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Letter from the Editor December 2017

Fellow researchers and industry visionaries:

Happy holidays! We are in an exciting time for academic research. We find ourselves in an
environment of change, an environment where the academic researchers and industry are still
disjointed, where the research is still not having an impact on the mguattices. We find the

industry is still leading the researchers. We find journal papers so complex, that no one in the
industry can utilize the research findings. Researchers are placing far more importance on
methodology than the research resultss lecoming an environment where the researchers are
the AEmperors with No Clothes. o0 We truly are

Academic research papers have become a way for academics to receive government grants, get
promoted and get into administrative positions wheeg tio longer have to do research.

University management has created a system of rated journals where putting research papers into
highly rated journals means more and makes the research more significant regardless of content
or value to the industry.

| have been in academic research for 25 years. My performance metrics include:

25 years of research $17.6M in Research Funding

2,000+ Research Tests Conducted

$6.6B of Services Delivered 90% Customer Satisfaction

33 states in the USA 7 differentCountries

1,000+ Professional Presentations

350Refereed Journals, Conference PapersBmuks

54 Intellectual Property (IP) Licenses issued by Arizona State University.
[Most licensed technology at the most innovative university in the U.S.
(U.S. News and World Report)].

| am the creator of the Best Value Approach (BVA), which includes the Information
Measurement TheoryMT), Industry Structure Model, the Performance Information
Procurement System (PIPS) and the Performance InfornmRisétrManagement System
(PIRMS).

| recently retired [separated from Arizona State University] and am doing some of my most
innovative research work. We appreciate the CIB for allowing a platform for innovation to
flourish. We also appreciate the InternaibFacility Management Association (IFMA), of

which | am a Fellow, which has allowed many of our research tests to be done at IFMA facilities.
The future in research will be to do innovative work, for researchers to lead and help the
industry, and for reearch to be dominant enough to add tremendous value. To be implementable
in industry, research results must be simple and not complex. The research results must be clear
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and minimize the need for industry readers to be a genius in math and statigtidsrgtamnd the
research results. It must be like the technology of automation, robotics and information systems.
If it is simple and works, it will be utilized. If it is complex, it will not be used. We encourage
young researchers to particip&tennovaton that can be implemented in the indusiiye

results must be published quickly and utilized by the industry. Researchers must have courage
and help change the industry. | highly encourage researchers to create new paths and not to
follow the existing ptns, which have not led to any innovation

Happy holidays to all!
Dr. Dean
Professor Dean Kashiwagi

P.E., PhD, Fulbright Scholar, IFMA Fellow
W117 Journal Editor

Dean T. Kashiwagi Jacob S. Kashiwagi David G. Krassa
Editor Secretariat Publication Coordinator
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Vietnam Construction Industry Performance Issues and
Potential Solutions

Nguyen Le, M.S.
Arizona State University
Tempe, Arizona, United States

This paper provides a literature review assessing the performance and issues of delivering
construction services in the Vietnam Construction Industry (VCI). The research also explores a
potential solution that could improve the performance of the VClr@$dts show multiple nen
performance issues that the VCI has experienced in the past 15 years, and presents a comparisc
between these issues and issues from other countries. The results reveal that the top 5 non
performance issues in the VCI include padasign services, frequent design changes, lack of
skilled contractors, a lack of experienced project managers, and financial difficulties of owners.
The comparison identifies that 87% of VCI issues were also experienced in other countries. Since
the VCI has similar issues as other countries, aghorproposeghat the VCI can improve
construction performance by implementing successful methodologies from other countries. This
paper investigates the Best Value Performance Information Procurement Syst&iP@E\as a
potential solution because of two key aspects: (1) sufficient documentation of on time, on budget,
and high customer satisfaction from this model, and (2) sufficient testing from other regions and
countries to show similar improvement in constion performance.

Keywords: Vietnam, Construction, Performance, Best Value, PIPS.

The Vietnam Construction Industry

Once regarded as an economic disaster, Vietnam is now emerging as the latest East Asian growth
engine, which attracts the attention of global investors. Today, Vietham is currently among the
countries with the highest gross domestic product (GDP) groweh. i 2002, GDP growth in

Vietnam hit 7% (high) and recorded the fastest economic growth in Southeast Asia. In 2007, the
GDP kept growing to 8.5%, marking the third consecutive year above the 8% benchmark for this
small country(Ling & Bui, 2010; Longet al, 2004) That was an alime high record in terms of

growth rate, placing Vietham second only to China in the Asia region. In 2009, Vietnam was one

of the only South East Asian emerging economies not to have gone into a recession during the
2008 U.S. financial crisis. Nonetheless, it had been affected deegig byigis as shown in

Figurel( i Vi et nam GDP Gr Sinee 2013,R5DR growvth ha2 Beén7récovering

and increasing above 6% on average until now. In comparison, the U.S. GDP growth has been
3.2% on average in the pd€l yearsfigure2A U. S. GDP Growt h Rateo, 20
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2001 2004 2007 2010 2013 2016

Figure 1 Vietnam GDP Growth Rate 20012016.

2008 2010 2012 2014 2018

Figure 2:U.S. GDP Growth Rate 20G82016.

The construction sectors account for significant economic growth in Vietnam. The Vietnam
Constructionindustry (VCI) has been growing at 15% annually in the past 10 years. In 2002,
VCI comprised 39% of the GDgrowth rateIn 2011, VCI increased its contribution to 41.1%.
Thanks to the promotion of industrialization from the Vietnamese government anddrdifis
foreign investments through the Official Development Assistance (ODA) program, construction
growth rate has been healthy and consistent over the fé&gurgen Duyet al, 2004; Khanh &

Kim, 2014; Luuet al, 2008) However, despite large growth and increasing demand for

construction, multiple research effomsthe past 15 years had identified that VCI performance
still left a lot to be desired.

Literature Review

It is widely accepted that a project is successful when it is finished on time, within budget, and to
st akehol de r(lodgetala2004xAf literatiire resaarch has been conducted to
evaluate VCI performance in terms of ti me

Time and Cost Performance

Many Vietnam construction projects have faced various problems that have caused significant
schedulig delays. In 2009, a research examined 77 projects completed from 1999 to 2005.
These projects were in the southeastern area, within cities and provinces where the demand and
concentration of building projects were large. It was identified that 75% aof progects were

8| Journal for the Advancement of Performance Information and Value 2017 KSM INC ©
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delayed, and 66% of them were over budgktai Xuan, 226; Luuet al, 2009) In 2009,

another study identified that Vietham projects suffered from over 10%oveieun of the

original construction duratiofLe-hoaiet al, 2009) In 2012, the Vietham Federation of Civil
Engineering Associations estimated that 99% of investment projects in Vietham were delayed
(Anh Duc, 2012)

Stakeholder Satisfaction

Disputes between parties are signs of-satisfactory performance. In 2004, a study identified
that disputes between construction participants was one of tkausps oproject failure in
Vietnam(Longet al, 2004) In 2007, another study claimed that conflicts between project
owners and governmentextcies negatively influenced many projgdteuyetet al, 2007) In
2008, Vietnamese government organizations also acknowledged their dissatisfaction with
construction delay and cost overrun problems, especially with govermaiated funded
projects(Le-Hoaiet al, 2008) This dissatisfaction as found to be based on empirical evidence
showing that public projects in Vietnam usually took longer to complete comioettesr

private counterparts. This was also consistent with observations in Hong Kong, UK, and
Malaysia(Luu et al, 2009) Also in 2008, many problems arose during the implementation of
mul tiple construction projects that ciitwsed ma
to deliver public projectf_e-Hoaiet al, 2008)

Knowledge Gaps

The literature review revealed that there are no studies that identify common causes of non
performance in Vietnam. Such studies are critical since they may help the VCI learn from other
countries to identify practices that lead to betenfgrmance of VCI projects.

Research Method

This study provides a major literature research and review. The objectives of this study are three
fold: (1) identify poor performance causes of the VCI, (2) identify similarities between poor
performancecauses of the VCI and the rest of the world, and (3) identify practices that could

help resolve those similar causes from other regional and national studies.

In order to achieve the aforementioned objectives, the author conducted the following steps:

1. The author conducted a major review of VCI publications, surveys, and interviews in the past
15 years to identify the root causes of poor performance and prioritized them by appearance
frequency.

2. Theauthorthen conducted a literature research on publicatitom other countries to
identify nonperformance causes that they have in common with the VCI and created a list of
prioritized common issues (Figure 2).
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VCI non-performance Global non-performance
causes causes
By Literature Review By literature review
¥
N
A\

Prioritized list of common VCI
non-performance causes

Figure 3: Compilation of the list of common VCI ngrerformance causes

3. Theauthoridentified practices and theories from other countries that have been developed to
help improve construction performance. Euthorselected one of these solutions to
improve the VCI performance.

Causes of NorPerformance
Many VCI research efforts ovéhe last 15 years have documented poor performance by

conducting industry surveys. Theathorreviewed this research to compile all qeerformance
causes from past studies. The results are shown in Table 1.

Table T Sample analysis of data tal@eplicitness.

