








Apply Value Analysis Techniques

* Achieve its necessary functions and characteristics
 Required function and quality at an acceptable cost

o Satisfies the end users at an acceptable cost



Apply Value Analysis Techniques

Exterior Walls: $58.23/Sq Ft

B2010 |Exterior Walls

B2010.01 | Exterior Wall Exterior Skin - Brick Veneer

B2010.01 | Exterior Wall Exterior Skin - Cut Stone Banding

B2010.01 | Exterior Wall Exterior Skin - Composite Metal Panel
B2010.01 | Exterior Wall Exterior Skin - Aluminum Louvered Vents
B2010.02 | Exterior Wall Construction (backup system for veneer)
B2010,03 | Exterior Wall Vapor Retarders, Air Barriers, and Insulation
B2010.04 | Exterior Wall Interior Skin

B2010.06 | Exterior Aluminum Sunscreens

B2010.06 | Exterior Canapies

Functions

e Support Loads

» Resist fire for a certain amount
of time —2 HR UL

e Meet IHDA minimum R-value of
R-21

 LEED criteria
o Quality
» At least 50% face brick

» Metal composite panels



1-51/8"

o/g"

7 o/8"

13/4",3 58"

&g

312

L2127 |
7 ’

I'|

.

(1) LAYER &/8" TYPE X GYPF. BD.

2 1/2" GALV. STEEL STUDS SET
CFF CF INSIDE FACE OF CMU
- 23 GA. @ LESS THAN 8-6" HT.

- 20 GA. @ GREATER THAN 8-8" HT.

3 1/2" SPRAY FOAM INSUL. (R-E.4/N.)

8" NOM. TYPE D2 CMU WY W.
GRACE & CO. "DRY-ELOCK"
INTEGRAL WATER REPELLENT
ADMIXTURE (IN CMU & MORTAR)

SEE STRUCT. FOR REINF. REQ.

CONT. AIR INFILTRATION BARRIER

134" MIN. AlR SPACE

— 4" NOM. FACE BRICK - SEE
ELEVATIONS
- SEE STHUCT. FOR REINF

REQ.
["— GALY. STEEL MASCNRY TIE
@ 1" 0.C. - SEE STRUCT.

| TOTAL WALL R VALUE -25.3

(LOAD OR NON-LOAD BEARING)

A

EXTERIOR WALL

2 HR. RATED UL #U305

GRACE & CO.
INTEGHAL

: SHEATHING

BARRIER

@ 24" 0.C.

ELEVATIONS

(1) LAYER /8" TYPE X GYPF. BD.
2 1/2" GALV. STEEL STUDS SET
OFF OF INSIDE FACE OF CMU

- 23 GA. @ LESS THAN 8-6" HT.
- 20 GA. @ GHEATER THAN 8-6" HT.

3 1/2" SPRAY FOAM INSUL. (R-6.4/IN.)

T 8" MCM. TYPE D2 CMU W/ W.AR.
"DRY-BLOCK"
WATER REPELLENT
ADMIXTURE (IN CMU & MORTAR)

SEE STRUCT. FOR REINF. REQ.
58" G.P. DENS GLAS GOLD

CONT. AR INFILTRATION

7/8" GALV. STEEL CHANMELS

—— AL LIM. PANEL SYSTEM -

| TOTAL WALL R VALUE-24.8

B

(LOAD OR NON-LOAD BEARING)

EXTERIOR WALL

2 HR. RATED UL #U305

Exterior Wall System Analysis



Exterior Wall System Analysis

Exterior Wall Material Thick (in.) R-value $/SF (wall area)
Brick and block w/ rigid Utility Face Brick 35/8 0.39 28.00
insulation in cavity and foam ) . )
insulation in stud space Air space/rigid insulation 13/4 0.92 1.50

8" CMU 75/8 1.11 12.00

Spray Foam Insulation (R=6.4/in.) 3.5 22.40 5.00

Gyp. Bd. 5/8 0.45/% 1.60
Total 17 1/8 25.27| % 48.10
Exterior Wall Material Thick (in.) R-value $/SF (wall area)
Alum. panel, rigid insulation and | |Ajyminum panel system 1/2 0.00 50.00
concrete block backup w/ foam _
insulation in stud space Alr space 3/4 0.39 -

