - - - - .
0.02)

333 | N(0.63, - - - - - - .
0.06)

339 | N(0.8, - - - - - - .
0.08)

345 | N(0.18, - - - - - - .




0.02)

352 | N(6.25,

0.63)

359 | N(08,

0.08)

# 3= : N = normal distribution

Message

Project Duiation{hr)in Run #991: 2,368 [hr]

Project Cost[t) in Bun #921: $1,717,005

Project Heverue($)in Run #5391 $3,009,052

Project Net Present Value Al Project Start Timt[$) in Fun #991: $1,534,430

| i

B 4-156: EFTRhARAPFERGL 21/ IFEF RAIX 2 REFZ2 A LAERE

£4-18: £ 170 LFRAR EFRAAF A1M I AR LI L IER S L1
FRAGLIERF S L1BS1ERF (%- 3Nip)
Activity 1D 32 38 62 74 80 86 113 259

LF Reqg’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -
L Req’d No 1 4 1 1 2 2 3 -
Productivity (Q/hr) 10.38 0.47 38.75 3 0.13 8.75 0.8 -

EOL | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

EOM | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - R

BL Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

HH Reqg’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

FEL | Reg’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

PRB | Reg’d No - - - - - - - -

Productivity (Q/hr) - - - - - - R R
C Req’d No 2 3 4 4 2 1 1 -
Productivity (Q/hr) 5.19 0.63 9.69 0.75 0.13 175 24 -
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fe* BIM 2 Al 2 2 1 2 F A fe 2 pFAgRE] ko g

E Reqg’d No 3 3 2 3 2 2 2 -
Productivity (Q/hr) 3.46 0.63 19.38 1 0.13 8.75 12 -
CF Reg’d No 1 4 1 1 2 2 5 -
Productivity (Q/hr) 10.38 0.47 38.75 3 0.13 8.75 0.48 -
R Req’d No 1 - - - - - - -
Productivity (Q/hr) 10.38 - - - - - - -
CEF | Req’d No 1 - - - - - - -
Productivity (Q/hr) 10.38 - - - - - - -
GEV | Req’d No 1 - - - - - - -
Productivity (Q/hr) 10.38 - - - - - - -

SWF | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

SW Reqg’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

SMW | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - R

SMA | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - R

LA Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -
Cost ($) 89,916 | 86,052 | 154,644 | 33,302 | 37,955 | 232,661 | 79,612 | O
Start Time (day) 5 1 41 171 81 101 191 0
Finish Time (day) 44 20 100 185 100 190 220 0
Duration (day) 40 20 60 15 20 90 30 0

24-19: L1 AFRARECEFRIBAF L 1AW ISR FARFRRBIFER 22
BRI GIPFRF ~ L 1w IR (52 3%5)

Activity ID 265 271 277 284 290 296 302 308

LF Req’d No 1 - - - - - - -
Productivity (Q/hr) 412 - - - - - - -

L Req’d No 2 3 2 5 2 4 3 4
Productivity (Q/hr) 2.06 3.73 2469 | 0.48 0.4 3.75 3.33 0.04

EOL | Reg’d No 1 - - - - - - -
Productivity (Q/hr) 4.12 - - - - - - -

EOM | Req’d No 1 - - - - - - -
Productivity (Q/hr) 4.12 - - - - - - -

BL Req’d No 1 - - - - - - -
Productivity (Q/hr) 4.12 - - - - - - -

40



HH Req’d No 1 - - - - - - -

Productivity (Q/hr) 4.12 - - - - - - -
FEL | Reg’d No 1 - - - - - - -
Productivity (Q/hr) 4.12 - - - - - - -
PRB | Reg’d No 1 - - - - - - -
Productivity (Q/hr) 4.12 - - - - - - -
C Reqg’d No 5 2 6 1 4 5 4 1
Productivity (Q/hr) 0.824 0.06 8.23 24 0.2 3 25 0.15
E Req’d No 1 2 1 4 4 3 1 3
Productivity (Q/hr) 4.12 0.06 49.38 | 0.6 0.2 5 10 0.05
CF Req’d No 2 3 5 4 2 4 3 2
Productivity (Q/hr) 2.06 3.73 9.88 0.6 0.4 3.75 3.33 0.08
R Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -

CEF | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

GEV | Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -

SWF | Req’d No - - - - 2 - - -

Productivity (Q/hr) - - - - 0.4 - - -

SW Req’d No - - - - 8 - - -

Productivity (Q/hr) - - - - 0.1 - - -

SMW | Req’d No - - - - - 2 - -

Productivity (Q/hr) - - - - - 75 - -

SMA | Req’d No - - - - - 1 - -

Productivity (Q/hr) - - - - - 15 . )