- ~| X 2 ST )
T 8 sl 3| 8| 3| 8| 2 Ql 3| ® o S
= QN9 of o N o YU & 4 o 5
Q [ S ©| || 5| Nl 5 | o o T o
. . S< =S| ® N N o B = Sl NG O c
Causes of failure of construction Ag 8 o = = & =] 3| & 2 = 2 £ =
# - S gl ©f B ® | @ @ o B ® 5| L c
projects cdN 2 gl =| =| @ B 4| T| €| =| B3| T c
Q o | O c| © o O O [ o
> | 2| % 3| 3| @ | €| o 2| = 5
z = > ol - 5 Z <
1 Inef_fectlve designs and frequent v x x| x| x " x| x |8l 73%]| 1
design changes
2 | Poor contractor performance X X[ X | X | X|X X 7| 64% | 2
3 | Ineffective project management X | X X | X X X| 7] 64% | 2
4 | Financial difficulties of owner X X 7| 64% | 2
5 | Financial difficulties of contractor X X X | X | X|X 6| 55% | 5
6 | Poor site management and supervisi X | X X 6| 55% | 5
7 | Corruption/Collusion X X X X | X 5| 45% | 7
8 Lac_k ofexperience in complex . % | x x x 5| 450 | 7
projects
9 | Slow payment of completed works X | X | X X 4| 36% | 9
10 | Bureaucratic administrative system | X | X X X 4| 36% | 9
11 _Lack of z_iccurate historical % | x| x x 4| 36% | 9
information
12 | Interestand inflation rates X X X 3| 27% | 12
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13 Unpregllc.tgble government policies X % | x 3| 27% | 12
and priorities
14 | Poor subcontractor performance X X X | 3| 27% | 12
15 | Slow site handover X X X 3| 27% | 12
16 | Defective works and reworks X 3| 27% | 12
17 | Lack of capable owners X | x X 3| 27% | 12
18 | Improper planning and scheduling X 3| 27% | 12
19 | Inaccurate estimates X X X | 3| 27% | 12
20 Poor_tendermqpractlces (Low bid % | x x 3| 270 | 12
practice)
21 | Inadequate legal framework X X 2| 18% | 21
22| O0wnersd site cleq x X 2| 18% | 21
23 | Shortages of materials X X 2| 18% | 21

The results are consistent withdings of studies from other geographical regions (Elawi, 2015;
Rivera, 2016a; Algahtany, 2017). Most of the problems listed above are a result of human and
management errpasopposed to technical limitations (materials, equipment, environmental,
etc.)(Algahtany, 2017; Almutairi, 2017). In the case of Vietnam, consultants, contractors, and
coordination had caused the mamount of risks while clientswners caused the most severe

risks to projects. It has been estimated elsewhere théd%0of capithinvestment in
construction was lost due to poor management for which bureaucracy and briberies were mainly

responsible fo(Longet al, 2004) The national construction companies rarely paid attention to
productivity or time and cost performance of their projects. Because of the lack of competition

and hard dependence on production norm, the estimation was not strict. This is the replication of
Soviet regimgLuu et al,, 2009)

Bidding methods are also being questioned. Several studies and interviews identified that poor
bidding practicesed to hiring ineffective contractors and consultants. Contracts were awarded

primarily based on price and rapport of the bidders without consideration of their actual

performance. Often, the lowest bidders were chosen to save on project cost. Sinaegtender
very sensitive issue, accepting the lowgst i c e
public owners defend themselves from criticisms and to show accountability. Nevertheless, in
some cases, bidders submitted the lowest price in ordéntine bid and at the later stage, they

would negotiate with the owner for change orders to increase their offer. Another problem with

tender

wa s

a qui ck

and

bidding in the VCI was unethical behavior and collusion of bidders. Collusive tendering occurred

when a number of firmagreed between themselves either not to bid, or to bid in such a manner
as not to be too competitive with each other. Incompetent contractors had been awarded
contracts with arrangements in the past and they could not finish projects on time and satisfy

guality expectationgThuyetet al, 2007)
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Comparing VCI Issues to Other Construction Industries

Other studies frondifferent countries identified that project stakeholders in developing countries
face similar problems in spite of different geographic, economic, political and social

backgrounds. In the case of Vietham, 91% (21/23) of issues that VCI had been facimggaocu

other countries as well. Table 2 summarizes shared issues between Vietnam and other countries.

Table 2:Shared Issues between VCI and other Construction Industries

Vietnam Causes of failure of construction
projects

Kuwait (Koushki, 2005)
Hong Kong (Lo, 2006)
UAE (Faridi, 2006)
Malaysia (Sambasivan, 2007
Jordan (Sweis, 2007)
Ghana (Frimpong, 2003)
Nigeria (Aibinu, 2006)

UK (Yakubu & Sun, 2010)
Shared Issues?

x |South Korea (Acharyat al, 2006

Ineffectivedesigns and frequent design chang
Poor contractor performance X
Ineffective project management X X
Financial difficulties of owner X X X | X
Financial difficulties of contractor X X X | x| x| X
Poor site management and supervision X | x X
Corruption/Collusion
Lack of experience in complex projects X | X
Slow payment of completed works X
Bureaucratic administrative system X X
Lack of accurate historical information
Interest and inflation rates X
Unpredictable government policies and
priorities

Poor subcontractor performance X X | X | X
Slow site handover X
Defective works and reworks X
Lack of capable owners X X X
Improper planning and scheduling X | X | X X
Inaccurate estimates X X
Poor tendering practices (Low bid practice) X
Inadequate legdtamework
Ownersd site clearan X
Shortages of materials X X X

x
x
x
x

X | X< |Thailand (Toor & Ogunlana, 200

X [ X

x

OO N~ W|IN|F

[N
o

=
(B

=
N

[y
w

[EEN
N

[y
(631

=
[ep)

=
~

[N
(o]

[N
©

N
o

N
iy

N
N

<|<|z|<|<|=<|<|<|<|<]| < |<|z|<|=<|<|<|<|<|<]|<]|<]|=<

N
w

In 2004, Nguyeret al.claimed that Vietnam, similarly to other countries, did not have
adequately trained professionals in project management. Managerial skills were not being fully
utilized in the industry. Hence, it is imperative that project management should be improved in
the VCI, and there is now a demand for Vietham to adopt a procurement and project
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Requirements of the New Project Delivery Model

In addition to studies that identified ngerformance factors, VCI researchers have also

recommended multiple critical factors that the new project delivery model needed to satisfy to

improve the VCI performancdable 3 isa list of all metioned factors

Table 3:Required functions of the new VCI project delivery model

Code ‘ Improvement Practices & Theories ‘ Suggested Studies
A. Improvement of the current bidding system
Le-Hoai et al, 2008;Koushki,
Al | Contractor selection stage must receive more serious consideration | 2005
Toor & Ogunlana, 208
A2 | Promote pregualification of tenders and selective bidding Nguyenet al, 2004
Th n r I i n-pphicl )
A3 chanZe 'T’hz modsterespo:si\e/e cgnfratctorcl))asez F(r)n prce:e:(t)csrxg\t/gri?gg Thuyetet al, 2007;Lo, 2006
. Sambasivan, 2007
selected
Testing contractorsd experi enc € LeHoaietal, 2008;
A4 | projects in the past should have bigger weight in ssoade of contractor| Sambasivan, 200Aibinu,
selection 2006
A5 | Designerselection should be based on experience and past performal gzﬁyeztgigl., 2007,Clawale &
A6 | Simplify the bidding process Thuyetet al, 2007
A7 | Save time and cost during the bidding process Nguyenet al, 2004
. . . Le-Hoai et al, 2008;Faridi,
A8 | Improve contracts tequitably allocate risks between parties 2006;Sambasivan, 2007
B. Performance Tracking
Measure performance of construction projects despite differences in | Khanhet al, 2014;Frimpong,
Bl . R . . ' .
design specification, delivery methods, administration,Earticipants 2003
Le-Hoaiet al, 2008;Lo, 2006;
B2 | Create practical models to assess the changes of schedule and cost| Olawale & Sun, 2010;
Toor & Ogunlana, 2008
B3 Megsure performance for construction companies to finavbat should Luu & Huynh, 2008bLo, 2006
be improved
C. Improvement of project management techniques
Nguyenet al, 2004;Acharya
cy | Introduce effective construction management at corporate, process, 2582,2006;"0’ 2006;Faridi,
project, and activity levels Frimpong, 2003Plawale &
Sun, 2010
Khanhet al, 2014;Koushki,
2005 Acharyaet al, 2006;Lo,
c2 Ensure all project parties, especially contractors or subcontractors, s| 2006; Faridi, 2006;
clearly understand their responsibility Olawale & Sun, 2010
Sambasivan, 200T00r &
Ogunlana, 2008
C3 | Project teammembers need to be well matched to particular projects | Thuyetet al, 2007
C4 | Adequate resources investment in thegastruction phase Acharyaet al, 2006;L0, 2006;
Sambasivan, 2007

13| Journal for the Advancement of Performance Information and Value
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D. Address high impact issues
Owner sd& i nc aprgabide,lnotivate, direct, gnd comrol
projects
D2 | More effective communication between owners and designers Thuyetet al, 2007
Thuyetet al, 2007;Koushki,
2005 Acharyaet al, 2006
Ensure that owners understand their responsibility for motithigly Le-Hoaiet al, 2009;
payment to contractors Sambasivan, 2007
Ensure that all project parties, especially contractors, understand the| Le-Hoaiet al, 2009;
D5 | responsibility to provide materials on time and be ypedipared for this | Sambasivan, 200Dlawale &

D1 Thuyetet al, 2007

D3 | Select high performing consultants to evaluate design works

D4

financial responsibility Sun, 2010
D6 Create and maintain good relationships between both central and log Thuyetet al, 2007
governments
D7 | Ensure that projects are inspected by government officials Ling & Bui, 2010;Faridi, 2006
D8 | Ensure foreign experts are involved Ling & Bui, 2010
CotecCons, Vietnambébs top contractor that spec
achieved high performance and success by following the principles suggested in Table 3.
Accordingto CotecCand Chai rman and Gener al Director, Du
measured and justified its own performance to

perspective. Nguyen also identified that being prompt with payments was his competitive
advantage, iaddition to aligning his team members to the right projects and creating a

transparent working environment. By applying correct principles, CotecCons has seen success
and has become the most reputabl e conetlractor
estate companies such as Vingroup, Tan Hoang Minh, and Phat Dat. Their past large projects
(>$100M value) include GoldMark City, TimesCity Parkhill, Vinhomes Central Park, and the
iconic highest skyscraper i n VievwnuaandprofitLand mar
were reported at $880M and $75M respectively
reputable contractor) revenue and profit were $477M and $25M respe¢tlaglizinh, 2017,

Thanh Tu, 2017)

It has been identified that a project delivery model that could satisfy all requirements in Table 3
does not exist in the VCI. Hence, the need to conduct research to identify a mochaittiess
the requirements to improve the VCI arose.

