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with 4D CAD simulation models has many benefits to designers in which evaluation of different designs can be don|
ina more accurate and aster way.
McCuen, 7.1 |2009 (2010-2014] oL e uarfcation s 0 S Buldng ot Wodeig (M) s 5 energ phenoneren 0 VA b proces corine Wi il et (e AACE neratons, (| T ric g e oucomes o el Moragenes O
sim innovative information technology to optimize efficiency and minimize waste in the design, buiding, and operations of force objectives, the project design, meth task force and the contrbution of his project|
a facilty. The eimination of non-value added redundant tasks, along with the addiion of relable information in and recommended
communication between stakehalders, faciltates these improvements. ~The identificatin of the information that 3 BIM | exchange process.
s ot s theBroces o achang btween uctons e to fciate he QAT tae o tsk & roced
AACE International - Commitee, in_sssodation with the Natonal BIM Standard_Commite, has
itled, "
Gk Imermatonst ek e oo, the. prfet e, method T deveiopmnt and recommended nformation
exchange process. This aricle iscusses the outcomes from the task force and the contribution of this project to the cost
engineer’srolein
Prentice, P, |2010 [2010.2014] PS04 o architecture 3 Gesigner should learn 1o be an effective| Legal ruligs and_precedents, Consensus| Design B
environment. When this hapy a partcular detail administrator, striing for a CA|Docs, Building Information Management|
e oot of  mplng lck o prjectroars.The ar and sl f CA st [BIM], the  Independent Decision Maker|
the construction effort, CA is an administrative process, which prfound nflnce on corstucon atcaes 0 rde 10 e Ut s o her desgn nent o DV, a0 nerates projct e
Every designer should learn to be an effective construction adminitrator, strving for a CA process that Is as searless and| realized i construction. methods  demand new CA skils and|
lawess as possibl, in order to assure that hisor her design Intent s realized in construction. CA has changed significantl e, Twgniol G et
over the last few decades. Legal rulngs and precedents, Consensus Docs, Bulding Information Management [BIM), the e
Independent Decision Maker [IDM], and ntegrated project delivery methods demand new CA skils and developments. most effective and successful projects
Zolinger, W. . [2010 (2010-2014] M3 BIM: Sharing Project Data Reduces Conflict_|In 2005, Buric posed the rhetorical question, “Does sharing project data create claims?" and discussed survey results|BIM model produce a wealth of data. It s the| The open communication and exchange of| Analysis B
1 how sharing information helps to avid claims and improve projects. Buric s  consulting company founded in 1968, successful implementation of effective. project|his data through a team BIM approach wil
b Robar V. urc |t e the worf' e comtuction ndsty. S th e of s 2005 prebminancontls syt witin 3 clsborste ndgeverte more e decions by 19
industry survey regarding the sharing of project data amongst. project stakeholders, Building.Information environment  that olders. A the.industry|
(BIM), 2 then relatively new process, has taken an increasingly more prevalent foothold in the industry. 8IM models/that data nto information. embraces the evohing capablties and|
roduce a wealth of data. It s the successful implementation of effective project controls systems within 3 knowiedge of 8IM, it should also
collaborative and commited team environment that transforms that data into information. So that the. particpating embracing the _transparency required for
team parties effectively adress the sharing of reward (and risk] in projects implementing integrated desi project success
solutions, transparency and candor must accompany this _revolutionary development.  communication|
and exchange of this data through 3 team BIM approach will generate more informed decisions by the  project’s
stakeholders. As the industry embraces the evoling capabities and knowledge of BIM, it should 3lso bel
embracing the  transparency requied for roject success
Al Mashta, 5. |2010 (20102014 Moz negaled Cost Sudgeing and Estimating| The mporarce of o reable cot etmate i the arous phses of bulding prfects s byond e, owewr, n| This_paper presets _n ntegrated st The_genrated stimate comples wih Management B

Modelfo Buding Projects

breakdown structures, allowing It to be implemented at b
. UniFormat™ i assembly-based for the deslgn phases, and MasterFormat™ is trade-based for the
idding and constructon phases)

cost estimates in multple work
construction phases (e

paper e
budgeting and cost estimating  model for
buiding projects

e et s 1/ cas
W is ko capable o
e eot. atmaes i g wo|

bicding and construction phases),




Instiute of Chartered Surveyors (RICS), to define the information exchange requirements for cost estimating in BIM. Thel
for

for submission to the National BIM. Standarc|

timator. effort for estimator
Without defined requirements for information exchange, estimators run the risk of receiving 3 BIM that s populated with
Inaccurate or incomplete project information. The ultimate goal o the collaborative effort, reported in this paper, s to