LA Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -
Cost ($) 15,666 | 139,291 | 65,697 | 19,450 | 159,432 | 134,062 | 100,128 | 22,860
Start Time (day) 1 81 21 45 141 51 171 236
Finish Time (day) 4 140 40 50 170 80 210 245
Duration (day) 4 60 20 6 30 30 40 10

4-20: L1 AFRAFENEFRAIBAF L 1IAW ISR FARFRRBIFER L2
FRAIGIFEF L 1F% 1R (5=23p)
Activity ID 314 320 327 [333 |339 |345 |352 |359

LF Req’d No - - - - - - - -

Productivity (Q/hr) - - - - - - - -
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Je* BIM 2 Al 2 22 A1 2 F A fe 2 prAgRE] ko g
L Req’d No 3 2 3 2 4 3 2 4
Productivity (Q/hr) 6.88 5 0.24 0.95 0.6 0.24 125 0.6
EOL | Reg’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
EOM | Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
BL Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
HH Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
FEL | Reg’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
PRB | Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
Cc Reqg’d No 3 4 5 3 1 5 1 1
Productivity (Q/hr) 6.88 2.5 014 | 063 |24 014 |25 2.4
E Req’d No 4 1 1 4 2 1 3 3
Productivity (Q/hr) 5.16 10 0.71 0.47 1.2 0.71 8.33 0.8
CF Req’d No 3 4 3 3 3 4 4 3
Productivity (Q/hr) 6.88 25 0.24 0.63 0.8 0.18 6.25 0.8
R Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
CEF | Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
GEV | Reqg’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
SWF | Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
SW Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
SMW | Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
SMA | Req’d No - - - - - - - -
Productivity (Q/hr) - - - - - - - -
LA Req’d No 1 - - - - - - -
Productivity (Q/hr) 20.63 - - - - - - -
Cost ($) 82,970 | 51,392 | 27,364 | 57,746 | 22,608 | 89,568 | 12,094 | 2,535
Start Time (day) 211 221 246 246 256 266 266 296
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Finish Time (day) 235 240 255 265 265 295 270 296
Duration (day) 25 20 10 20 10 30 5
ABEZ HER'GRHEAITE A7 L TR * L
BE ML A TREER L TR A e P TREE H
FThECS AT RAZAFSEWA T (dok 4-14 2 £ 4-1T %7 ) B ¥ #hig % & &
17 iz ficgp 500 = é_i 7B 4-16 1 Bl 4-44 #ror ehE R o
H

I AR bt
= 100% - =

B poendl

R T R

RARFE RS TR

LAY
BAREEA

F AR 4-25 2 B 4430 B B FORAIY S ¥
FihagEE > PPN EREL I IPERT -

First

Global

Statistic Runs | Mean StdDey StdDey Minimum | Maximum | Graphs
Project Duration [hr] 00 27700 0.00 187.60 2423.00 3333.00) View
Project Cost (x1000)($) 500 178074 .00 52493 1665.00 1961.00 View
Project Revenue (<1000)(3) | 500 3121.09 0.00 3278 2318.00 J437.00)  View
Project Present Value (x1000] 500 1586.30 .00 45.67 1485.00 1746.00 View

W 4-16: %

FThIAFEE =S AL S

Project Duration (hr) - All Runs

MBS G2 IR/GIEFF R A3 X
*ERE

CREFE S
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242500 - 243094

243094 - 2432 88

2436 76 - 243870
2438 70 - 2440 64

2440 64 - 2442 58
2442 58 - 2444 52

Bl 4-17: 1% 1 RN L G5

2444 52 - 2446 46

lll...

243288 - 2434 82

2434 82 - 2436 .78 2446 46 - 2445 .40
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Project Duration (hr) - All Runs
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Project Cost {x1000)($) - All Runs
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Project Cost (x1000)($) - All Runs
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WA4-20: 1 BRA A AR L GBFTH