Potential Solutions for VCI

In a literature search for potential solutions, to resolve the low performance in the delivery of
services, thauthoridentified three landmark studies.

First Studyi Global Performance Measurement

A study was commissioned by the CIB, Task Group 61 (TG61), which performed a worldwide
investigation in 2008 that identified innovative construction methods with documented high
performance results. The study filtered througore than 15 million articles and reviewed 4,500

of them. In the end, the study found only 16 articles with documented performance results. The
Best Value (BV) Performance Information Procurement System (PIPS) was one of three
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construction methods found those articles, and it was found in 75% (12 of 16) of the articles
(Egbuet al, 2008).

The other two methods were the Performance Assessment Scoring System (PASS) and the City
of Fort Worth Equipment Services Department (ESTY). After further invesigation, it was

found that although the PASS had measured performance information, the system did not
document any improvements in performance of their projects. The EShad measurements

to show improvements of their projects, however, this systdmatihave documented

information for how the process worked. It was also a process that was internal to the
organization and did not involve projects with suppliers or other organizations (Rivera, 2014).

Second Studiy Performance Validation

The Performnce Based Studies Research Group (PBSRG) out of Arizona State University
commissioned this study, to conduct a follow on worldwide study to the CIB worldwide study in
2008 by Task Group 61 (TG61). The standyds ob]j
systems around the world that are similar to the BV PIPS, as well as construction performance.

The study shifted through hundreds of papers, websites, and personal industry contacts, and

found similar results as the first study. In this case, BV RiBSthe only method with

documented performance results (Rivera, 2014; PBSRG, 2016).

Third Studyi Delivery System Comparison

This study was performed in 2013 by a graduate researcher who was interested in identifying the
difference between delivery sgsts. The study reviewed 780 publications in five major

databases (EI Compendex, Emerald Journals, ABI/Inform, Google Scholar, and ASCE Library).
From the 780 publications reviewed, 103 delivery systems were analyzed and compared.
Additionally, 10 company @nagement models were assessed. The top 22 major buyer/supplier
theories were identified including: Lean Construction, Supply Chain Management, Total Quality
Management (TQM), Just in Time (JIT), Project Management Body of Knowledge (PMBOK),
and Conflict Management. After comparing the 133 different delivery approaches, the study
found that the Best Value (BV) Performance Information Procurement System (PIPS), was the
only model that did not use management, direction, and control to improve performamee of t
delivery of services, and had documentation showing increased project performance (Kashiwagi,
2013).

BV PIPS was the only process that had sufficient documentation showing that it could improve
customer satisfaction and value on projects in the canstnuindustry that involved suppliers.

BV PIPS Introduction

BV PIPS is a revolutionary approach to improving the delivery of services. The system was first
conceived in 1991 as part of a Ph.D. candi dat
Measurement Theory (IMT) as the theoretical foundation to idethigyonstruction industry

structure and the cause of poor performance (Kashiwagi, 1991; Kashiwagi, 2017). IMT proposes
the use of natural laws and logic to explain reality to identify expertise and value. IMT helped

create the Industry Structure (IS) modglich proposes that the buyer, or end user (people
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factor), may be the major source of project cost and time deviation. Initially used strictly as a
procurement model to select roofing systems and contractors for private organizations (including
Intel, IBM, and McDonald Douglas), BV PIPS has since been heavily documented and has
spread to be tested in the entire supply chain (construction argbnstruction services). Its
methodology has been researched and developed, in support of professional kgdtps li
International Council for Research and Innovations in Building and Construction CIB and the
International Facility Management Association for the last 25 years, and has been identified as a
more efficient approach to the delivery of professionalises (Rivera, 2017). Some of the

impacts of the BV PIPS are as follows:

1. BV PIPS is the most licensed university developed technology at Arizona State University or
any other project / risk management research group with 55 licenses issued by theoimnovati
group AZTech at Arizona State University. Arizona State University had been identified as
the most innovative U.S. university in 2016 and 2017, ahead of schools such as Stanford (#2)
and MLT.#3) AAri zona State University,o 2017)

2. BV PIPS tests have been tested in 32 states in the U.S. and 10 different countries besides the
U.S. (Finland, Botswana, Netherlands, Canada, Malaysia, India, Poland, Brazil, Saudi
Arabia, and Norway).

3. Documented performance of over 1,900 projects vad&®.6 billion, customer satisfaction
of 9.8 (out of 10), 93.5% of projects on time and 96.7% on budget (Rivera, 2016b; Rivera,
2016c¢).

4. Arizona State University business services and procurement department tested the PIPS
system and generated $100 millim revenue based on the method in the first three tests,
and currently receives $110 million a year from using the method.

5. Research tests show that in procuring of services outside of construction, the observed value
is 33% of increase of revenue or degse in cost of 33% (Kashiwagi, 2013).

6. Mi ni mization up to 90% of <clientds risk mana
risk levels and the transfer of risk management and accountability to the vendors (Kashiwagi
et al, 2012; Kashiwaget al, 2014).

7. The results of PIPS testing has won numerous awards: 2012 Dutch Sourcing Award, the
Construction Owners of America Association (COAA) Gold Award, the 2005 CoreNet H.
Bruce Russell Global Innovators of the Year Award, and the 2001 Tech Pono Award for
Innovation in the State of Hawalii, along with numerous other awards (Kaslst\algi
2012).

8. The largest projects are $1 billion Infrastructure project in the Netherlands, $100 million City
of Peoria Wastewater Treatment DB project; $53 million Olympicag#/University of
Utah Housing Project (Kashiwagit al, 2012).

The former Associate VieBresident of Arizona State University Business Services, Ray Jensen,
who | ed ASU to deliver $1.7 billion of serviec
been successful in the business of procurement and services delivibiy past 30 years. | saw

in PIPS, improved solutions of performance/contract administration issues that are so dominant,
that | am willing to change my approach to th
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Outside groups have analyzed the BV $Bystem multiple times in the last 17 years. However,
three investigations performed a thorough study on the impact and effectiveness the BV PIPS
system has had on 100+ unique clients:

1. The State of Hawaii Audit (State of Hawaii PIPS Advisory Committé622Kashiwaget
al, 2002).
2. Two Dutch Studies on the Impact of PIPS (Duren JV & Doree A, 2008).

The studies confirmed that the performance claims of the PIPS system were accurate. Duren and
D o r eswdy $ound the following for BV PIPS projects performed in the United States (2008):

1. 93.5% of clients who worked with BV PIPS identified that their projects were delivered on
time.

2. 96.7% of clients who worked with BV PIPS identified that their projeetse delivered
within budget.

3. 91% of the clients stated that there were no charges for extra work.

4. 93. 9% of the clients awarded the supplieros
scale from 110, 10 being the highest performance rating).

5. 94% ofclients would hire the same supplier again.

Currently, the BV PIPS is used mainly as a procurement/risk management system, but also has
project management applications. The BV PIPS minimizes the complexity of increasing project
sizes and supply chain paipants by creating transparency using performance information. The
authorpropose the BV PIPS as a potential solution to improve VCI performance due to the
following reasons:

1. BV PIPS is the onlydentified system with sufficient documentation showihgttit can
deliver projects on time, on budget, and with high customer satisfaction.

2. BV PIPS has been tested in multiple countries and regions and shown similar results in all of
them.

Conclusion

The construction industry in Vietnam has been growmggsistently in recent years. However,

the majority of projects are still suffering from nparformance issues mainly caused by
construction participants. Multiple studies have identified the causes gfarformance in the

VCI and have recommended ditiens to improve current delivery method. The BV PIPS model
has been identified as a potential solution for issues in the VCI. Due to a limitation in
information available, the author recommends that future efforts should be spent to quantify and
documenthe current VCI performance and utilize the expertise of the BV PIPS creator to
determine whether BV PIPS can be applied in Vietnam.

