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@ End Date Analysis
@ Cost Analysis
@ Critical Activities ~
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Single Path (CPM) vs. Monte Carlo technique (1000
iterations)

CPM -

3 Durations (min, most likely ,max)

Each iteration has it's own critical path

Traditional CPM shows only 1 critical path

“S-Curve” presents likelihood of finish dates

Pertmaster — 31 Party software that analyzes schedules

P~




Imported Baseline Schedule

Rem Ifin Likely | Max Duration Aug '04 Sep'04 Oct '04 Mo '04 Dec '04 J
Mame: Description Duration | Dur | Dur | our Functionto Jos [2 [9 [ s oo [6 pafeo Jor |4 11 psfes [1 [6 15 2 J2a |6 i3 feo Jor
1000 Hotice to Proceed 1] Hotice to Proceed
1030 Procure Misc Eq and Materials 35 32 35 39 Triangle(32,35,39) Procure Misc Eq and Materials
1020 Dacuments IFC 5 5 5 G | Triangle(s,5,6) EEE Documents [FC
1060 Procure Subcontractors 21 14 21 23 Triangle(19,21,23) 3 Procure Subcortractors
1110 Procure HYWAC Ductwork and Equipment 26 23 26 29 Triangle(23,26,29) I Procure HYAC Ductwork and Equipment
1680 Procure Light Fixtures 14 13 14 15 Triangle(13,14,15) 3 Procure Light Fixtures
1730 Procure Ceramic Tile 5 5 5 G | Triangle(s,5,61 EEE  Procure Ceramic Tile
1750 Procure [ Fab Cazewoaork and Shelving 20 185 20 22 | Triangle(18,20 22 Procure ! Fab Cazewoark and Shelving
1770 Procure Signage 10 9 10 11 Triangle(9,10,11) Procure Signage
1780 Procure Appliances 14 13 14 15 Triangle(13,14,15) 3 Procure Appliances
1730 Procure Playground Eg. and Shed 20 18 20 22 Triangle(15,20 22) Procure Playground Edg. and Shed
1040 Mok to Site 3 3 3 3| Triangle(3,3,3)1 B Mohto Site
1050 Demo Existing Interior 5 5 5 B | Triangle(s 5,61 EEE  Demo Exizting Interior
1200 Erect ! Frame Walls L2 14 13 14 15 Triangle(13,14,15) Erect ! Frame Walls L2
1400 Install Metal Framing L2 5 5 5 B | Triangle(s,5,61 EA  Install Metal Framing L2
1640 Inztall Roof Penetration RF 1 1 1 1 Triangle(1 1,171 I Inztall Roof Penetrstion RF
1650 Patch Roof and Install Pads RF 3 3 3 3| Triangle(3,3,3) B Patch Roof and Install Pads RF
1530 Install Door Jams 3 3 3 3| Triangle(3,3,31 B  Install Door Jams
1530 Install Soffit Framing L2 7 5] 7 G | Triangle(E,7,3) EE 1 Install Soffit Framing L2
1220 Install Y AC Ductwork & DampersL2 10 9 10 11 Triangle(9,10,11) I nztall HY AC Ductwork & DampersL2
1240 Install Electrical Rough-in Walls L2 11 10 11 12 Triangle(10,11,12) IS |nztal Electrical Rough-in Walls L2
1260 Install Phone & Data Cabling L2 5 5 5 G | Triangle(s,5,6) EEE Install Phone & Data Cabling L2
15860 Install Electrical Rough-in Soffits L2 4 4 4 4 | Triangle(d 4,41 EA |nstall Electrical Rough-in Soffits L2
1570 Inztall Electrical Rough-in Ceiling L2 4 4 4 4 Triangle(d 4,47 EA  Install Electrical Rough-in Ceiling L2
1300 Install Sprinkler System L2 5 5 5 B | Triangle(s 5,6) EEE  Install Sprinkler System L2
1520 Install HY AC Exhaust Fans & Relief Hoods 4 4 4 4 | Triangle(d 4,41 EE  Install HYAC Exhaust Fans & Relief Hoods RF
1270 Install Security System RIValls L2 5] =] 5] T | Triangle(s 6,7 Install Securty System RIValls L2
1280 Install Plumbing Rough-in Walls L2 5 5 5 B | Triangle(s,5,61 EE  Inzstall Plumbking Rough-inWalls L2
1550 Install Phone & Data Trim 2 2 2 2| Triangle(2 2,21 B Install Phone & Data Trim
1500 Install Concrete PG b 4 4 4 | Triangle(d 4,41 EEA Install Concrete PG
1540 Install Security System Trim L2 2 2 2 2| Triangle(2 2,21 B Install Security Systemn Trim L2
1330 Install Reltes and Glazs Panels L2 5 5 5 B | Triangle(s 5,61 EE  Install Reltes and Glazs Panels L2
1600 Install Plumbing Overhesd L2 5 5 5 B | Triangle(s 5,6) EA  Install Plumbing Overhesd L2
1440 Install Acoustic Ceiling Grid L2 5 5 5 G | Triangle(s,5,61 N |nstall Acoustic Ceiling Grid L2
1510 Inztall EPDM Rubber Playground Surface F 5 5 5 B Triangle(s 5,51 EZR  Inztall EPDM Rubber Playground Surface PG
1550 Install Electrical Trim L2 4 4 4 4 | Triangle(d 4,41 EEE  Install Electrical Trim L2
1610 Install Plumbing Trim L2 1 1 1 1 | Trianglei1,1,11 I Install Plumbing Trim L2
1120 Wiall Cover Inspection 1 1 1 1 | Triangle(1,1,1] I Wiall Cover Inspection
1250 Install Light Fixtures L2 5 5 5 B | Triangle(s,5,61 EEE  Install Light Fixtures L2
1310 Install Fire Alarm Smoke Detectors L2 4 4 4 4 | Triangle(d 4,41 EEA  Install Fire Alarm Smoke Detectors L2
1320 Install Insulation L2 5 5 5 B | Triangle(s 5,6) nstall Insulation L2
14E0 Install Playaround Equipment PG 5 5 5 B | Triangle(s,5,61 EEE  Install Plavground Equipment PG



