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Trade Partner Success Depends on
Quality Metrics and an Effective
Quality Program

In today's environment, having the trade partners take responsibility for the
quality of their work and coordination with other trade partners that affect their
work is critical for a successful project. Keeping quality on track with trackable and
quantifiable quality metrics and deliverables is what we have been able to use to
keep the Cost of Quality at almost 10x less than industry average per industry
reports. Making everyone accountable for Quality and at the same time provide
them with a resource, learning experience during job site reviews, and provide a
lessons learned program that is introduced at the right time during design, buyout
or construction, will give everyone more confidence and acknowledging the Trade
Partner is a Partner long term. Also, using Al technology along with quality metric
results over many years, we now are able to assist with the choice towards the
correct trade partner for the project along with the making sure that the trade
partner will succeed at the specific project type. | have developed an extensive set
of Quality metrics and Lessons Learned programs that is effective and definable
for the Company and the individual trade partner teams.
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Corey S Zussman

Forensic architect registered in several states,
Corey Zussman has practiced in the
construction industry for more than 30 years.
He specializes in the building envelope,
restoration, preservation, life safety, and
interior finishes. While working on over 2000
projects, Corey conducts constructability
reviews, pre-installation meetings,
comprehensive envelope meetings, and
construction observations. He has also
become known for providing educational
opportunities throughout the industry and
has produced more than 200 "lessons
learned”. In addition, he has over 20 industry
articles. He is also a frequent presenter at
local and national conferences and
associations with over 60 AIA accredited
presentations.




Learning Objectives

1.

2.

3.

4.

S.

Define what a quality plan is and how it could help the trade partner
and the entire construction team with expectations and
accountability.

Apply the understanding of the Trade Partner Quality Plan to the
project to better manage the trade partner and overall project
expectations.

Leverage Quality metrics, how to measure, and how to make them
useful for the Company, Subcontractor, A/E and Owner.

Understand the importance of trade partnering and training verses
acknowledging a transactional relationship

Learn how to prevent constructability/compatibility issues prior to
construction by using the job specific trade partner Quality Plan and
Quality metrics.
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So why do we need
a Quality Program

1. One small component —
every step counts
2.Company lost focus
3.Ignored signs and failure to
verify

“Quality is like our health, we tend to
take it for granted and only notice it
when it fails”




Cincinnati

/; Horseshoe Casino

- Collapse at a 60-ft-square bay, fell 25 ft
under weight of wet concrete.

* 13 injured

* Investigation revealed:

* 6 contractors did not take steps to
ensure building was stable before pour

* Not enough bolts in place at the double
connections

“The reported root cause was the lack of the
proper number of fasteners installed in the
Support structure prior to the pour.”

“The industry sometimes takes for granted
that this work has been done and done
adequately.”
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Milwe ug
Parking

] Collapse of a 13-ton concrete panel

1 Killed 15-year-old boy and injured two others
- Investigation revealed:
) 2 contractors responsible.

1 1.5%...4 out of 296 of the installed panels met
original design specifications.

] Pins used varied in length, material, and
installed at varying depths.

1] Some pins terminated at the bottom of the
precast panel with no embedment into the
parapet.

1 Epoxy coated rebar was used in lieu of
specified stainless steel pins.

T

1u,ua Dl O No epoxy installed — fiction fit.

WALL LU ok 1 - TM j ) Approximately 34% of the parapet walls within
AT ﬂ'nn::sr-{FJELL PARK the complex showed similar signs of
R T failure....70 total panels removed and replaced.

con eren e




 Originally planned as a 49-story tower
— topped off at 28 floors, canceling 200
planned condo units

- Rebar problems on 14 floors
* Investigation revealed:

- Rebar spaced incorrectly and ties had
been cut.

- Inadequate concrete cover on
reinforcing steel.

- Missing or misplaced reinforcement
throughout.