Recommendation

Due to limited amount of research readily available, the author could not obtain any data post
2014. Hencethe author recommends that a full research should be conducted to update the
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current VCI performance information and issues. Additionally, further effort should be spent on
identifying whether the BV PIPS model truly aligns with the VCI issues, and drimator of BV
PIPS should be utilized for his expertise and advice. Finally, upon verifying the validity of the
BV PIPS model, a pilot test could be carried out and studied.
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An Alpha roof is a type of Spray Polyurethane Foam (SPF) rocfysgem that has been
documented to be one of the highest performing roofs in the industry. Despite the high level of
performance of the Alpha SPF roofs, owners still try to protect themselves by purchasing
warranties. When the Dallas Independent SchodlibigDISD) did not receive enough funding

to purchase the Alpha roofs for their school buildings, general contractors started shopping the
Alpha contractors. The demand for Alpha roofs during DISD bond programs exceeded the supply
of Alpha vendors. DISDiowered the requirements and the contractors and manufacturers
delivered lower quality roofs. DISD still required the performance of the Alpha roofing system,
even though they bought lower performing systems without the quality control requirements of
the higher performing Alpha roofs. DISD was not happy with the lower performance on some of
the inexpensive roofs. This paper describes a case study that proposes that high roof performanci
is a result of expert contractors proving their past performancejledetpreplanning,
manufacturers doing quality control, contractors tracking their time and cost deviations and
independent third party inspections. The expert Alpha contractor completed the project with the
best dimensional stability metrics (dimensionalbdity is a metric of long lasting roofs). The

roof installation was completed in 20 days and saved DISD over 20% of the cost of the roof,
despite an increase in the scope of work. It was the first DISD project that had ndigtiteims

after the finhwalkthrough. DISD was extremely satisfied with the roof and the Alpha program
demonstrated its effectiveness in the installation of roofs.

Keywords: sprayed polyurethane foam, Alpha roofing, SPF, Weekly Risk Report.

Introduction

The SprayedPolyurethane Foam (SPF) is a lightweight renewable roofing system. If installed
correctly, SPF roofing systems have great value due to their insulating properties, and ability to
be installed over existing built up roofing systems. This minimizes envinotathehazardous
material disposal of the traditional built up roofing (BUR) system (which the SPF roof system
can encapsulate).

SPF roofing systems make up less than 3% of roofs in the industry (Kashiwagi, et. al, 2016a).
The main drawback is the highigchnical installation requirements of the tammponent SPF
roofing system that is installed in place. The correct installation of the SPF system is the most
challenging and risky component of the roof system. This makes the performance of the system
depardent upon the expertise of the contractor. The number of contractors who can install the
system properly in the United States has been declining (PBSRG, 2016b).
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Owners have attempted to requi ryearpadomarficeaof t ur er
SPF roof systems. By observation and industry documentation, the industry has spent over 35
years trying to ensure performance through warranties; this approach has not been successful.

The roofing industry does not have a good record of honoring wasaqiver 80% of all

building construction problems involve roofing and waterproofing (Gajjar, et. al, 2014). Many

SPF manufacturers utilize the warranties as a marketing gimmick. After the initial year of

bonding responsibility has elapsed, manufactursestioe following techniques to invalidate the

warranty (Lindus, 2015; Morin, 2017; Roofing Southwest, 2016; Shultz, 2016):

1. Use warranty clauses to nullify the warranty if the owner does not perform annual
inspections and maintenance of their roof, didkeatp debris off the roof, modified their
roof equipment without proper notification to the manufacturer, walked on their roofs
without authorization, or did not report problems in a timely manner.

2. Warranty only covers roof leaking. It does not cover sydefects such as blistering of the
SPF.

3. ldentifies the leak was caused by an issue the warranty does not cover.

4. Contractor and Manufacturer will not respond to the owner.

5. Manufacturer will blame the cause of the leak on the improper installation bgrtractor.

One way that has been successful in ensuring high performance of SPF roofs when a lower
performing contractor is used, iIis by a manuf a
SPF roof program which ensured the quality control syspeeplanning from contractors, and a

third party roof inspection that compared the installed urethane coated SPF roof system to the
required thicknesses and performance metrics of the specifications.

The Alpha SPF roofing system has been documented gh adérforming system (Kashiwagi,

et. al, 2016a). It is made of two components: the sprayed polyurethane foam (SPF), and the
highly protective urethane coating system (protects against UV degradation, foot traffic, and hail
damage). The Alpha roof has alseen proven to protect a building against severe hail, having
passed the Factory Mutual Severe Hail test (1.75 diameter hailstones) on existing roofs multiple
times (Kashiwagi, et al, 2016b; Zulanas, 2017). Contractors installing the Alpha roof systems
mug be a certified member of the Alpha program. The Alpha program requires contractors to
maintain a high level of performance on all roofs they install.

The Dallas Independent School District (DISD) recognized the value of the system and used the
Alpha raofing system to protect many of their buildings. Being in a location that receives hail
regularly, DISD found the roof to be a great value proposition for its buildings. They have been
putting the Alpha SPF roof on their buildings for the past 30 years.

Since 1987, Neogard has implemented the Alpha roofing program to identify the best contractors
in the industry and to measure the performanc
motivation to change the industry, the performance on Alpha roofingisyste been heavily
documented. Tablel@) i ncludes the Performance Metrics
Al pha Contractor Requirements, and an Overvie
(PBSRG, 2016b):
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Table 1a Alpha Roofing System Performanbtetrics (PBSRG, 2016b).

No Neogard's Alpha Program Unit Overall
1 Overall customer satisfaction of Alpha Contractors (1-10) 9.5

2 Oldest job surveyed Years 36

3 | Age sum of all projects that never leaked Years 29,714
4 | Age sum of all projects that dmt leak Years 37,057
5 Percent of customers that would purchase again % 99%
6 Percent of jobs that do not leak % 100%
7 Percent of jobs completed on time % 98%
8 Percent of satisfied customers % 100%
9 Percent of inspected roofs with less thandfaded water % 90%
10 | Percent of inspected roofs with less than 1% deterioration % 95%
11 | Percent of inspected roofs with less than 1/4" slope % 62%
12 | Average job area (of jobs surveyed and inspected) SF 30,698
13 | Total job area (of jobs surveyed aindpected) SF 230M
14 | Total number of jobs inspected # 2,286
15 | Total number of different customers surveyed or inspected # 2,834
16 | Average number of returned surveys per contractor # 23
17 | Total number of returned surveys and inspections # 5,223

Table 1b Alpha Roofing System Performance Metrics (PBSRG, 2016b).

No Neogard's Alpha Contractor Requirements

1 Minimum years of experience 5

2 Random survey of roofs Every other year
3 24 hour response to leaks Yes

4 | Warranty covering labor Yes

5 Maintenance inspection programs Annual

Table 1c Alpha Roofing System Performance Metrics (PBSRG, 2016b).

No Neogard's Alpha Coating 15 Year Warranty Coverage

1 Bird Pecking Yes

2 FM-SH Hail Test 4470 (1.75 inches) Yes

3 | 90 MPH Wind Yes

4 Full maintenance Yes

5 Independent third party testing Yes

6 Proprietary details Yes

These performance metrics document significant results in the SPF roofing industry. The Alpha

roof system has shown consistent high performance (9.5 out of 10 customer satisfaction rating

and 99% of customers saying they would purchase an Alpha roof sygéém on over 229

million square feet (SF) of surveyed roof. Ne
out matches any other roofing systemds perform

The Alpha SPF roof system has the following attributes (Kashi&ad6; Kashiwagi, 2015):
1. Iltis lightweight.

2. ltis renewable.

3

It is hail resistant to hail sizes up te8M inch hail as tested by the Factory Mutual Severe
Hail (FM-SH) test 4470 within the }gear warranty period.
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4. Itis green as it provides the highewsulating value and minimizes the need to remove

the existing BUR roof system. All new traditional 20 year modified bitumen roofs require

the removal of the existing roof system.
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Figure 1: Yearly roof analysis showing blistered percentages of (@fanas, 2017)

In the mid1980s, DISD needed to replace some of their roofs, but did not have enough funding
to meet the requirement of traditional modified bitumen roofs. Due to the lower cost of the Alpha

Table 2 Roofs installed at DISD per yee

Year # of Roofs Installed
1987 1
1992 1
2002 3
2003 1
2004 15
2005 28
2006 11
2007 4
2008 1
2010 5
2011 12
2012 9
2013 6
2015 1
TOTAL 98

roof system, Alpha roofs were specified (up to 33% lower cBst3l{iwagi and Pandey, 1999;

Zulanas, 2017). When the costs for Alpha SPF roofs were still outside of their budget in the early

200060 s,

(instead of the Alpha 15 year hail warranty), the Alpha manufacturers did not perform the careful

DI

SD

specified that
ten year roof warranties) of tharae quality. Due to the lower requirement for ten year roofs

t hey

required

review of contractor preplanning, quality control system includingpfaening activities,
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tracking of time and cost deviations, and third party inspection. Figure 1 shows the lack of
quality of installation based on the percentage of roof area blistered.

The DISD construction management group then made crucial mistakes. They allowed the
general catractors to shop the Alpha contractors for lower prices. They also allowed a low

bidding contractor to take a majority of the work. The manufacturers did not enforce the Alpha

program technical requirements (preplanning, track risk, time, and cost desjatnd have third

party independent inspections). Some of the roofs did not perform well (Figure 1 and Table 2).

The DISD engineering group was discouraged with the poor performance and minimized the use
of the Alpha SPF roof system, regardless of tineelocost.

