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The Craft of Project Scheduling

“Scheduling provides a basis
for management of the work,
Improves communications,

and facilitates coordination.”

(AACE International Skills & Knowledge of Cost Engineering— Scheduling)



The Craft of Project Scheduling

Why is a Schedule Important?

* Key tool for monitoring and controlling projects
* Important and integral part of the planning process

What are some of the Benefits of
Scheduling?

* Forecasting tool

* Baseline for recording progress
 Improves communications

* Facilitates coordination




Session 1 — Scheduling Requirements

(eBuilder System Reporting,
April 2019 PMPD)
* Promote Consistency
* Developing Reporting Structure
* Leverage eBuilder - “As a Power User”

Session 2 — Scheduling Tools &
Resources (May 2019 PMPD)

*  Promote Consistency
*  Promote Best Practices
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Tools and Resources

Scheduling Tools and Apps

Word Project

\

| Office Timeline

| Pincello
[FR—

Excel

eBuilder
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Basic Schedule Model

Generally Known Scheduling Parts

e Consultant Selection

Design and Cost Reviews

Contractor Selection

Approvals

Contracts

Approval Approval Bid Date Approval
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Generally Known Scheduling Parts

AE Selection [ | 3-6 weeks

Design PAR Y 06 weeks

Contract [ 23 weeks

Design (R —
Design Approval - 2-4 weeks

Contractor Selection | | 4-8 weeks

Construction PAR Y -6 weeks

Contract [ 23 weeks

Construction r_________________________________________________________-J
FF&E ﬁ 4-6 weeks

Move In ﬁ 4-6 weeks

e e e e o —
Record Documents |



Variable Scheduling Parts

* Scope

Budget

Start and end dates

Project delivery approach (typically DBB, GMC?, IPD?)

Unit representatives and stakeholders

Known lead-times




Approach

Engage Units, E&PM, E&S and OUA

Confirm known durations (PAR, selection, closeout)
Establish level of stakeholder engagement

Develop meeting groups

Establish design and construction duration

Draft ideal schedule with information in-hand



Sample Schedule Assumptions

100,000GSF

$80M project budget

Multi-college

Design-bid-build

All approvals required (site selection, AE selection, budget)

AE selection required

Known durations (PAR 6wks, AE/GC selection 6/9wks, closeout 3m+)

lyr design and 2yr construction duration
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Stakeholder General Design Topics » g2 aaa a0 a0 3 3888888828833 :2¢
PM All topics Participates in all meetings
™M Cost, Site Logistics, Constructability x 1 1 x 1 1 x 1 1 x x x X X X X X
UAO Site, Building, Landscape, Sustainability, Furnit| 2 4 x x 1 2 x x 1 2 x x 1 «x
FE A S, C M E, P, FA, FP, LEED, EUI, Sustainability Xx x 2 x x 1 3 x 1 4 x 1 x X
E&S EUI, Sustainability, Utilities X 2 x 1 2 x 1 2 x 1 x X
PreCon Contractor Cost, Site Logistics, Constructability 2 x 1 1 2 x 1 1
Commissioning HVAC, Envelope, Acoustics 2 x x 1 2 x x 1 «x X X X X
EH&S Hazmat, Lab safety, Site logistics, Generator, FA 1 1 x 2 X X X
ar IT, AV 1 x 2 X 2 X X X X
M Maintenance, Operations, ADA, Bldg Care, Recycling x 1 x 1 x 2 X X X X X
CUPD Security, Access control 1 x 1 x X X
Transportation Roadways, Parking, Site logistics, Walkways 1 x 1 x 1 x X X
Shops Lock shop, Controls, FA 1 x 1 x X X
Contracts
Community Relations
Counsels Office
AH) Cornell, City/Town 1 1 1 1
IFD Cornell, City/Town 1 1 1 1
FIG Room numbers X X X X X
FM Global Insurance Provider X X X X

x Represents PM engagement with Stakeholder

# Represents minimum number of meetings between Architect and Stakeholder




SD Phase Meeting Groups with LFA

EXECUTIVE
FCS DIRECTORS

BUILDING COMMITTEE

Site/Building Design & Program Group, furniture, lighting, AV

LAB: CB+l and CB

15T FLOOR: ACSF+MPH

FOOD
BIRD

Food Service, Café, Kitchenettes, Catering Design Group
Bird friendly desion sraun

b

SITE site & Land,

UTILITIES | SD Phase Meeting Groups with LFA Participants Suggested meetings
SERVICE

SUSTAINABILITY

LEED ~ | BUILDING COMMITTEE Ram Venkat, Project Manager As needed
COMMISSIONING HVACx and . of 8= . e » - .