- Reinforcing steel installed in wrong 'Las Vegas
locations inside beams. s H%
- Some steel was badly positioned and J

stuck out of the concrete floor - was il 5
sawed off to conceal the mistake. & S‘Pa
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There are only three causes of
Faulty Materials ~ construction defects:

Wrong Material Choice

Value Engineering |
Faulty Workmanship bt \ "
Faulty Design ® o \ &

T; | \  Yad \
75% of defects involve water in some way i Control Management Mitigate

oy

“Poor quality is costing the industry | ttratagy v g * 1 “.f."“'
annually more than the combined | [RENEIFgEE—- 4
profits of companies in the | Rﬂduﬂﬂ _-
industry,”

said Adrian Montague, head of the CIOB Academy —
“Crisis of Quality in UL Construction Survey” 02.28.2018
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So, what is Quality?

Different for everyone ...

-Owner
- Architect / engineer
- General contractor
- Subcontractor

- Tradesman

in the end...I believe it is

| delivering what was promised

from the inside-out, every step
of the process.




Accountabiu;g

_.._.._"i-

Define a Quality Plan and how it could help the
trade partner the entire construction team with
expectations and accountability




Anatomy of a
Quality Program

Program is to be preventative and proactive

Procedures written to clearly describe
processes

Forms should be designed to be job
specific and implemented in a continuous
improvement process

Provide regular site inspection/verification

Use quality metric data to assist with
improvement

Provide proper quality metrics to identify
trends and give the team an idea of
progress

Create Bulletins from trends for the team to
share and use on this and future projects



Communication

* Are we properly expressing what we
expect?

« Are we talking to each other?

* Are we purposely leaving something out of
the conversation?

* Are we getting the right players at the
meetings?

* Are we talking enough?

* Are we sending the correct information
over?

- Have the same agenda?




Benefits of Collaboration

e Better Communication

* Mutually Beneficial for all members
* Focused process

* Early approach on difficult conditions
* Experiences sharing

* Better understanding of costs and time
commitments from each member

 Better chance of On Time / On Budget
construction
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Job Specific Trade
Partner Quality Plan
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Why a job
specific
quality

plan?




Confirm
team’s
experience
with products
specified

Contract
requirements
and submittals
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Identify
substitutions
prior to
submission and

properly ..
submitted... Pt

Try not to !E;

change
between
manufacturers




What
submittals
are
heeded?

7
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Product data  [nstallation Instruction
Latest Mfr tech « Hot/Cold weather
Bulletins requirements

Equipment to be used Logistic Plans

(& weight cut sheet)

Manufacturer « Job specific details
certifications

Training certificates for * Testing protocols and
each instiller requirements

Testing equipment and calibration certifications

End of day « Substrate prep review
requirements procedures



Seasons &
Weather

* Procedures for
Seasons/Temperatures

* Min & Max temperatures
* Hot/Cold Weather
* Humidity / Fog

* Special Temperature
Materials

 Maximum UV Exposure
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¢

Any smells fo

Do we need any
ventilation due to
smells?

.



TERMINATION BAR W/ CONT.
SEALANT TOP AND BOTTOM

PRECAST CONCRETE PANEL

T g
CAVITY DRANACE MATERIAL t—— 5" GYP. BD. (TYPE 'X") ON VAPOR
ETA oFTioN BARRIER ON METAL STUDSW/3' MINER
WOOL INSULATION - SEAL VAPOR
7E) samant OpTIoN THROUGH-WALL FLASHING ON BARRIER T0 ALUMINUM FLASHING

STAINLESS STEEL CAVITY BRIDGE —

THROUGHWALL FLASHING
CASTOR CUTDRIP
i EXTERIOR SHEATHING
CONT. SEALANT, TYP. A “f—— LIGHT GAUGE FRAMNG
ﬂmb e = : 80X HEADER
H.M. FRAME - PANT TO b oo i . S
MATCH PRECAST PANELS AT PR B S ALUMINU FLASHING - SEAL
&  ALUMNUM FLASHING TO AR
GROUT SOLID ——— T £ 'r'e{. BARRIER BY AIR BARRIER MNFR
i 2 3 RN
PROVIDESTFFENERS 155 | g | 02 ’:\ CONT. SEALANT, TYP.
ASREQUIRED 1 S Y |
1| (3
TR [