DISD did not understand that in order to install high performing roof systems, they needed to
hire high quality contractors who would install high quality Alpha SPF roof systems and ensure

that they had a quality control plan in place. They disl not realize that the length of the

warranty is immaterial to ensuring a high performing roof. DISD installed over 4 million square

feet of the Alpha SPF and additional lower costing SPF roofing systems. When installed

correctly, the Alpha SPF systemerformed for 25 years, with a recoat capability to last another
15 to 20 years, as documented by the Casa View Roof and the Fosters Elementary Roof Hall
Testing (Kashiwagi, et al, 2016a; Kashiwagi, et al, 2016b). However, when DISD adjusted the
requiremats and allowed the general contractors to hire the lowest costing roofing contractors

they received roofs that were installed incorrectly and the roofs did not perform as expected.
DISD expected the 1@ear warranted roofs installed by low bidding contresto last beyond
their 18year warranty period. When installed correctly, the Alpha SPF roofing systems exceeded

t hei

r performance

be seen on Table 3.

expectations.

The

Al pha

Table 3 Alpha RoofingSystem Performance Metrics at DISD (PBSRG, 201

Criteria Unit Value
Total years working with the Alpha Program Years 14
Oldest job surveyed Years 27
Average age of jobs surveyed Years 8
Age sum of all projects inspected Years 699
Average totatepairs on each roof SF 481
% of roof repaired % 1.01%
Total blisters SF 13,575
Average total existing blisters on each roof SF 154
% of roof blistered % 0.32%
Average blister size Inches 20
Average job area (of jobs surveyed and inspected) SF 42,208
Total job area (of job surveyed and inspected) SF 4.2 M
Total number of jobs inspected # 100

Problem

Despite the high performance of the Alpha systems, because DISD allowed low performing
contractors that did not adhere to the Alpha program to install roofs on their buildings, there
were SPF roof systems that failed and had to be removed. Table 4 if adf systems, which
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were irreparable, and were removed and replaced by modified bitumen (MB) roof systems. The
owner blamed the manufacturer for the failed roofs because the manufacturer had issued a
warranty. The problem is complicated because e&hr8of system has two major

manufacturers: the manufacturer of the protective polyurethane coating and the manufacturer of
the SPF system. The SPF manufacturer blamed the contractor for faulty installation, and would
not fix the roof. In their defense,dltontractor is most likely the cause of SPF problems. This is
supported by the performance information of failed DISD SPF roof systems.

Table 4 DISD Failed SPF Roof Systems from Alpha Contracting.

Job Name Foam Year V_\/ar_ranty % pf Roof TotaI_ Totgl SF of
Man. Installed | Expiration Date Blistered Roof Size blisters
Russell ES BASF 2004 10/29/2014 3.85% 27,295 1,050
Samuel HS BASF 2005 8/26/2015 2.71% 147,500 4,000
Spruce HS BASF 2005 8/26/2015 2.53% 85,000 2,150
Lincoln HS- Flat BASF 2006 NA 1.92% 12,000 230
Hawthorne ES BASF 2005 7/30/2015 1.46% 45,200 660
Russell ESOld | 050 | 2004 10/29/14 1.43% 10,500 150
Admin Bldg.
Terry ES BASF 2004 12/8/2014 1.13% 28,400 320
Peabody ES UCsC 2005 7/31/2015 1.07% 32,600 350
Mills ES UCSsC 2005 8/3/2015 0.69% 14,300 98
Rangel Women's
Leadership School / S| BASF 2004 NA 0.53% 12,000 63
Hay

The performance information on the failed roofs identified the following:

All the failed roofs were installed by one contractor that did the work for verptmss.

The contractor used a SPF that was notgmaroved on three of the roofs.

The contractor and manufacturer did not perform quality control on the roofs.

DISD continued to allow the contractor to install their roofs due to their low prices. The
marufacturer and Alpha Program allowed the contractor to remain in their programs as well.

PwpNPR

PBSRG recommended to DISD and the manufacturer of the Alpha SPF protective coating that
attempting to minimize the risk of nonperformance through warranties wadewitwef in

repairing the poorly installed SPF roof systems. PBSRG designed a new approach that ensured
the correct installation of the Alpha SPF roof system.

However, because of the failed roofs, the DISD engineering group did not feel the performance

of the Alpha SPF roofing system was an economical option when compared-year 20B

roofing system. Roof installation websites claimed that SPF roofs require more maintenance than
MB and require recoating every 10 years (Improvenet, 2014). Addition#ilgr, sites claim that

based off cost and maintenance, built up roofs and MB are the best value, lasting up to 30 years
(Maintenance Solutions, 2015). However, a stu
years found that the average cost of roofaepment, including the repairs for MB roofs was

$269 per square meter, equivalent to $24.75 per square foot with an average leak rate of 5.2 leaks
per building per year (Coffelt, 2010). The roofing expert for DISD reported that the average

price to apply draditional MB roof, with tear off, on a commercial building is approximately

$16 to $19 per square foot. Today, most SPF roofs at DISD are being replaced by costlier MB
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roofing systems even though the cost of the recoating and maintaining the Alph@S&PF r
system is half of the MB systenCdsa View Roof and the Fosters Elementary Roof Hail
Testing; Kashiwagi, et al, 2016a; Kashiwagi, et al, 2016b)

Proposal

PBSRG proposed that the only way to minimize the risk of nonperforming SPF roofs was to:

1. Assgst the Alpha contractor to identify the roof requirement before they installed the SPF roof

system.

2. Force the Alpha contractor to identify if the SPF roof system could actually be used
successfully on the roof being considered.

3. Have the Alpha contractorgvide a weekly risk report (WRR), to all stakeholders that

would track the projectbs schedule and cost

transparency and minimize disagreements between parties when issues occurred on the
project.

4. Identify the contrator as the key to high performance.

5. ldentify that the contractor selected has the capability to perform, by showing past

performance and by making them responsible to minimize the risk of nonperformance of the

Alpha SPF roof system through gsanning ad documenting project performance.

Methodology
The following steps were accomplished in 2015 and 2016:

1. A quality assurance and quality control system was developed for the Alpha SPF roof
system.

2. Responsibility of the SPF defects was moved from the coating manufacturer to the SPF
manufacturer or the contractor. If the contractor does not fix SPF defects, they would be
removed from the Alpha Program (a requirement for contractors to bid on DISBb&PF
projects).

3. Ran a case study of the installation of an Alpha SPF roof system utilizing the quality control
system and collected documentation on the performance of the project.

4. Conducted an analysis of the performance of the roof installation.

Devebpment of the Quality Assurance and Quality Control System

The initial Alpha Program was based on past performance of roofs installed and customer
satisfaction of the clients of the roofs. The Alpha Program manufacturer (of the protective
polyurethane cdang) did not want to take the liability of the installation of the SPF roof system.
However, to convince DISD of the value of the Alpha SPF roofing system, they provided them
with a manufacturerds warranty t hysaagreedtothier s
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warranty if the contractor that installs the roof is part of the Alpha program. To be a part of the
program the contractor has to maintain the following performance requirements:

98% of all roofs not leaking.

98% customer satisfaction.

Annual surveys of all SPF roofs installed.

An inspection every other year of 25 or more roofs being installed.

Response to a leak or customer dissatisfaction within a week.

Fix defects within two weeks unless given mo

A

If the contractor does not keep the above requirements, they are removed from the Alpha
Program. DISD is the only owner of SPF roof systems that has the Alpha Program motivating
contractors to fix any defects on their roof systems.

The contractor respwible for the low performing DISD roofs (that led to replacement) received
satisfied responses every year from the DISD roofing manager. DISD was therefore partially
responsible for the failed roof systems because the DISD roofing manager provideztsatisfi
responses, indicating the job was being performed correctly. The contractor finally went out of
business, possibly when faced with having to take responsibility for their failures. The Alpha
manufacturer was also connected to the defects becauseldwedeofs were not quality

controlled by the manufacturer and the contractors were not required to identify the requirements
of the unique roofs by third party inspections.

PBSRG modified the Alpha Program with the following changes:

1. The contractowould have to hold a clarification meeting at the roof site with all
stakeholders (client, roofing engineer/consultant, contractor, manufacturers of Alpha coating
and SPF) before the contract award. The contractor would be required to keep the meeting
minutes.

2. The contractor would have to run a moisture survey of the roof. A wet existing roof system is
the largest risk to a properly installed SPF roof system.

3. The contractor would be required to run a WRR that identifies the performance metrics of
temperatug, moisture, time and cost deviation from the planned schedule.

4. Third party inspection and identification of performance metrics of the installed SPF
(compressive strength and thicknesses) and protective Alpha coating (adequate thickness).

5. The Alpha coatig manufacturer issues a-y8&ar hail warranty on the coating.

6. The contractor is responsible to maintain the condition of the SPF through annual inspections
of their roof systems. If the contractor can get their SPF manufacturer to write a warranty to
coverall SPF defects, the client gets an additional guarantee and the contractor gets the
manufacturerdéds support. The Al pha coating ma
SPF defects.

The researchers proposed to the DISD that this was the mostetwngive SPF roof warranty

and quality control system in the industry. R
claims, DISD insisted on using warranties.
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Dallas Fort Worth Urethane (DFWU) is the highest performing SPF contractor servicing DISD
(longevity of performance, customer satisfaction, no leaks, and no needed repairs). DFWU does
not have any claims for blistering roofs against SPF manufacturers. DFWU identified that they
do not have any outstanding blistering claims on their SPF roohsysted have repaired any

SPF defects on the roofs installed at DISD.