Sanity Check to Baseline Schedule

Sanity Check Report
EPertmaster®, 2004

* Verify
Schedule
Integrity /
Mechanics

Project Title 1

Project Name DAOSTSVCERNE ASE pln

sanity Report Summary

A breakdown of the problems encountered 1n the project.

Section Murober of Problems
Cornstraints Ho probletns found.
Crpen-ended Tasks (start and finish tasks) 1

Ot of sequence updates (broken logic) o problemns found.
Links with lags longer than 0 urits 12

Negatmve lags 4

Pogitree lags on Finish to Start links 14

Start To Finish links Mo problems found.
Lags between tasks with different calendars Ho probletns fourd.
FF to aWlilestone Ho probletns found.
35 from a MWilestone Ho problerns found.
Start Ililestones driving Surarnary corapletion date Ho problemns found.
Links ToiFrom Suranary Tasks Ho problems found.




Baseline Schedule with 3 Durations

De=cription

Rem
Curation

L ation
Function

1000

1770

Hotice to Proceed

Procure Mizc Eq and Materialzs
Documents IFC

Procure Subcontractors

Procure HYAC Ductwork and Equipment
Procure Light Fixtures

Procure Ceramic Tile

Procure f Fab Casework and Shelving
Procure Signage

Procure &ppliances

Procure Playoground Eq. and Shed
hob to Site

Demo Exizting Interiar

Erect / Frame Wallz L2

In=tall Metal Framing L2

Inztall Roof Penetration RF

0
55

5
1
25
14

5
20
10
14
20

AL 04 =e

i)

26 |2 |9 fi6 23 |an |6

39 Triangle32,35,39)
B | Trianglel(s,5 6]
23 Triangle19,21 ,23)
29 Trianglel23,26 29)
15 Triangle(13,14 15)
G| Trianglels,5 6]
22 Triangle15,2022)
11 Triangle(9,10,11]
15 Triangle13,14,15)
22 Triangle(15,20,22)
3 Triangle(s,3,3)
B Triangle(s 5 6]
15 Triangle13,14 15
B | Trianglel(s,5 6]
1| Triangle(1,1,1]

Hotice to Proceed
B
EZd  Documents IFC
E 2 Procurg
IS Pro
Procure Light
EEE  Procure Ceramic Tilg
: H  Procure
Procure Signags
Procure &pplig

3 Procure

B Mobto Site
EZEE Demo Existing I
A Erect
B  Install

I Install Boof Pe

Min and Max set to specific numbers or a percentage (10-20%) of

Most Likely or Original Duration




Distribution Triangle for Individual Activities




Distribution Triangle for Individual Activities

100% 13/0ctDd
85% 13/0ct0d
90%  13/0ctng
35% 13/0ctDg
20% 13/0ctDg
TH%  12/0ctDg
= 0% 12/ 0ctng
- B2% 12/0ctng
- BO0% 12/ 0ctng
273 - 55%  12/0ctng
- 50%  12/0ctng
- 45%  12/0ctDg
- A40% 124 0ctng
- 29%  12/0ctng
- 30%  12/0ctng
/ - 25%  11/0ct4
- 20% 11/ 0ctng
18%  11/0ctDd
10%  11/0ctDd
%  11/0ctDd
I I 7
1140ct04 13 0ctng
Distribution (start of interval)