STRUCTURE | Site/Building Design & Program Group Margaret Carney, University Architect -higher level, overall
:A”EF-::L:"E%[;EL | (includes site design & program) J Shermeta, Associate University Architect

LIGHTING (includes furniture design) David Lodge, ACSF

PG LOADS —— | (includes lighting and AV design) Graham Kerslick, ACSF

AV | Alex Travis, MPH

SECURITY

cope Paula Cohen, Cancer and Immunoclogy

LIFE SAFETY Life Safety,

FIRE TRUCK

CONSTRUCTION
CosT
MUNICIPAL APPROVALS

L

Gary Koretzky, Cancer and Immunology
Andrew Clark, Computational Biclogy
Phillip Messer, Computational Biology
TBD, Facility Manager (CALS, OVPR, CVM)
Architecture Core

LAB: CB+l and CB
Lab Design Group

Ram Venkat, Project Manager

Margaret Carney, University Architect

J Shermeta, Associate University Architect
Paula Cohen, Cancer and Immunoclogy
Gary Koretzky, Cancer and Immunology
Andrew Clark, Computational Biclogy
Phillip Messer, Computational Biology
TBD, Facility Manager (CALS, OVPR, CVM)
Vince Knapp, FE

Liz Kolacki, FE

Ellen Sweet, EH&S
Paul leannette CVM Rinsafety

3-4 for each wet and dry lab types
Topics include layout, equipment,
program and systems

Can have FE+EHS as separate groups
or subjects

Homework at each for users to
prepare for following meeting




Multidisciplinary Building
Project Schedule
5/14/19 FINAL

Start
Jul 2

2018

Study PAR

Feasibility Study

Design PAR

RFP + AE Selection (5+1 wks)
Design (SD 12+3, DD 12+3, CD 17, QA/QC 2+3)
Municipal Approvals

Bidding (1+6+2 wks)

Construction PAR

Construction

Furniture & Equipment

Move In

Record Documents

Submit PAR

Nov 5

CF&PC
Nov 20

B&P
> Dec 11

LOI

2 wks ' Aug 27 -Sep 7

12 wks - Aug 6 - Oct 26
14 wks - Nov 5 - Feh

6 wks | |Dec 17 - Jan

52 wks |

Feb7

CF&PC

SO

41

Submit PAR (TBD)
Apr 13

CF&PC
May 7

B&P
May 22

v

Aug 16 Nov1l Jan3 Mar30 Jun1l
DD 50%CD CD BID  NTP

25

|Feb 11 - Feb 10

9wk | |Feb 10 - Apr 13

6 wks .Apr 13 - May 25

Apr 8
TCO

Finish
Jun3

24 months (Y 2y 25 - Way 23

5 wks i Apr11-May 16

6 wks j May 16 - Jun 27

20 wks [

| Apr 11 - Aug 26

2022



Design Phase Schedule
5/14/19 FINAL

MEETING DATES
2019

SUBMISSION DATES

SD )

SD Design Review

SD Cost Review

DD

DD Design Review

DD Cost Review

cb

50% CD Design Review

50% CD Cost Review

Cornell QA/QC

Sketch Plan Review

Zoning Board Review
Preliminary Site Plan Review
Final Site Plan Review
Archeology

Pre-Const Contractor
ACOUSTICSx

HVACx

BEx

Furniture Vendor

AV Vendor

Construction Photography
Special Inspection
As-built Documentation (timing TBD)

15 wks

2 wks |

> Town Intro
May 13
AAC Sketch

Today May 13 > Jul2

May3 May20
SD oPC

|Feb 11 - May 24
[ May 6 - May 17
1 wk Bl May 20 - May 24
l 15 wks

R o 12 - ui2
IS 1. 10 - Sep 10

3 wks I Mar 15 - Apr 4
6 wks I Mar 18 - Apr 29

6 wks I May 13 - Jun 21
6 wks I May 13 - Jun 21
6 wks I May 13 - Jun 21

Aug 16 Sep 2
DD OoPC

‘May27—Sep6
[ Aug 19 - Aug 30
1wk Wl Sep 2-Sep 6

2 wks |

3 wks I Aug 19 -Sep 6
3 wks IS Aug 19 - Sep 6

PRE

> Dec 3

Nov 1 Nov 18 Jan3
50%CD OPC cD
21 wks
2 wks | | Nov 4 - Nov 15
1wk Il Nov 18 - Nov 22
4 wks |

ISORIERM Ot 23 - Dec3

SPR

>Mar 17

Jan 20
oPC

Sep9-Jan31

[Jan 6 - Jan 31

IO b 5 - viar 17

3 wks I Feb 3 - Feb 21
3 wks IS Feb 3 - Feb 21
3 wks IS Feb 3 - Feb 21

2020



Once the Architect is selected...