Due to their high performance, DFWU, requested and received from their SPF manufacturer, to
write a warranty covering all SPF defects (regardless of source of risk). This is the Bnly SP
manufacturer warranty in the industry with this stipulation. The only contractor in the Alpha
Program currently covered by this warranty is DFWU. The performance of DFWU resulted in a
warranty that minimizes the risk for DISD. By observation, because ti#s been no risk of
unrepaired SPF roof system defects on roofs by DFWU, the warranty is issued. The warranty is
not the risk mitigation mechanism. The risk mitigation mechanism is the high performance of
DFWU. This is the intent of the high performamdeha Program. DFWU performance and
performance with DISD are shown in Tables 5 and 6.

Case Study at William Lipscomb Elementary

In the fall of 2015, DISD, the Y4largest school district in the United States, bid out a roofing
recoat project for Wilam Lipscomb Elementary. Using a Job Order Contractor (JOC), DISD
allowed the contractor to bid out the roofing work to 4ti@dlitional roofing applicators, such as
Alpha SPF roofing applicators. After reviewing multiple bid proposals, the group didlect se
the low bid offer, but selected DFWU, a roofing applicator part of the Alpha program.

Throughout their participation in the Alpha Program, DFWU, had been noted to be one of the
best SPF roofing applicator s iperfotmhneerecordat r e c o
DISD is listed in Table 4. DFWU additionally agreed to film the course of the entire project to

give additional documentation of the installation.

Table 5 DFWU 4 year Performance Line (PBSRG, 2016a).

Criteria Unit 2015 2013 2011
Overall customer satisfactiagnContractors (1-10) 10.0 9.8 9.8
Oldest job surveyed Years 36 27 25
Average age of jobs surveyed Years 13 9 10
Age sum of all projects that never leaked Years 715 477 397
Age sum of all projects that do not leak Years 794 427 523
Percent of customers that would purchase again % 100% 100% 100%
Percent of jobs that do not leak % 100% 100% 100%
Percent of jobs completed on time % 100% 100% 100%
Percent of customers who are satisfied % 100% 100% 100%
Percent ofnspected roofs with less than 5% ponded w¢ % 100% 96% 100%
Percent of inspected roofs with less than 1% deteriorg % 100% 85% 100%
Percent of inspected roofs with less than 1/4" slopg % 7% 79% 33%
Total job area (of job surveyed and inspected) SF | 2,694,878| 2,912,287| 2,374,091
Total number of jobs surveyed # 50 51 50
Total number of jobs inspected # 27 26 26
Total number of different customers surveyed & inspeq  # 44 45 37
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Table 6 DFWU Past Roofs Installed at DISD.

ltem Unit Earhart Elementary School Pinkston High School
Foam Manufacturer - BASF BASF
Street Address - 3531 N. Westmoreland Rd., Dallas, T 2200 Dennison St, Dallas, T
Job Area SF 30,500 161,500
Original Install Date - 12/31/2004 7/13/2005
Warranty Expiration - 12/31/2019 7/29/2020
Warranty Length Years 15 15

Roof Performance on 8/25/2015

Slope Degree 0 0
Ponding In SF 0 0
Granules or aggregate - G G
Penetrations SF 35 250
Blisters SF 2 100
Delamination SF 0 0
Mech. Damage SF 0 0
Bird Pecks SF 0 0
Repair SF 160 300
Deterioration SF 0 0
Avg. Blister Size Inches 0 2
Blisters over one foot # 0 0
Open blisters # 0 0
Blistered % 0.01% 0.06%
Repaired % 0.52% 0.19%
Customer Satisfaction| 1-10 10 10

The William Lipscomb Elementary hadl&@,578square foot built up roof over coal tar pitch

with constant leaking problems over its 15+ years of service, see Figure 2 and 3 for pictures and
drawings of the roof. The roof included two HVAC units, two 4" vents, miscellaneous plumbing
stacks, gaBne and one roof hatch. The roof hatch was scheduled to be screwed shut and foamed
over. One of the reasons for utilizing the SPF roof system was savings of over $100,000 versus
the removal of the existing system and installing the more traditional MBTbe Alpha SPF

roof may also extend the service life up to 45 years after two recoats of SPF, as was seen from
the performance information on Al pha roofs
school (Kashiwagi 2016a; Kashiwagi, 2016b).

..-|‘|
|

‘ o : T ' | I L““
- { =
‘ | W= E lll i N

R\
Figure 2 William Lipscomb Elementary School, DISD, Dallas TX.
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Figure 3 Overhead Roof Plan of Lipscomb Elementary Scljodl/ 1 6 0 s cal e)
Tracking Project Deviations

From the beginning of the project, DFWU utilized a WRR as part of the Alpha Program
requirements. The WRR is composed of the following components:

1. A Project Setup tabwhich describes the basic information on the project and the
information that is known about the scope of work, contact information, the warranties and
the level ofexpéri se of the DFWUGs SPF applicators.
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2. Progress Report tab (see Appendixi Ayhich is a weekly log that clearly shows what
DFWU accomplished during the week, which the key stakeholders can view and understand
what is being done on the project.

3. Milestone Scheule tab (see Appendix B)which is the schedule for the project that is
projected by DFWU. DFWU was required to create a milestone schedule at the beginning of
the project. Throughout the project, DFWU would track the project to make sure every task
wason schedule. Any part of the project that was not running according to schedule would
have to have a risk number associated with it, which let the stakeholders know what caused
the schedule to be delayed on the Risks tab.

4. Risks tab (see Appendix C)histab shows all of the risks that occur on the project that are
causing deviations to the DFWUG6s anticipated
ri sk, the contractordos plan to mitigate the
time ard cost deviations, the entity causing the risk and the severity of the risk.

5. Risk Management Plan taldocuments at the beginning of the project, the different potential
risks that could occur on the project and shows how the contractor would be akilgatem
this risk from occurring on DFWUOGs project.
stakeholders to understand the repercussions of each of the risks should they occur, which
motivates the stakeholders to ensure that they do not make that mistake.

6. Performance Metrics tab (see Appendix-pyovides quality assurance for the client by
illustrating that DFWU is ensuring high quality work and is not taking shortcuts. In the case
of the DFWU roof installation, the Performance Metrics tab shows théereatd roof
conditions that could potentially affect the quality of the roof installation.

7. Report tab (see Appendix E}his tab summarizes all of the previous tabs in order for the
stakeholders to see the progress on the job without reading the details.

The WRR is sent out to the key stakeholders each week to assure the client that the project is
running smoothly and to inform the clients and key stakeholders about any risks occurring or that
might occur on the project. Initially, the Job Order Coningc€JOC) project manager and the

Trevino Group (under DISD), attempted to manage the distribution of the WRR to key

stakeholders. They argued incorrectly that the WRR was a contractual document, and would only

be a communication medium to contacttherclie. The Trevino Group repr
Trevino Group is responsible to the Owner for this project, therefore, any schedules or
documents required wild!@ need to go through me

The WRR is not a contractual document, but infornmatio the project that allows all parties to
understand the projectds progress. I n attempt
would have been unable to communicate their needs effectively to the client. Shortly after some
clarification, the Treino Group permitted the distribution of the WRR to the client on a weekly

basis. The WRR provided transparency to all stakeholders when the schedule deviations

occurred, eliminating disagreements between parties throughout the project and after the projec

Time Deviations
DFWU continually tracked the time deviations throughout the project to minimize the impact of

the client delays, and still finish the project with their modified schedule of 6/8/2016. DFWU
finished the project in less than 20 daygiafinal approvals by DISD. DFWU finished the
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project on time as shown in Table 7, despite many delays caused by the owner. Table 7 also
shows which risks affected the project activities.

Table 7 Milestone Schedule Completion

Initial Actual Initial Actual Risk
Activity Schedule Schedule Duration of Duration of "
Finish Finish Task (Days) Task (Days)
Clarification Meeting at Lipscomlj  3/16/2016 3/16/2016 1 1
PO Issue by DISD 3/15/2016 3/31/2016 1 16 4
Moisture Study 3/26/2016 4/8/2016 1 1 4
Noticeto proceed from Architect 3/26/2016 4/25/2016 11 41
(Review of submittals)
Mobilize/Setup Safety 3/22/2016 4/29/2016 7 16 4,5
Gravel Removal 4/7/2016 5/6/2016 3 3 4,5
HVAC Units Raised/Scuppers
Installed and all sealeid on High Added to 5/7/2016 1
Scope
Roof.
3 small_lower roofs_ added to Added to 5/21/2016 >
project by architect. Scope
Foam- Including Small Lower
Roofs & Roof Hatch 4/6/2016 5/21/2016 7 10 15
Coating- Base/Intermediates
Including Small Lower Roofs & | 4/16/2016 5/23/2016 11 10 15,8
Roof Hatch
Coating- Top Coat Including
Small Lower Roofs & Roof Hatch 412712016 5/24/2016 12 3 58
Granules Including Small Lower
Roofs & Roof Hatch 5/3/2016 5/24/2016 7 3 5,8
Roof Hatch- Decision to Leave 2,
As Is- Decision toEliminate i 5/24/2016 1 4 3,5
Demobilize/Punch Out 5/4/2016 5/24/2016 2 5
Project Completion 5/4/2016 5/25/2016 5
DISD Inspchon/Wa}Ik Thru 5/31/2016 6/7/2016
Zero Punch List
Third Party Inspection 5/31/2016 6/8/2016

Some of the majosetbacks on the roofing installation included the following:

1.