Gypsum sheathing w/hat channels 5/8 0.45 3.85

8" CMU 75/8 1.11 12.00

Spray Foam Insulation (R=6.4/in.) 3.5 22.40 5.00

Gyp. Bd. 5/8 0.453$ 1.60
Total 135/8 24.80/$ 72.45




HVAC System Comparison

Alternate # Equipment Options Installation Cost| Energy Cost |[Energy Savings
1 PTAC w/baseboard $ 1,092,000.00| $ 19,948.00 30.90%
2 Heat Pump w/Cooling tower | $ 960,000.00| $ 20,840.00 27.50%
3 PTAC w/Electric heat $ 720,000.00| $ 20,622.00 28.90%0
4 Geo-Thermal Heat Pump $ 2,010,000.00 $ 17,486.00 39.40%

DBHMS, 2008




Monitor the Design

Monitor

Design

 Apply “The Cardinal Rule”

 |f target costs increase somewhere, reduced elsewhere by
an equivalent amount

o Stop the steady and relentless creep
e Ensure design details match estimate assumptions

e Continue to optimize value to owner



Countryside Budget Development

Overall Project Budget

- Qverall Project Budget

$11,200,000
611000000 | \$1L.071.487
$10,800,000
$10,600,000 \
10,400,000 \\ $10,120,164
$10,200,000 o $10,087,458
o e $10,024,102
$10,000,000 o ~—— $9.082.220
$9,800,000 $10,087,458 \/
$9,600,000 $9,818,398
$9,400,000
$9,200,000
$9,000,000
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Lean Production & Supply

USE Operation PROJECT
. Maintenance DEFINITION
Alteration Purposes
Decomm.
Design
Criteria
Work Structuring Design
Concepts
Process LEAN
Design DESIGN

(adapted by Afshan Barshan, after Ballard
(2000) and Abdelhamid (2008)




Production Management

Even if you’re on the right track, you’ll
get run over If you just sit there.

-Will Rogers



8 Forms of Waste

 Rework/Corrections
« Transportation
e Motion

e Waiting

e Inventory

« Overproduction

e Overprocessing

e Underutilized Human Resources



Three Key Schedules

Phase Lookahead

Master Schedule Schedule Schedule

Project Team Subcontractor Last Planners

Six Week Lookahead
Rotation Schedule
Production Schedule

Former 3 Week
Schedule

» Milestone Plan = Post it notes

» CPM Schedule « Lean Schedule
» Baseline Schedule

» Contract Schedule



Master Schedule

Building Externor

Early
Fimish

Mobilize

1000 Mohifze 2lozmeasns |oasasoc
ClearfGrubiDemo sie 5| 03MARDS | 0EMARDS 8 ClearGrub/Demo site
Layout Basement 1] 10MARDD | 108ARD0 I Layout Basemsent
Install Site Utities ZE| 18 JUNID 2AIL00 =1 |nstall S#e Lkilites
Excavate & FramePour Sy Al 2400 ne A1ILILDE o' Excawvate & FrameFour Curs
Frep Mew Roads and Fire Lanes 3| 02aUGDD | 0sAUGDD 9 Prep Mew Roads and Fire Lanes
Install Binder Course & Temperary Siriping 2| DEAUGDD | 11AUGE0D 0 install Binder Course & Temporary Stripig
Install Surface Courss & Permanent Striping 2| psaPR10 * |OTAPRID 1 Install Surface Course & Pe
Complete Sie Lighting 148FPRAL 8 Complete Site Lighting
Demio & Site Clearng Complets o oEMAROD & Demo & Site Clearing Complete

Walkway

1240 EregiExcavate Mew Walkway Foundation & Slab 2| 0raUcon | 04aUGE00 | Prep/Excavate Mew Walkway Foundation & Sial

1350 Pour Foundations/S0 5 8 Pour Foundations/S04G

1380 Walkway Framing & Sheathing 8 O'Walkway Framing & Sheathing

1370 Instal Walkway Roof a 0 Install Walkway Roof

1375 Frep Exterior Walls 2| IDNOWTE | Prep Exterior Walls

1377 Install Window: 2| 12RO 13 O Linsiall Windows

1380 Walkway MEF Rough-in a|ozDECO0 | 11DEC0S o Walkwiay MEF Rough-in

1385 Walkway Masonry 3| 1eNowvDE | 1BNOVDD 1 Walkway Masonry

1300 Walkway Prep for Finishes 5| 14DECDD | 18DECDD oWalkway Frep for Finishes

1383 Walkwsy Stucc 1] 18RO 1S oD Walkway Stucco,

1304 Walkwsy Drywsll & Taping 8| 21DECO8 | 2eDECDY O Walkway Drywall & Taping

1206 Walkway Carpentry & MEP Trm 7|200Ecoe  |osJamiD B Walkway Carpentry & MEF Trim
Walkway Substantial Completion 0 02JAM10 & Walkway Substantal Completion