Project Revenue {x1000}{$) - All Runs

2000

allln..
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Project Revenue (x1000)($) - All Runs
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Project Present Value {x1000)($) - All Runs
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Project Present Value (x1000)($) - All Runs
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B 4-24: 1 AP 2 & AZRE R L H 5 F
L. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDeyv Minimum | Maximum raphs
Aazource L iizabon 00 1.35 11.94 013 0.00 10000 Nons
W4-25: ¥11gEHERLRAT RN F
L. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDeyv Minimum | Maximum raphs
RAasource L kzabon a0 727 2248 439 0.00 10000 HNone
W 4-26: ¥F1¥ERIRODFT RN F
L. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDeyv Minimum | Maximum raphs
Aazource L iizabon 00 1.35 11.94 013 0.00 10000 Nons
B 4-27: EAXRGHJCANERLLDT RN F
L. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDeyv Minimum | Maximum raphs
Aazource L iizabon 00 1.35 11.94 013 0.00 10000 Nons
B 4-28: ¢ ARFJ/TANERILAT RN F
L. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDeyv Minimum | Maximum raphs
Aazource L iizabon 00 1.35 11.94 013 0.00 10000 Nons

W 4-29: RHEEFPFRIRDT RN F
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. First Global .. -
Statistic Runs Mean StdDev StdDev Minimum | Maximum | Graphs
Aazouncs Lz ahon S00 | 1.35] 11 .94 013 0.00| 10000 Hane
W 4-30: RBENFRIAEDT R F
. First Global .. -
Statistic Runs Mean StdDev StdDev Minimum | Maximum | Graphs
Aazouncs Lz ahon S00 | 1.35] 11 .94 013 0.00| 10000 Hane
W 4-31: HHEPPERLEDT R F
. First Glabal - .
Statistic Runs | Mean StdDev | StdDev Minimum | Maximum | Graphs
Rlasauncs Lkzahon So0 1.35] 11 .94 013 0.00| 10000 Mans
W 4-32: GREE B EHT R F
. First Glabal - .
Statistic Runs | Mean StdDev | StdDev Minimum | Maximum | Graphs
Alasounce Lhizahon s00 5542 2784 361 0.00| 10000 Hons
W 4-33: A% B L RAT R F
. First Glabal - .
Statistic Runs | Maan StdDev | StdDev Minimum | Maximum | Graphs
Rasource Lzahon s00 | B5.16] 29 68 4.20] 0.00) 100.00]_ Hons
W4-34: T1HWERLEDHT RN F
. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDev Minimum | Maximum raphs
Alasounce Lhizahon So0 | G0.16] 15.02 373 0.00) 10000 Hoas
B 4-35: %1 E BRI AEHT R T F
. First Global .. .
Graph
Statistic Runs Mean StdDev StdDev Minimum | Maximum raphs
Aazounce Lzaheen Soo0 13.31) 3233 1.30] Q.00 10000/ Hans
W 4-36: < ENEFRIEDT R F
. First Glabal - .
Graph
Statistic Runs Mean StdDev StdDev Minimum | Maximum raphs
Rasounce Ltizabon s00 1331 3233 1.30] 0.00| 100,00/ Hone
Bl 4-37: -Kik i3 B B 1 AZPT RN T
. First Global .. .
Graph
Statistic Runs Mean StdDev StdDev Minimum | Maximum raphs
Aazounce Lzaheen Soo0 13.31) 3233 1.30] Q.00 10000/ Hans

B 4-38: A F ¢ 8Re B3 KB ROT R F




First

Glabal

Statistic Runs Mean StdDev StdDev Minimum | Maximum | Graphs
Aazouncs L tiizaton s00 9.30 273 1.04 n.oo 100,00 Hans
B 4-39: BRI XA IFEWEFERIRLDTRJF F
Statistic Runs Mean StIT:IiElE&t'.r S(‘i:l:?:i Minimum | Maximum | Graphs
Aazouncs L tiizaton s00 9.30 273 1.04 n.oo 100,00 Hans
W 4-40: 1 & N E B fenF R F
Statistic Runs Mean St':IiEIE&t'.r E(E]:[?:L Minimum | Maximum | Graphs
Alszounce Ltizaton =00 927 29.55 1.00 0.0o 100,00 HNans
Bl 4-41: F&1 AN FRIEAFT R F
Statistic Runs Mean StleIE:'.r EELGI::L Minimum | Maximum | Graphs
Flasouncs L tkzabon S00 927 29.55 1.00 0.00 100.00 Hats
W 4-42: 4 & B R HB I RRAT R Y F
Statistic Runs Mean St':liEIE:v ;L?:L Minimum | Maximum | Graphs
Alazaunce Lbhzaban S00 7.2 24 .81 0.o0 0.0o 100,00/ Hons
Bl 4-43: 2 A FBLAROFT R F
Cash Flow Forecast for Project
3000000000
Cash
2000000000
Activity Revenue
1000000000
Activity Cost

1000

2000

Bl 4-44: B 13 1 A2chm. & in £ FE R
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