Confirm
assumptions by
providing job
specific details

DETAIL MEMBRANE BY AIR BARRIER
MANUFACTURER - ADHERE TO
FRAMING ANGLE AND SEAL TO FLUID CeaLh]
APPLIED AIR BARRIER
Map
18 GA METAL CORNER FLoaiing CGuseed
s |7 ;gﬁ:ﬁ} ANGLE ANCHORED Ko CuppiWaL |
. SEAL VAPOR BARRIER @H
. bshul TOPRECAST (.E""F Wi p

| (D Wmerprooring Leqgp \NTo
GALVANIZED STEEL 0 W
HOLLOW METAL FRAME - Cut(baMNMb
GROUT SOLID PAINTTO =
MATCH PRECAST PANELS

AR BARRIER
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The pre-installation
meeting:
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B MAZK ABERSON, ALL 2IGHTS gESERVED  WWW ANDERTOONS CoM Ta ke the time tO
Review and
understand the
details

Step 1
Step 2

Step 3




Preconceived ldeas

The team must be
open to
understanding the
requirements,
sometimes new, for
the exact product
that is being
installed or being
installed adjacent
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Open
discussion on
material
limitations
and
expectations

08/122013 08:29
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Mock-up(s)

Purpose
Size/Configuration
Sequence
Inspections
Visual or Destructive

Setting expectations
and understandings
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Get a sign-off of foreman &
Quality Champion

(cach time a new foreman comes on site)

they have reviewed the job
specific quality plan
and the job specific
pre-installation meeting minutes




Review Critical
Definable
Features of Work

J 2 JV ork in F Iace &
continL f)'L) Review




Contractor
15-Mechanical

Location

Root Cause
Traini

No. of Davs Open Date of (40mp||an(e

Provide a photo af

FProvide a photo of

Prior Talk
[

Job site review is the
start of the construction
metric tracking.

This could be done by
the Contractor and/or
GC.

Best data is from
honest data from the
Contractor



Leverage

Quality
Metrics

And how to make
them useful for the
everyone
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Cost of rework for Construction
-

Cost of rework (CIl 2005 & Josephson and Hammarlund 1999): 3% - 12%



What is the
goal with
tracking?

(will be different
with every
contractor)




Accountability

e Contractor
e General Contractors
e Architects / Engineers

Continuous Improvement

¢ Lessons Learned
e Pre-Defined Pre-Installation Meetings
e Save time and money

Proactively Become Efficient

e Stop incorrect or typically misunderstood details

e Spend less time specifically addressing items of
concern

e Targeted approach

building
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My quality Metric journey

e Track a few items in Microsoft Word
e Hand count items and create reports
e Lagging indicators

e Track 10 items in Microsoft Excel
BN Eate e Automate Job specific limited reports
e Create Lessons Learned and start to develop leading indicators
o \v/ e Track 100’s of items in Web-based custom program
q Sl e Automate Job specific and Company wide reporting
e Lessons learned, leading indicators, and proactive decision-

\/ making reporting
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With twenty years of quality data, | can
be proactive with our Quality metrics...

 Forecasting time spent doing rework based
on project complexity, dynamics, and
duration.

* Ildentifying repeat issues in construction
and developing construction bulletins to
produce better construction outcomes.

 Understanding construction trends and
knowing what items to exclude or include
into the project specifications for less
rework.




Does high risk

correlate to high—.

dollar amount
work?




| will argue that it is...

Contractor
Specific

Job Specific

[ ] \J

Dependent

-
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E Ty ‘+.|' o %
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TRACK DATA

Tracking even
ow-cost items
can have a
eneficial resu
of awareness
and results

a h building
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So what
IS at
high
risk?