Excavate Basement and Foundations 2ol 1iMaRDS | 21APROD BEBAEE =xcavate Basement and Foundations
Form, Place, Cure Fiers and Footings 20| 30MARDS | 24aPROS = Form, Place, Cure Fiers and Footings
Formmn, Place, Cure Foundation Walls 20| izaPROE | 20APROD name Form, Flace, Cure Foundation Wails
Damproofing & UGS Insulatio 3| ADAFPRD (o %) Py ey B Damproofing & UG Insulaton
UG MEPs 10| 2DAPR 1234 DS UG MEFs
Basemen: 500G 4| 14MAYDD 1 S0AAYIDD 0 Basement 300G
Steal Columns and Beams 5| 2om48 w00 ATRALY D W Sieel Columns and Beamis
Erect Precast & Grou 12| 2eMaYDE | 12JuN0S = Erect Frecast & Grout
Backfl Basement 3| 15JUNDE 17JUMN0S 1 Backfill Basemernt
Elevaior and Stair Shaft Mascnry 7l 15 UNDD 23 M0D O Elevaior and Stair Shaft Mascnny
Start date DZMARDS -
;ini-sh datbe Ef;l;,e.mrl:;g Bid Sch E Era:;r::-s bar
ata date 02N . o
T e Fomepen Co\.relnanf Beut?:ltil?n A Fsxenper e mrnary bar
:3_',\' ; QUMDEr ﬁ'!' - g < Start millestone point
2 Primavera Sysiems. Inc Lo Finish miestone point




Master Schedule

Master Schedule Checklist

v Project promise met

v Key Milestones identified

v Developed by Project Team

v Weather Contingency considered
v Phase Schedule development

v Procurement Activities

v Detall of Schedule

v Changes to Schedule

v Owner Confidence




Lookahead

Schedule

Phase Schedule

Planning and thinking is “Actual Work”
and not “Non Value Added”



Phase Lookahead
Master Schedule Schedule Schedule

Preparation

- Advance Invite Notices to come prepared
Construction Sequencing Plan

Milestone Poster

Key Intermediate tasks

Agenda




Phase Lookahead
Master Schedule Schedule Schedule

The Process

Specific Phase: Site, Shell/Core/Rough/Skin,
Finishes

Working meetings w/ subcontractors (Last Planners)
Challenge Master Schedule: Durations, Sequencing,
_ogistics

Revise Master Schedule

nput Lookahead Schedules




Phase Lookahead
Master Schedule Schedule Schedule

The Goal

- Finalize Durations

. Construction
Sequence/ Logistics

. Trade Commitments




Vendor Management

e EXperience
o Attitude

e Price




Precast/Masonry

Sequencing

3 weeks
SAVED!!

5



S_ub-Structure at Fountain View
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Schedule

Phase Schedule Check List

AN

ANANA N NN Y

Milestones aligned w/ Owner’s expectation
All Project Last Planners involved
Schedule Challengec
Confidence to meet the schedule
Constraints Identified (risks, uncertainty)
Long lead procurement

Early/Late Completion accounted
Coordination Synergies

Revise Master Schedule




Lookahead

r Schedule

Six-Week Look Ahead Schedule

Schedule

THERE ARE 300 OF YOU,
S0 I WANT YOU TO
FINISH BY FIVE O'CLOCK
AND CLEAN OUT YOUR
DESKS. YOURE ALL
FIRED.

I HIRED ALL OF YOU
BECAUSE THE PROJECT
WILL TAKE 300 MAN
DAYS TO COMPLETE.

IF IT TAKES MORE
THAN ONE MEETING
TO MANAGE A PROJECT,
T LOSE INTEREST.

scottadams®@aol.com

93-07 ©2007 Scott Adams, Inc./Dist. by UFS, Inc.

www.dilbert.com




Lookahead
Schedule

er Schedule

The Purpose

. Uniform Work flow sequence
- Work flow and capacity

- Workable Backlog

. Detailed work plans

- Gauge progress and success
« Short term coordination

. Constraint Screening

« Quality Milestones

« WIill vs. Can



Lookahead

Schedule

Constraints Screening

- Evaluate activities for planned start
. Activities made ready

. Constraints
« Pre- requisite work
- Purchasing / Material
- Equipment/Labor
« Submittals
. RFI
- Change Orders

. Issue Log



Lookahead

Six Week Look Ahead Schele .