Cumulative Frequency

182




Finish Date Analysis

Entire Plan : Finish Date

280

234 4

168

Hits

12

56

]

100% 12{Jan/0&

95%
H0%

06/ Jan/05
05/dani0s

85%

05/ dan/0&

I g
18/Deci/D4

268/Dec/04

T
02/Jan/05

Distribution {start of interval)

Bl

09/ Jan/05

B0%
8%
0%
B5%
B0%
55%
50%
45%
40%
25%
a0%
25%
20%
15%
10%
5%

05/ Jan/05
04/Jan/05
04/ Jan/05
03/Jan/05
03/ Jan/05
03/Jan/05
03/ Jan/05
02{Jan/05
02/Jan/05
02{Jan/05
29/0ec/04
29/0ec/04
29/0ec/04
28/0ec/04
28/0ec/04
27/Dec/04

Cumulative Frequency

Analysis

Simulation: Latin Hypercube
[terations: 1000
Convergence

Plan Finish Date:

Converged in 200 iterations

fwariation = 1% ower 100 iterations)

Total Flan Cost:

Comverged in 200 iterations

fwariation < 1% aver 100 iterations)
Statistics

binimum: 19/Deci4
Mdaximumm: 124 anf5
Mdean: 01/)anf5
Wlax Hits: 306
Std Deviation: 3.730
Selected Confidence

B5%: 05/ Jani5
Deterministic Finish: 28/Dec/0d
Frobability 18%



— J_—__ 100% 12/Jan/05

L 959 0B/Jani0s
280 7 L o0%  05/Jan/05
85%  05/Janils
| 80%  05/Jani05
L 759 04/Jani05
L 70%  04/Jani05
L B5%  03/Jani05
— L B0%  03/Jani05
168 - L 5594 03/Jani05
L 50%  03/Jani0s
L 45%  02/Jani0s
L 40%  02/Jani05
L 959 02/Janils
L 390%  29/DeciD4
| 95%  29/Decing
L 90%  29/DeciD4
| 15%  28/Decing
L 10%  28/DeciDg

4 H - 8%  27/Dec/D4
N S m—]/ I

T T
19/Dec/04 26/0Dec/04 02/ dan/05 09/ dan/05

Distribution (start of interval)

224

Hits
Cumulative Frequency

112




Why Did the Finish Date Change?

@ Single Path (CPM) vs. Monte Carlo technique
(1000 iterations)

@ Parallel Path & Merge Bias Effect ~

Install
Electrical
Rough-in
Walls L2

Wall
Framed

Install Install
Electrical Electrical
Rough-in Rough-in

Soffits L2_Jlll Ceiling L2 [V

Install
Phone &
Data Cabling
L2

Install
Security
System RI
Walls L2

Install
GWB,
Drywall,
and Taping L2




= [0

Cost Risk

@ Can be view by activity or entire project ~

100% $3,569

H5%
H0%

$3.813
$3.488

——

B5%

$3.480

||:||:||:|

$3,321

$3.357

$3.383

Distribution (start of interval)

$3.4285

$3.465

$3,801

$3.837

B0%
5%
0%
E5%
B0%
25%
20%
45%
40%
35%
a0%
25%
20%
15%
10%
2%

$3.482
$3.481
$3.473
$3.467
$3.465
$3.457
$3.457
$3.448
$3.448
$3.441
$3.4385
$3.433
$3.425
$3417
$3.408
$3.401

Cumulative Frequency




Tornado Graphs — Ciriticality Index

@ During the risk analysis iterations, the number of
times an activity was critical is recorded -

1470 - Install Shelving L2

1460 - Install Appliances L2

1450 - Install Signage L2

1440 - Install Acoustic Ceiling Grid L2

1430 - Install GWE Gypsum, Drywall, and Taping L2
1420 - Install Mirrors L2

1390 - Install Chair Rails, Wall Caps, Wood Rails L2
1380 - Install Carpet and Rubber BEase L2

1370 - Install Tile Flooring L2

1360 - Install Doors and Hardware L2

1350 - Install Casewiork L2

1320 - Install Insulation L2

1240 - Install Electrical Rough-in Walls L2

1220 - Install HY AC Ductworlk & DampersL?