April meetings

4/3 Life Safety, fire alarm, fire protection, egress, 1-2, EH&S, Ram, LFA

a/4 Bird friendly building design, 1-2, MMC, J, Ram, Miyoko Chu, Christine Sheppard, LFA

a/4 PreCon services proposal review and shortlisting, 2-3, Greg Crossett, Paul Stemkoski, MMC, J,
Ram, LFA

4/5 Review of building systems, 830-1030, MMC, J, Ram, FE, E&S, LFA

e Penthouse/basement layouts

® Discuss concepts/options (i.e. e-power, approach to low-temp HW perimeter system,

Konvekta, etc)
® Comments/questions on standards

?

LOGISTICS

CONSTRUCTION

FOOD

INTERIORS - LIF, SWBR
SUSATINABILITY - LIF, SWBR
CODE - SWBR

MEP - AEI

FIRE PROTECTION - AEI

> = ACOUSTICAL - OSTERGAARD
= @ GEOTECH - FOUNDATION DESIC

— =|IT/SEC - ARCHI-TECHNOLOGY
= © ELEVATOR - LERCH BATES

r> @ AV - TOME!
ro = STORYTELLING/WAYFINDING -

r> N STRUCTURAL - KPFF
— @ ENERGY MODELING - AEI
> N LANDSCAPE - STIMSON
ro N CIVIL - TG MILLER
+[¢> =|LAB - RFD
r> @ LIGHTING - AEI
= = ESTIMATING - FENNESSEY
— ©|ENVELOPE - SWA

o
-
e
~

s |+ « «foo &|ARCH-LIF, SWBR

joe on vacation all week; tom rauscher can attend in his place

paul not available; sending Elect lead

S

AH arrives 7th pm

)

terry doesn't think this date includes him - does it?

-
.

joe keefe [acoustics) assumed he needs to be there for this meeting -
do | have the days correct for each?

J | * Vendor preferences
P s
€ e 3
3| 3%
2 3
E[ &
x c 2 3 Sw & =
A 2 Elo32 El=|e EE’ = S|
£ RN §leepleEE282888 >332
a =3 & & a Sla32a583EE=ss528Cd
February1,2013 1 1 SD 2112: Program verification (Labs) 11 1
215: Timber go-to
213: Program verification (1st Floor)
February18,2013 2 2 SD T 221 Collaboration workshop
2#21: Lunch ¢ Timber review
2121: Building Systems Technology «+ 1 1
Sustainability Yerification Session
2122: Site Utilities 1
2122: Site + Landscape 1
2122: Loading Dock + Trash
: Fi 1
February25,2019 3 3 SD T 2/28:LabsBenchmarking g
March 4, 2013 MEP + Bldg Envelope | 1| Show initial layouts to 22|z 2z 1|2 1211 1 2
1
1
317: Systems Review: Structure 1
318: Integrated Design Goals 2
318: Storytelling 2
318: Storytelling Yisioning Workshop 2
[March 1, 201 5 5 SO
| March 18, 2013 [ sD Collab benchmarking? 3 3
| March 25, 2019 7 sD Initial backgrounds issued
April 1, 2019 8 SD T DAY 1:SD Design Workshop: Users Final review of docs with 4 4|13 3 2|13 1 3 22|12 1|13
DAY 2: SD Design Workshop: Systems client
April 8, 2013 9 3 sD
Final backgrounds issued,
April 15, 2013 10 10 SD Final backarounds issued no background changes
April 22, 2013 11 SO T OrGoTo? 5 5
100 SD
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Cornell University

Approvals Schedule:

PROJECT APPROVALS CALENDAR FOR 2018-2019

Monda Tuesday Wednesday Thursday Friday Monday Tuesday Wednesday Thursday Friday
2 3 PAR Meeti University Holiday |5 5 University Holiday | University Holiday 4 presentation Drafts
El 10 11 pARsdueinfacs  [12 13 presentation Drafts 7 crapC Materials Due
:: 16 37 18 CF&PC Materials Due |19 20
25 Provost CPG
1 2 3
6 7 |8 PARs due in FCS 9 Drafts.
s 14 15 crapc Materials Due [16 17

22 status Rprts Due 18 19 20 |21 crapc materials pue |22

. | _University Holiday |4 PAR Meeting, B s 7
& |wo 11 12 PARs duein FCs 14 Presentation Drafts
17 B&P Items Due-Oct |18 19 CF&PC Materials Due |20 21