I SKENDER SIX WEEK LOOK AHEAD SCHEDULE Phase 1 — .
CONSTRUCTION .
[FROJECT SAE Fazrgare Vo Dal | y var Legend
FROJECTLOCATION  [Mmaames= Goder MR- Mormdix RC-Ralithlo Cormactizg CWE-CWBums  LF-Lafors MEAMg B THF WEEK OF 14-Tan-08
OB SUMBER. 5 TaS kS iy HAL-HevdenLemscaping ML-Muline Technologiis  AP-Abbey Prving  AVE-Avemss Erporfln |8
FLANNER NAME Johe /AP —~ ]G‘i‘.’-t-arv.u_x Sk (OD-Crandinars MP-Mamnion Phurking - P U5~ U3 Izsulation WR-fmar |
CF-Coleme= Floor LE- LI Flooring SB3- Stock Bldg Supply  WTI- Windowr Treatn CE3- Comtmect Mimor  LAM-LERM ﬁ 2 el = E
mes |12 13| |Z(E
L1408 L2108 DLIENE 20dns (ST [ & E ;1 . E:' B . COMMENTS / OTHER,
ACTIVITY El9| (Z|E|E|E(r
° - i | [ | e e [me fhe fra s .ﬁ‘i#;.ﬁg =
Rasposibla Trade | 10a | 15 | s | o [ e | s |8 HHERREAEEEEERER R 15 e E E &
Measure mirrors & shower enclosures Unit 31 CAM3 X X
Granite Insfall’ Unit 31 ME X X
Phmbing Triny' Unit 31 CWE XX
Install light frsmures & appliances/ Unit 21 NL X X _
Finish Sweep/ Unit 31 SCC i X| |Afrerbon
Paict Bollout Ut 31 NI \ (| Issue ]
T
Inztall carpet/ Unit 31 CF
: 1 Lo =
Trim backeut Unit 31 SR | } Ml I eStO N e || g g i
Install wire shelving/ Unit 31 WII : Wi A
First clean/ Unit 31 VGE | - y'_‘i X g gt g
J.JI_I.!.IM.J L gy Scc- | | .- { x.
Final coat’ Wood flocr- Unit 31 LD X X| §|Verify ALL punchlist work complate
Final Paimt! Unit 31 INI X
P OO T e B3 [ead to resolve chavge onders
| Verify Unit 31 ready for developar walk SCC
Mise. Spec Units
Tile/ Uit 3 CF x| xlxlx {IREE X
Wood Floar' Unit 3 LD XXX | . =
Deliver Trim Matsrials/ Usit 3 SESWCIM Ny QU al |ty ] X cabiners "wesk of” 111
- AT [ 1.0 ol Fitehan fmet dan far aeymita maas
Carpeniry T Unit 3 SCR | . 1| Install Elitcher first day for granite measure
Meazure zranit Unit 3 ME | [ T MIIeStone [ l X




Lookahead
Schedule
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Lookahead

Schedule

Monitoring and Updating

» Monitor — DAILY

» Update — WEEKLY

» Measure Success - PPC



Schedule

Daily Monitoring

WEEK OF [ 5-May-08 |
| Lo Lo | o | ow | om | | sx oo | o | s | sw | acrvm
CONTRACTOR/ ORGANIZATION | # OF ¥ES s/s s/6 s/7 =8 s/ # OFNO 55 Si6 =47 5.8 =/ ACTIVITIES PPC Notes
vl T AT R B I iE i R B