NEwW CONTRACTORS

NEwW MATERIALS
GC | CONTRACTOR | ARCHITECT

\

o\,

DIFFICULT TO GO BACK TO ITEMS

FINANCIAL CONCERNS
OWNER | CONTRACTOR | ARCHITECT

g

W,

LIFE SAFETY ITEMS

' CouLD CREATE EXCESSIVE DAMAGE

/WATER TRADES

AVB | WINDOWS/DOORS | SKYLIGHT
ROOFING | WATERPROOFING
PLUMBING | FIRE PROTECTION |
HVAC | PooLs | BATHROOMS |

\_  TRAFFIC COATING | SEALANT







Tow-cost
items often
have a

ripple
effect...so

-costitemscan Ay

a benefici sult of awareness -
wsu“s attention!
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What to Track
When to Track
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SAMPLE

Project cost and
duration

Foreman team name

Date of issue, date of
closure, days to
complete

Severity of issue (0-5)

Estimated cost to
correct

Root cause (general
buckets)

Foreman at the
Preinstall



Building square footage and size (categories) — for
comparison

Structure type and interior and / or exterior
construction — for comparison

Construction type & building category — for
comparison

Current open items per tradesman and days
Items per foreman / transman
Repeat items per foreman / tradesman /cost impact

Compare items to pre-installation meeting with &
w/o foreman

Cost per foreman / tradesman

Cost of other foreman / tradesman influence
Comparative data per contractor/division
Better/worse than averages

Quality score per foreman / tradesman
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Cost of Errors



Sample
collected
data and
outfput
that could

be
generated
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Report Date:
Total Est. Cost to Correct:
Total Est. Hours to Correct:
Direct Quality Cost;
Direct Quality Hours Spent:
Total
Average Cost Per ltem
Total Repeated ltems:

Total Prior talk ltems:

contractor Sub

Cost%a
Cost of Repeat 35,900 28 14% $T00
Items
Cost of Prior Talk 218,650 92.1% 53,500
Items:
Total Weeks Week # Percent Complete
43 35 T5%

Cost of Quality/Construction Cost:

Cost of Quality/Construction Cost for

% Better or Worse

1113720
520,250
202
53.850
38
524,100
5618

f

36

Costha

18.18%

80.91%

Total

6,600

522,150

Quantity Of Issue Severity

Count Per Each Seversty

el

Summary of Issues

Total # of [tems: 39

Total # of Issues(1-5 Severity): 38
Total # of 0s — 1 {2.56%)
Total # of 15 — 0 {0%%)

Total # of 25 — 0 (%)

Total # of 35 — 20 {51.28%)
Total # of 45 - 5 (12.82%)
Total # of 55 —- 13 {33.33%)