2.

DFWU in January.

DFWUG6s subcontracted gravel crew was unabl
notsigning the Notice to Proceed at the right time.

Del ayed inspection and approval of DFWU©OGS
Landmark Commission.

DI SD6s decision on foaming over the smal/l

point for DISD to get on the

roof.

DISD delayed signing the purchase order until March 31, though the bid had been won by

After a clarification meeting on 3/16/16, without a purchase order issued from DISD (normally

contractors do not do anything until they receive a purchase order), DFWU documented all of the

existing roof information at the scblp identified the risks for the project and set up an initial

schedule for how long the project would take. DFWU documented this information on a WRR so

33| Journal for the Advancement of Performance Information and Value

2017 KSM INC ©

e

r

r

o

(o


http://cibw117.org/

Vol. 9, Issue 2

DISD and the Trevino Group (the Job Order Contractor who was given the task order) could be
informed ad up to date on the status of the project.

After receiving a Purchase Order from DISD on 3/31/16, DFWU planned to remove the gravel

from the roof on 4/7/16 with hired subcontractors. The subcontractors had their machines ready

for gravel removal at theckool on 4/7/16. However, the architect was unaware that the

submittal would cause the project to be delayed, and did not sign off on the submittal. As a

result, DFWU lost 30 days on the project because the subcontractors were unavailable to

complete the avel removal later in the week due to other work commitments.

After the JOC contractor completed the necessary requirements (the week of 4/11/16), DFWU
applied for a permit from the City of Dallas. The permit was put on hold due to not having a

signed appoval letter from the Historical Landmark Commission. DFWU hadnatified the

JOC contractor that this would be required, but they still did not receive it in time causing the

delay. The risk that DFWU managed was that because William Lipscomb Elentecia

was a historical buil ding, the Landmar k Commi
coating was installed over the front of the building. On the other hand, if the termination point of

the coating did not go over the edge of the front enoiigiould have affected the Neogard
manufacturerdds warranty. DFWU wor ked with the
suitable for both parties, which eliminated any delay on the project.

The final delay on the project was the roof hatch. Tlé match was originally scheduled to be

|l eft open on the architectos pl an, sthndards,si nce
DISD decided that the roof would be better accessed from exterior ladders that would be

installed. The Historical LandmiaCommission did not like the idea of installing exterior

ladders, because it would deface the appearance of the existing historical building. DISD was
notified that they would not be allowed to install a permanent exterior ladder in the future. After
multiple discussions, DISD decided to have DFWU foam over and seal the roof hatch shut, the
only roof hatch which provided facilities personnel access to the roof. Subsequent visits to the

roof would have to be from an exterior, rattached ladder (6fdot ladder is transported onsite

by the roof inspector).

When DFWU was able to get the subcontractors on the roof to remove the gravel on 5/6/16,
DFWU made quick work of the project. After seeing how quickly DFWU was progressing on the
project, the architechcreased their scope of work by adding three additional roofs to the

project. Despite all of the events that caused and could have caused delays on the project and the
increased scope, DFWU was still able to complete the entire 17,578 SF roof by the same
completion date (6/8/2016). The entire installation was finished in 20 days from the time that the
gravel was removed. The WRR helped DFWU to be able to demonstrate the schedule deviations
to the key stakeholders to minimize disagreements and quicklydiations to enable the en

time completion. The notable accomplishment achieved was that in addition to completing the
project quickly, the roof had no punch list items. DISD said it was the first time in history of

their roof inspections that this had happd (35 years of DISD roof installations).
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Performance Metrics

As part of the Alpha Program, DFWU was required to track the performance metrics of the roof
and the weather each day that the applicators were working on the roof. The perfonetiose
were useful in that they ensured that DFWU did not perform a roof application while the roof
was wet. If the roof were wet during installation, the performance of the roof would have been
compromised. An SPF application upon a deck with significasftmoisture would create

defects in the future. Additionally, if there were too much wind during the day, the spray of the
SPF would be affected and could have resulted in poortenmng performance of the roof. An
overview of DFWUD?® sthrqughout tlee Mitlianm LapecomibbeEkementaryg School
roof installation are shown below (see Table 8).

Table 8a DFWU Urethane performance metrics during the roof installa:

Category Unit Start of Day | End of Day
Wind Speed Miles per hour 10.0 6.7
Humidity Relative humidity (%) 71.3 61.7
Amount of water on Deck Moisture Content 0.5 0.4
Temp. on the Deck Fahrenheit 94.1 107.8

Table 8b Moisture scans.
Date completed 4/8/2016
SF of roof with moisture 0

Table 8c Foam Testing.

Time Period Unit Compressive Strengt| Density | Dimensional Stability|
Beginning 55.8 3 3.1
Existing | Poundforce per square inc NA NA NA
Project End 60 3 3.1
For additional proof of the roof installat

roof installation of William Lipscomb High School, clearly demonstrating their expertise. If
DFWU had installed the roof improperly, there would have been video evidence that the
workmanship was at fault and the contractor would be required to pay for ardefeofs. This
eased the clientds anxiety about the roof
would not be at fault for any future roof defects. Additionally, DFWU used the video as
promotional material for clients to see their expertisetartemonstrate how the SPF

application works, not only providing workmanship quality assurance but marketing material for
the high performance Alpha contractor as well. Comparative before and after photos of the roof
are shown in Appendix F.

CostDeviations
DFWU did not have any change orders that affected the cost of the project. Due to pricing
confidentiality, the researchers cannot release the exact pricing figures concerning the roof.

However, the roof saved over 20% in costs on the rooflliaistea compared to the traditional
built up roof.
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The estimated cost of continuing the Alpha roof service of the William Lipscomb Elementary
roof in 20 years will be approximately $6.00 per square foot for an Alpha coating recoat
($105,468). The cost eéaring off the existing system and installing a new traditional MB roof

on the same roof is $19.91 per square foot ($350K, if the current cost will still be valid in twenty
years). This can be compared to removing the MB roof system in twenty yearstatichgna

new MB roof system. The savings in 20 years of recoating the Alpha SPF roof system would be
$244,532 (69% savings with the Alpha SPF system recoating in 20 years).

Additional comments from John Ewell, from DFWU, demonstrating additional aestgs are
as follows:

AThe Lipscomb school was built with a flat concrete
board was installed under the BUR. These tapered insulation systems are very expensive. For a R20

value the cost runs in the $4 per s/f range. The remdthbdBUR would cost approximately $2.50

to 3.00 per s/f. The urethane system installed was a straight 3 inches (R20) on a flat roof. Additional

foam would be needed for proper drainage at approximatel§ er s/f for sloping the foam. The

cap stone waalso a problem ranortaring the joints. | estimate the cost savings for installing the

Neogard coating system to the top of the cap stone instead of cleaning out the joint between the

stone and installing new mortar at approximately $35,000. The totabawstgs is over $100,000.

Currently the roof has a R40 insulation value and
reflectivity rating. The DFW Urethane/Neogard/Alpha SPF option was a much faster system to

install because the roof was not removele Bchool being located in a neighborhood, we saved

several trips hauling debris, which would have disturbed neighbors and also helped save space in

our landfills. This was a wise sustainable option for DISD. DFW Urethane was able to install the

urethaneoof during school. At Lipscomb El ementary they
parking lot. The principle agreed to give us 8 spaces for our shipping container, and spray rig. It

would have been a major inconvenience to do BUR. In order to in®&lRy it would require three

times the parking spaces and half the playground. Additionally, the number of people required to

install a BUR is 5 times the man power, which requi

In the short term and in the long term, Alpha S&6fs are a better economic value for DISD
compared to the traditional MB roof. Based off this data, the roofs will last longer (Kashiwagi,
et. al., 2016), save on energy and are inexpensive to recoat compared to the traditional MB roof.

Third Party Roof mspection

Upon completion of the roof installation, as part of the Alpha Program requirements, a third
party must inspect the quality of the roof installation. The thady inspection group was Penta
Roofing Consultants. Penta took three core sampl@$ alit samples from the completed roof

at the end of the project of which they lab tested for defects and to determine the quality of the
installation. Their results are as follows in Figure 4, 5, and Table 10 and 11.
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Table9: William Lipscomb Core Saple Data.

Location A B C | Average
# of Foam Layers 5 5 4 4.67
Foam Thickness (in) 34| 35| 45 3.8
Coating Thickness (mils) | 59.0| 62.0| 58.0| 59.7
R Value 23.1|23.8| 30.3| 25.7
Density (pcf) 38| 39| 40 3.9
Compressive Strength (psi)| 53.0| 67.0| 61.0| 60.3
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Figure 4 Map of William Lipscanb Roof with Core and Slit Samplé®ot to scale)

Location of core and slit samples on William Lipscomb Roof are indicateedPatd=B, and GC

(see Figure 4). The locations where the slit samples were taken are indicateds, $3, S

4, S5, andS-6. The numbers 1 through 16 that are circled are the specific areas where the third
party inspector took a picture for their report, and the arrow from the numbered circle indicates

the direction the picture was taken.
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R-values were calculated on the above Table 9 by taking the foam thickness and adding 1 inch of
concrete roof deck and applying the figures into theaRe calculator found at ekotrope.com
(Ekotrope, 2016). The-Ralue above far exceeds the minimum Algtetes that it will provide,

which is an Rvalue of 10.5.