Abbey Paving I 1 | | | I | | a I | | I | I 1 [ 1o0%s
ReliableMvarmion | 3 | I | | I | | ik 1 1 | 1 ] 1 | E] | TE Weather Wed
Fogerty Concrete | 5 I 1 T 1 T | | I | 1] | | | | | | 5 | 100%%
&+ Wasonry | s [T T 1 1 [T T = 1 E) T 1T 1 1T 1 1 | e | ] | STOMNE STILL oW catherPammpet walls pushed off
WATel dtec | 1 | | I | 1 | 1] 1 1 | | 1 1 100%%
Skender Carpentry I [ [ ) P e | == 3 I | | T | ] g7ve P eatherWied
Fost I a I | I I | I i | | I | | | I 1 I 02% Truss design issues
Republic Windows | 2 | I | | | | | 1 1 I | | 1 1 | 3 | 57% Install start 1d late
Prate Installations | 0 | | | | | | ] I | | I I I |
ESG Exteriors I a I | I | | | a | | | | | I |
Crrerdoors | 0 | 1 1 | 1 | 0 | 1 | | 1 | |
TP Larsen I 2 I 1 I | ) | 1 I | | I | I I 3 [ _c7=s  Peather
Professional Plumbing Inc | E] | T e s e | 5 | 1 T 1 | 1] | | 12 | 5% Wardflex
EirRite HW A C | 5 | = | == = | | | i e | I s [ 6% [Umites
Mu-Line Electric | 2 | 1 | | | | I | 1 | || 1 | | | | 5 | B %0 nit 65 1d late.
T & meulation T 5 ) e | | I ] T T T | T I B [ To05%
T & T Dyl | n | 1 1 | 1 1 0 1 1 | 1 1 | |
LD Flooring | 0 | | I I | I 0 I | I | | I |
Coleman Flooring | 0 | | | | | | ] I 1 | I | I |
WA TI | 1 | 1 1 | 1 1 1] 1 1 | 1 1 | |
Mlarble Emporium | 1 | | I I | | 0 I | I I |
Contract IVirror & Suppl I a | | | | | | 1] | | I | |
Stock Building Suppl | 1] | 1 | | 1 | 1] 1 1 | 1 1 | |
Windy City Cabinets | 1 | I I | I | 0 I | | I | I |
L & MM marble I a | | | | | | 1] I | I | | I |
Momndex-R eymolds | 1 | I | | | | | | 1] 1 1 | 1 1 | 1 | 100%6
GE I 0 I | I I 1 I 0 | | I I | | |

| a | | I I | I a | | | | | I | —
TOTAL | 43 11] 11] =] [ | 10] 17| E | 4] 71 2] 1] 60] 739
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Our first PPC Celebration!!
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Phase Lookahead
Master Schedule Schedile Schedule

Lookahead Process

Explode activities

Screen constraints

Ready tasks - eliminate constraints
Uniform production

Update master schedules

Learn - measure and improve
performance.




Quality Management

. Daily Walks
- Component of Schedule
rained Personnel

- Management level to
labors

. Zero Punchlist Goal




The Water Test Story

P"%;




Use

—
. aintenance DEFINITION
Alteration Purposes
Decomm
Design
oy Criteria
ioning \
Work Structuring :
. Design
Production Contro! 4 Concepts
Installation ,
LEAN
PRODUCTION Process LEAN
Procurement Design DESIGN
Logistics Detailed Product
Scopes/ Design
Engineering
LEAN
SU PPLY (adapted by Afshan Barshan, after Ballard

(2000) and Abdelhamid (2008)



Project Success Highlights

High Performance
Teamwork
Masonry/precast slab
structure through winter
- 3 weeks gained

2 months before
Contract Completion
5% under budget
Substantial Completion
= Final Completion
Trust and Integrity
Open Communication




Lean Success

Commitment

Culture — Improvement = Change

Partnership
Clients
Project Delivery (Conceptual to Completion)

Attitude: If better is possible good is not
enough!!




Key Takeaways/Questions

) Work Structuring .

(adapted by Afshan Barshan, after Ballard
(2000) and Abdelhamid (2008)



Lean Construction Institute LCI Michigan Chapter

Building Knowledge in Design and Construction

e Questions after presentation:

Please discuss the Life Cycle Cost Benefits Analysis performed in this project.

How did you validate the duration estimates given by the Specialty trades during the Master/Phase Scheduling
phases?

Discuss how the Target Cost was determined.

When is the best time to employ the phase schedule?

What would be the Lean standard for the entire Organization?

How was scope creep managed?

Why wasn’t this project considered a Lean Project Delivery project, since it used an IFOA?
How can we get the “right” price in a world of low price?

Is there a lean approach to dealing with municipalities?

Food Relevant Topic Eat Earlier More Owners
Depth in topic On Schedule More Different time for
Municipalities event
Sponsored Drinks Format (think of
panels)

by Chapter Historian

11