3 CF&PC Materials Due

10
5 s 16 17 PARsdueinfcs |18 19 presentation Drafts
22 B&P Post Date 23 22 23 24 CF&PC Materials Due|25 26

29 B&P Items Due-Dec |30 PAR M 31
1 3 Status Rprts Due
N [7 presentation Drats |8 o . 7 s PAR Meeting lo 10
2 15 16 g 14 15 PARsdueinFcs |16 17 Presentation Drafts
University Holida University Holiday 20 21 Status Rprts Due 22 CF&PC Materials Due|

30

6 Presentation Drafts
13
20 PARsdueinfcs |21 17 18 19 20 21
University Holiday | University Holiday 24 25 26 27 28

Dec
=
B

June
S
5
%
5

12 PAR Meeting

/19)

University Holiday

Capital Funding and Priorities Committee (CF&PC) Deadlines

[PAR Meeting Meeting to collect and formulate what projects will be on the CF&PC/B&P agenda Trustee Status Reports due to Jessie Dimick
PARs due in FCS 3:00pm SUBMISSION DEADLINE for PAR's needing committee approval (PAR administrator step of eB PAR process) Trustee Map Update Due

Presentation Drafts __|CF&PC Powerpoint presentation Drafts Due to AVP of E&PM for review (F&CS Managed Projects) Submission deadline of Agenda items for the B&P meeting to Carin Clark

CF&PC Materials Due __|Final PARs and Presentations must be placed in Box folder by COB
[CF&PC Committee Meeting

Provost Capital Planing Group

As of 8/22/18 - ljc8

Project Approvals Calendar — CF&PC, B&P

e Schedule Milestones

Posting of Agenda, Trustee Reports, Trustee Map and Supporting materials to the Trustee Secure Site

Date of Buildings and Properties meetings




Cornell University

1 2 3 CF&PC Materials Due |4 5

_ |8 B&Pitems Due-May |9 PAR Meeting 10 12

E- 15 16 17 PARs due in FCS 18 19 Presentation Drafts
22 23 24 CF&PC Materials Due|25 26
29 B&P Items Due-June |30

1 3 Status Rprts Due
- 7 8 PAR Meeting 9 10
g 13 B&P Post Date 14 15 PARs due in FCS 16 17 Presentation Drafts '
20 21 Status Rprts Due |22 CF&PC Materials Due s
University Holiday |28 29 B
Capital Funding and Priorities Committee (CF&PC) Deadlines
PAR Meeting Meeting to collect and formulate what projects will be on the CF&PC/B&P agenda
PARs due in FCS 3:00pm SUBMISSION DEADLINE for PAR's needing committee approval (PAR administrator step of eB PAR process)
Presentation Drafts CF&PC Powerpoint presentation Drafts Due to AVP of E&PM for review (F&CS Managed Projects)
CF&PC Materials Due Final PARs and Presentations must be placed in Box folder by COB
I CF&PC Committee Meeting
Provost Capital Planning Group
| T v Frwrryvem = i | Bl " - o v
Status Rpts Due Trustee Status Reports due to Jessie Dimick
Trustee Map Update Due
B&P Items Due Submission deadline of Agenda items for the B&P meeting to Carin Clark
B&P Post Date | Posting of Agenda, Trustee Reports, Trustee Map and Supporting materials to the Trustee Secure Site
Date of Buildings and Properties meetings




Cornell University

Capital Project Approval — Flow Chart

What type of Project do ot Pt g At
we have? m

. >$100K (No PAR)

— Alters Campus Appearance?

* Is it on the Capital Plan?
— Yes / No
— Alters Campus Appearance?

* Approvals:
— Signature Level

— Capital Funds & Priorities
Commuittee (CF&PC)

— Buildings & Properties
(B&P)




Cornell Unive

onstruction Schedule: Contractual Requirements

13216 Construction
chedule:

(General Requirements)

ontractual Requirements:
— Projects <$2M vs. >$2M
— Definitions
— Form & Content of Schedules
— Submissions Requirements

Milestones & Constraints:

— Summer Wonders
— Scheduled Milestones
— Working Hours

CORNELL UNIVERSITY SECTION 0132 16
Ithaca, New York CONSTRUCTION SCHEDULE

SECTION 013216  CONSTRUCTION SCHEDULE

1.0 GENERAL
USE FOR RENOVATIONS AND PROJECTS LESS THAN $2M
L1 SUMMARY
A.  The Contractor shall, within fourteen (14) calendar days of Notice to Proceed, prepare
and submit to the Owner estimated construction progress schedules for the entire Work,
with sub-schedules of related activities which are essential to the progress of the Work.