Table D: William Lipscomb Slit Sample Data.
Slit Sample ID 12 |3|4]| 5] 6| Average

Number of Coats 3 13|33 |3]3 3
Coating Thickness (mils)| 59 | 58 | 62| 70 | 56 | 58 60.5
Foam Thickness (in) [ 3.3(38| 4 | 4| 4| 4 3.85

The Alpha Program requires that the minimum Alpha roof coating thickness of the SPF

application is 45 mils and SPF with aB&I compressive strength. The coating thickness and
compressive strength listed on Table 9 and 10 show that the roof surpassadrthen Alpha

SPF application requirements. Thom Tisthammer, from Wattle and Daub, states that the William
Lipscomb EIl ementary School 6s foam di mension s

Based off the thirgbarty roof inspection on 6/8/16e following information was compiled:

Inspection Type Initial Building Name Lipscomb Elementary School
Coating System Neogard 70613 Address 5801 Worth St., Dallas, TX 7521
Minimum Coating Thickness 50.0 mils. Company Dallas ISD

Foam Manufacturer Covestro, LLC | Roof Size 17,578 SF.

Foam System Bayseal 3.0 | Building Use School

Substrate Type Silicone/Foam| Penta Inspector Jim Sangster
Construction Type Remedial Inspection Date 6/8/2016

Granule Color White Inspected With John Ewell DFW Urethane
Uniformity Acceptable | Reviewed By John T. Hatfield

Days Since Rain 3 Days Prior

Owner Satisfaction Satisfied

Owner Comments None

Figure 4 William Lipscomb Roof Inspection Report.

The roof received two separate 10 out ofcli8tomer satisfaction ratings on the project for

customer satisfaction and quality from the third party inspector at Penta and from the owner. An
additional comment from Corrine Befiraig, Trevino Group represtative, who was the JOC
contractor representing DISD on the job, stat

Contractor Warranty Coverage
DFWU agreed to provide a ygar workmanship warranty on the roof, agreeing to repair any

leaks or damages on the rooediw workmanship. This workmanship warranty is 3 times the
required workmanship warranty on Alpha roofs (5 years). In addition, Covestro, the foam

manufacturer, providledadbe ar warranty on the foam. The in
normal standard forFF roofing specified the installation of foam manufactured by BASF or an

equi val ent quality foam. However, BASF did no
his or her foam to anyone at any time. Covest
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the entire warrantied service life of the roof is above the standard for the industry. Finally,
Neogard agreed to provide a coating warranty for 15 years, which is the Alpha standard coating
warranty. Neogardds coat i nIHhalfl75irches)yO0rmophv er s
wind, full maintenance, and independent thpatty testing and proprietary details for all 15

years. Traditional warranties provide-28ar warranties, but never actually fix the roofs if there
should be a defect because thelf lame the coating applicator. Neogard takes total
accountability and offers a ifear coating warranty (Kashiwagi, et al., 2015).

Conclusion

The DISD facility management/construction delivery group is not specifying the Alpha SPF roof
system. A careful analysis of the cost and performance of the DISD delivery of roofing systems
has identified the Alpha SPF roof system &sgh-performanceysem, which is a better value

than the new modified bitumen traditional roof system being specified by the DISD engineers.

This study is a case study of an Alpha SPF roof system installed by a high performing contractor.
Utilizing the expert Alpha SPF coatrtor, the roofing system installed saved DISD substantial
savings. The approach used on this project is the JOC contract approach. The approach used an
Alpha program approach that required contractor preplanning, contractor tracking time and cost
deviatimns of the project, and manufacturers supporting the Alpha contractor with a 15 year
warranty on the sprayed polyurethane foam (riskiest part of the Alpha SPF system) and a 15 year
warranty on the Alpha urethane protective coating. The author, who hasdtthekAlpha

program for the duration of the Alpha SPF program, proposes that this roof is the highest
performing Alpha SPF roof system installed, with the most meaningful warranties issued by any
SPF manufacturer (manufacturer responsible for any SPEtde@ardless of the source of the
defect).

The Alpha Program assisted the SPF contractor to identify the roof requirements before they
installed the SPF roof system, which helped the contractor to preplan the project from beginning
to end. From this prplanning afforded by the Alpha Program, the contractor was able to preplan
the project, mitigate the risk that is normally caused byexpert stakeholders, and identify

project cost and time deviations throughout the project (caused either by DFWltherdhgnt).
DFWU identified the potential to install a quality SPF roof through obtaining the warranty for 15
years from the foam manufacturer, and the SPF manufacturer. In addition, the contractor also
signed a 15/ear contractor workmanship warrantyderstanding that DFWU is required to fix

any roof defects for the Iear duration. It was the high performance of the DFWU contractor,
the correct implementation of the Alpha SPF roof system, the quality control and quality
assurance Alpha system and tlaeeful documentation of the installation that minimized the risk
and delivered high project performance.

DFWU additionally documented risks and deviations throughout the project using the WRR. The

WRR was able to provide transparency to all stakehehieen the deviations occurred, and
demonstrated its value to the client and to the contractor.
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DFWU delivered great value to DISD through the Alpha Program. The time in delivering the

project was quicker, delivering the project in a total of 20 days.cbist was significantly

cheaper than a traditional builp roof, with an additional $100,000 in energy savings from the

R20 value on the roof. The project received high customer satisfaction ratings as a result with

both the owner giving a 10 out of 1&ing for the roof and the roof inspectors giving a 10 out of

10 roof quality rating. The roof had no punch
were the Abest in the industry. o Despite al/l
project, the Alpha contractor, using the WRR, mitigated the risk, and delivered-qualygy

roof system. This roof installation demonstra
l ed to an increase i n t he eAphatquabtycassarancesandper f or
SPF roof system delivered dominant performance and demonstrated best value for DISD in

terms of cost, time, and quality.

The contractor, DFWU, was the most important component to the high performance of the Alpha
SPF roof in&llation. Both the Alpha coating manufacturer and the SPF manufacturer supported
the contractor with outstanding products backed by the best warranties in the industry. The
manufacturers used a quality control system (WRR) which created transparenttyrd party
inspection ensured the roof met the stringent Alpha requirements. The researchers propose that if
this approach had been taken for all the SPF roofing installations, the DISD would have savings
would be substantial.
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Appendix A: Progress Report

# S\;\?éteif I\E/\r;geclf Notes regarding project status this week

PO Issued 3/31/16, Subcontract Rec 4/1/16 Returned signed 4/4/16, Rec Email Pushin
1 | 4/4/2016 | 4/8/2016 Date to 1st week of May. Requested Drawing A206 for Scupper
Req from JOC for SOV Completed; Applied for Permit from City of Dallas on hold awaiti
2 | 4/11/2016| 4/15/2016| approval letter from Landmark Commission, notified JOC of need for copy of Itr from LC
Reqg & Rec P&P Bonds; Rec Scupper drwg from JOC
4/19 Rec req for additional submittals, req copy of Sec 07 5700 from JOC; 4/20 Rec em
notifying ladders have been halted due to no approval form Landmark Comm., Roof hat
remain (was to be eliminated) inspecting roof hatch for feasibility or rement to raise.
Notified that 15year Contractor Warranty is required.
4/22 Rec notice Submittals are reviewed, Rec Itr from Landmark Comm approving roof
repairs not visible, Obtained Permit, 4/28 Attendedddmst mtg, Submitte@O 1 for permit
4 | 4/25/2016| 4/29/2016| cost, 4/29 Rec approval for CO 1. Scheduled to set materials by 4/30. Received email
verifying owner's decision to leave roof hatch as is. Roof hatch to be closed upon Landr
Commission's approval for ladders expected on June 6, 2016.
Gravel removal delayed due to weather. Gravel removal started 5/4 completed 5/5.
Subcontractor hired to remove sediment from inside of cap stone is too slow, Neogard
5 | 5/2/2016 | 5/8/2016 | approved alternate method of removal with use of primer. Subcontréedoing cap stone
notified not to power wash on Saturday. Subcontractor still power washed area getting n
wet. A/C units were raised, curbs installed and sealed in. Scuppers on high roof were in
6 | 5/9/2016 | 5/15/2016| Rain majority of week. Foampplication began 5/12/16, Base coat process began 5/14/1¢
Work continued around weather. Rain in area in the mornings; afternoons were perfect!
Evening Activities scheduled on 5/17/16 ceased work to not overspray vehicles. Rain o
Wednesday 5/18. Coating application continued Thursday evening and Friday after sch
work ceased at 4:00 for Jazz Festival. Work to resume on Saturday and Sunday.
Completed coating process of small lower roofs and roof hfitaiched up and cleaned are
and ordered inspection both third party and DISD.
Rain majority of week. Inspections postponed until 6/7/16 for DISD and 6/8/16 for Third
Inspection.
DISD Walk-thru completed /2016 Including DISD, Architect, Consultant, JOC Cehirst
10 | 6/4/2016 | 6/10/2016| time in history ZERO punch list! Job accepted as completed. Third party inspection com
6/8/16- 3 core samples average compressive ®8lit samples average millage 59.

3 | 4/18/2016| 4/22/2016

7 | 5/16/2016| 5/22/2016

8 | 5/23/2016| 5/25/2016

9 | 5/31/2016| 6/3/2016
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