Foreman Comparable Data

PCC+SUB PCC+5UB S5UM

Severi Count Count’a  PCC SUM PCCSUM% SUB SUM SUB SUM% : |
e s sumM % Lack of Attention to Detail
3 - Medium Issue 53 167% $900.00 1.31%  $4,800.00 0.90% $5,800.00 0.94% ; 13400
4 - Medium/Severe 12 3.33% $1,600.00 2.33%| $11,800.00 216%  5$13,400.00 2.18% 2 Improper Protection
5-Severe Issusor 31 561% $6,900.00 10.03% $55,300.00 10.14%  $62,200.00 10.13% i - 5300
i ncl) Improper Storage on Site
Total # of Issues 49 13.6% $9,400.00 13.66% $72,000.00 13.21%  $81,400.00 13.26% 2% PIop 9
e i e 4900
with “Yes 20%
Another Contractor's Error
I PCC SUM & Repeated=Yes SO0
£8,000.00 : . Compliant lssue
$6,000.00 o, Cost: $1600.00 56% 0
PR ; ] Count: 12
54,000.00 Count 6 i
$2,000,00 167% (6/360) bintod o)
$0.00 meeeeees T
3 - Medium lssue 4 - Medium/Severe Lt - Severe |ssue or Stop
Order
[0 5UB SUM & Repeated=Yes
$60,000.00
- Cost: $11800.00
£40,000.00 Cost: $4900.00 Count- 13 Root Root Cause Count %Count PCCSUM %PCC SUBSUM % SUB PCC+SUB % PCC +SUB
— Count: & 333% “'2’,360.} Id total SUM total SUM  SUM SUM
£20,000.00 . :
1aOR B e 1 Ancther Contractor's 1 256% $100.00 26% S$40000  20% $500.00  2.1%
SL‘- ':'G' i ] Errn[
3 - Medium lssue 4 - Medium/Severe 5 - Severe |ssue or Stop
Order 2 Compliant Issue 1 256% $0.00 0.0% $0.00 0.0% |30.00 0.0%
[ PCC+5UB SUM & Repeated=Yes 4] Improper Protection 7 1795% $700.00 18.2% 3$4,600.00 227% $530000 220%
10 Improper Storage on 6 15.38% S600.00 15.6% 54,300.00 21.2% |54,900.00 203%
Cost: $5800.00 Cost: $13400.00 =
$40,000.00 S Count: 12
A AbAR 5 3.33% (12/360) 13 Lackof Attentionto 24 6154% $245000 636% $1095000 541% $13.400.00 556%
$20,000.00 1.67% (6/360) Detail
S —
S[- 00 [—
3 - Medium lssue 4 - Medium/Severe 5 - Severe Issue or Stop Total 39 100% $3,850.00 100% %20,250.00 100% $24,100.00 100%
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Heathy
competition
between Teams
foster company
wide
improvement
when backed up
with real data,
not just guesses
and assumptions



|

So, once again, what can you
do with all of this data?




Determine which Foreman is right for a
very specific project/Architect/GC, etc..

: Severity 2-5 .
: #
' . 0 “ Issue Count of Projects oy % per Project Hank

Types of Apples

Red Delicious  Gala Honeycrisp  Empire cotland | Foreman A 4 36 9.09% 1
3 \ 3 . Foreman B 4 63 15.91% 2
| ’ S ity 2-5 .
' Issue Cost # of Projects e % per Project

Paula Red  Ambrosia Rockit  Cripps Pink cv. cost Rank

o "Foreman A 4 $102,600.00 8.21% 1
Foreman B 4 $209,700.00 16.79% 2

Bailey  Mclntosh ~ Rome  Braeburn  Jonathan ~ Cameo

Repeated Count # of Projects Repeated Count % per Project

Yellow Rank

f; ( d Foreman B 4 1 2.50% 1
}.
' Foreman A 4 9 22.50% 2
Graﬁrrl.y Smith C-r'isp‘ln Jonagéld Golden Delicious ; &

, “ | | Repeated COST  # of Projects Repeated COST % per Project Rank

3 .

, ‘ .~ ForemanA 4 $900.00 3.57% 1
Hhé)&z;si:‘agnd Shizuka Gingerﬁ’(;old Opall Foreman B 4 $5"4OU'DG 21.43% =
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Problems/ concerns |
might initially
appear very large in
the beginning of the
conversation...

At the end of the
meeting, the
concerns are

typically small and
manageable

Its all about
perspective and
openness to
conversation...




THANK YOU

Corey S Zu;ssmén

AIA, NCARB, ALA, RBEC, RRC, REWC, RWC, RRO, CDT, CQM,
CxA+BE, BECxP, CABS, LEED® AP BD+C
Level Il Thermographer

Vice President QA/QC

AECOM Hunt
847.513.2126

corey.zussman@aecom.com

www.AECOM.com/Hunt-Qualit

B MAZK RnERSon, ALL ZIGHTS gESE@VED  WAWANDERTOONS oM

"I'm here about the details.”
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