B.  Conferences will be held with the Architect, Owner and Contractor at the start of the
project to agree mutually on a progress schedule which must be diligently followed.

C. Submit revised progress schedules periodically and when requested to do so by Owner.

D.  Submit to Owner and Architect a cash flow projection in accordance with Schedule of
Values.

E.  Submit electronic versions of all schedules, including updates, as well as all back-up to
the submitted schedules.

12 FORM OF SCHEDULES

mQ>

ical

A.  Prepare Network Analysis system, or prepare schedules in the form of a horizontal bar B
chart. Fhis
ing
1. Provide separate horizontal bar for each trade or operation.
2. Horizontal time scale: Identify the first work day of each week.
3. Scale and spacing: To allow space for notations and future revisions. of
B.  Format of listings: The chronological order of the start of each item of work. o
C.  Identification of listings: By specification section numbers.
13 CONTENT OF SCHEDULES
A.  Construction Progress Schedule:
1. Show the complete sequence of construction by activity.
2. Show the dates for the beginning, and completion of, each major element of
construction. Specifically list:
a.  Site clearing
fion
PROJECT CONSTRUCTION SCHEDULE 013216-1 ork
DATE the
" Cm arcas, anticipated delays, and the impact on the schedule. 1:\:,
est
PROJECT CONSTRUCTION SCHEDULE 013216-2
DATE
the
ity
PROJECT CONSTRUCTION SCHEDULE

013216-1
DATE




Cornell University

Construction Schedule:

.
Phase:
esign Phase:
D Task  [Task Name Duration Start Finish Dec3, 17 Dec 10,
O vode | simltlwlrlelslsim
° . ! md
( : 2 » Notice to Proceed 1 day Mon 3/19/18 Mon 3/19/18
— On Structablllt 3 » Mobolization 1day Mon 4/2/18 Mon 4/2/18
a4 »> Tree removal 3 days Tue 4/3/18 Thu 4/5/18
s » Excavate for MH#24A 1 day Tue 4/3/18 Tue 4/3/18
. . . 6 » Shoring for MH#24A 1day Wed 4/4/18 Wed 4/4/18
Wlthln ‘ Onstralnts 7 » Install Precast MH#24A 1day Thu 4/5/18 Thu 4/5/18
8 » Excavation: Sage Substation to MH#21 5 days Tue 4/3/18 Mon 4/9/18
9 » Core Substation 1 day Wed 4/4/18 Wed 4/4/18
10 » Place rebar & conduit 3 days Wed 4/4/18 Fri 4/6/18
. 1 » Core MH#21 1day Fri 4/6/18 Fri 4/6/18
Ph a S ln ‘ N } Ork 12 » Place duct bank Concrete: Sub station to MH#21 1 day Mon 4/9/18 Mon 4/9/18
g 13 » Backfill: Substation to MH#21 1day Tue 4/10/18 Tue 4/10/18
14 » Excavation: MH#21 - MH#23 2 days Tue 4/10/18 Wed 4/11/18
15 » Core MH#21 1 day Wed 4/11/18 Wed 4/11/18
) S Che duled S hutdown S 16 » Place rebar & conduit 2 days Wed 4/11/18 Thu 4/12/18
17 » Core MH#23 1day Thu 4/12/18 Thu 4/12/18
18 » Place duct bank Concrete: MH#21 to MH#23 1 day Fri 4/13/18 Fri4/13/18
19 » Backfill: MH#21 to MH#23 1day Mon 4/16/18 Mon 4/16/18
M [ 20 | Fa Restore sidewalks from MH#21 to Day Hall 14 days Tue 4/17/18 Fri 5/4/18
[ Lead tl m e S loading dock
21 » Excavation: MH#23 to Day Hall 4 days Tue 4/17/18 Fri 4/20/18
22 » Core MH#23 1day Wed 4/18/18 Wed 4/18/18
. ° Task Inactive Summary r 1 External Tasks
— Communication Plans — g
N Milestone * Duration-only Deadline L 4
Project: East Ave Rough Draft
Date: Thu 1/4/18 Summary "1 Manual Summary Rollup se—— Progress |
Project Summary T 1 Manual Summary [——————""1 Manual Progress
Inactive Task Start-only C
° P ° Inactive Milestone Finish-only )
onstruction Phase:

— Review “Shake it Out”

Tnactive Task Strtonly -
Inactive Milestone Finish-only )

— Submittals (Timely)
— Shutdowns

— Updated
Communication Plans