1090 - Commissioning

1080 - Punchlist

1110 - Procure HVAC Ductworlk and Equipment
1400 - Install Metal Framing L2

1200 - Erect/ Frame Walls L2

1050 - Demo Existing Interior




Criticality Index

Criticality Aug ‘04 =ep '04 oct '04 Moy ‘04 Dec '04 Jan '

Mame Decription Index b les |2 [2 e lzalao e haleoler (4 11 halea (1 |8 halezlzale haleoler s i
1220 Install HYAC Ductwark & DampersL2 B nstall HYAC Ductwork & Dampersl 2
1240 Install Electrical Rough-in Wialls L2 100% BN |nstall Electrical Rough-in Walls L2
1440 Install Acoustic Ceiling Grid L2 100% B nztall Acoustic Ceiling Grid L2
1320 Inztall Insulation L2 100%: N nstall Insulstion L2
1430 Inztall 2B Gypeum, Drywvall, and Taping 100%: S (nstall W8 Gypsum, Deyweall, and Tapi
1330 Inztall Chair Railz, Wall Caps, Wood Railg L 100%: Bl nstall Chair Rails, Wall Caps, Wood
1470 Inztall Shelving L2 100% B Inztall Shelving L2
1360 Install Doors and Hardware L2 100% B |nstall Doors and Hardware L2
1350 Install Cazeweork L2 100% N nztall Cazewark L2
1370 Inztall Tile Flooring L2 100%: N nstall Tile Flooring L
1420 Inztall Mirrors L2 100%: B Install Mirrars L2
1350 Inztall Carpet and Rubber Base L2 100%: B Install Carpet and R
1450 Inztall Signage L2 100% B Install Signage L2
1480 Install Appliances L2 100% B Install Applisnces L
1080 Punchlizt 100% I Punchlis
1090 COMmMmissioning 100%: N Com
1100 Project Complete 100% ‘* Proj
1110 Procure HY AC Ductwwork and Equipment a4% I Procure HYAC Ductwwork and Equipment
1020 Documents IFC 33% EE  Documents IFC
1040 Mok to Site 33% B Mobto Site
1050 Demo Exizting Interior 33% EER Demo Exizting Interior
1200 Erect r Frame Walls L2 33% E Erect r Frame Wallz L2
1400 Inztall Metal Framing L2 33% Ed Install Metal Framing L2
10680 Procure Subcortractors 18% d  Procure Subcortractors
1280 Inztall Plumbing Rough-in Walls L2 3% Ed  Install Plumbing Rough-inYalls L2

= 1000 Hotice to Proceed 0% Hotice to Proceed




Schedule Sensitivity Index

@ The SSI identifies and ranks the tasks most likely to
Influence the project duration / finish ~

1350 - Install Caseworl L2

1110 - Frocure HY AC Ductwork and Equipment
1090 - Commissioning

1370 - Install Tile Flooring L2

1080 - Punchlist

1420 - Install Mirrars L2

1430 - Install GWE Gypsum, Drywall, and Taping L2
1380 - Install Carpet and Eubber Base L2

1240 - Install Electrical Rough-in Walls L2

1220 - Install BV AC Ductworl & DampersL2

1360 - Install Doors and Hardware L2

1460 - Install Appliances L2

1450 - Install Signage L2

1320 - Install Insulation L2

13490 - Install Chair Rails, Wall Caps, YWood Rails L2
1440 - Install Acoustic Ceiling Grid L2

1470 - Install Shelving L2

1200 - Erect/ Frame Walls L2

1400 - Install Metal Framing L2

1060 - Frocure Subcontractors




Duration Sensitivity

duration of the project.

M@ Correlation between the duration of a task and the

@ The task with the highest duration sensitivity is the task

that is most likely to increase the project duration ~.

1110 - Procure HWAC Ductworlk and Equipment
1090 - Commissioning

1350 - Install Casework L2

1220 - Install HY AC Ductwork & DampersL2

1240 - Install Electrical Rough-in Walls L2

1080 - Funchlist

1430 - Install GVWE Gypsum, Drywall, and Taping L2
1440 - Install Acoustic Ceiling Grid L2

1390 - Install Chair Rails, Wall Caps, Wood Rails L2
1320 - Install Insulation L2

1360 - Install Doors and Hardware L2

1720 - Clean all areas-Final Clean- S

1020 - Documents IFC

1800 - Install Play Shades PG

1760 - Install Fire Extinguisher Cabinets

1710 - Paint Trike Trail PG

1700 - Prime \Walls L2

49%
38%
30%
29%
29%
28%
2T%
26%
23%
22%
20%
16%
15%
14%
14%
14%
14%




SIS

Scheduling and
Information Services, Inc.

The End

Presentation by Carol Bolstad

Scheduling and Information Services, Inc.
WwWWw.1sis.com

SIS can perform Risk Analysis on your schedule.