to date and the future plan or the colaborative effot

in this paper, is to produce a ballo iem| dev

Bt e e o ]
e colaboratve ot

McCuen, T.L._[2010 12010-2014] BivoL Underdeveloped and_Underutiized: _Cost| Bulding Information Modeling (BIV) s gaining momentum in the A/E/C industry as an Increased number of facity|This paper presents the roles, responsibilties, Each of the above ftems s addressed 25| Management Bim
Estimating in 8IM owners now require BIM for the design and construction of projects. As  result, more A/E/C companies are adopting and| technical skils, and information _exchange|a cause in the underutilzation of BIM
Inlemending BM to compete fo projects However fow projecs hve gone bevod te Grapnice,clsh deteclo, o reauements necesary 1o ot asimting o ¢ot_estmatin. . Conseqventy e
sequencing, to nclude the information content ritical for the cost estimator. Cost estimating s the underutiized and| BI. underdeveloped  quantfication  and|
underdeveloped dimension in BIM. Clarification of the cost estimatars role and responsibilities s essential. This paper estimation tools are a result of the leve
discusses the impact BIM s having on the cost estimator and reports the current state of practice as indicated in of utization by cost estimators.
industry tends.  This paper presents the  roles, responsibiities, technical sklls, and information exchange|
requirements necessary for cost estimating in BIM. Each of the above items is addressed a5 3 cavse in the
inderutization of BIM for cost_estimating. Consequently the underdeveloped quantiication and estimation tools|
are a result of the level of utlzation by cost estimators.
Cholakis PN, |2011 12010-2014] P72 40750 8, JGC P Wy e AEC oty Wi e oty ansGener s, o praductty g Wit (e MGMSEral, Eginrg, Snd Cortroction| T s of 3 s 0 el o T emrns compemeranbocses i Morsgeners B
Must Change €0 s cn b i g e lenratn of et b roceses 3 w3 ptens et of oot oditer (o g el o 40/5D Buiding Informaion|
oy oendes. domons -bon fhared . niomouon terlogy T amergn sonpleren ‘and| operations 1o allow for faster adoption in the| Modeling (8IM), Integrated Project Deliery
s of #50 uing el Wocding (), gt e Sl o o i Eomactn] e . (1PD), and Job Order Contracting (10C)
100 rove n scorale amevor fr s colbboraton, s e sy om cptl g actionable  framework for
hrot and The success of these proces is professional collaboration, and  increased|
vl Gepnien por vorrmaiors chnges eardng e wos 1w C rfeson e hl srncen e productiviy from capital planning_through|
purpose of this paper is to delineate various transformational modalites for planning and operations to allow for faster
adoption in the construction industry. maintenance.The success of these processes|
and technoiogy tools s totally dependen
upon transformational changes regarding the
ways in which AEC professionals deliver their|
Shah, s |2011 12010-2014] BIM760 The Fifth Dimension of il —Cost Estimating | Bulding Information Modeling has come a 10ng way. Many owners require It in design and construction of projects [ This paper_presentation moves beyond the| This paper presents the capabites of 50| Management B
Therefore, many A/E/C firmsare adopting and implementing BIM. Defniely BIM s here to stay, and it is the future of|graphics, ~clash detection or  construction|8IM, and shows how It s useful t0 project|
are aware of the BIM. This pap We will dscuss about the fifth|owners, architects, ~designers,  general
raphics, BiM
This pager presents thecapabiltes of SD BIM, and shows how i i usful to project owners, architects, desiners, general BIMbased costestimating s underused.
the construction documents required by owners. They 6o not have the detalled nformation as to how useful It s 10 the
project. This will change as so0n as by using the 5O
Larson, 0. |2011 12010.2014] [CEEY e iomsten oilns OWI e e s end o G s e sdandg 0 e cueris snd st e o deipne ST oo - s S0, by understanding what the flaws are, Analsis B
—Designing a Comprehensive his , since to the Ehal\!n‘ﬂ "o sante] and b s o st dataoe. ot o
Database tfrnt hns o e g or i oper, S 1 e o o1 obet orentes auttate mode b ol oo comprehensive and| with detaied lne tems but a hirarchical
ot 10 the LOE revesnted by e s, and. those. coden can the b uked. dntream 1o povde anoug merrete datsbse o B proes, assembly  stucture,  then the  cost
ormaon 1o cese e st s and e, s o ac o s spekinton. estimator can take more advantage of thel
is Wil provide enough information to faciitate the creation of a reasonable construction schedule, on| Software tools designed for costestimating
resources, and then that schedule can be resource leveled and resource constrained, to provide a more|
representative Critca Path Method (CPM) schedule vs. traditional fixed duration schedules.So, by understanding whr
the flaws are, and by creating a cost database not only with detalled lne tems but a hierarchical assembly structure,
then the cost estimator can take more advantage of the software tools designed forcost estmating.
Mecuen, 7.1 |2011 [2010-2010] B7a1 B, A holistic_approsch that considers the site The results in this stucy reflet the current| Management O
Approaches to roject Delvery waste. Driving both trends are recen rep of raw material iding performance, and
o ikaneusy s rconande e the s nd g of ot rqakig suanath ot s S b projects  requirng  sustainabll
and technology. Results from an industry survey on project| construction and BIN.
devery methods fo susanable nmlens mn\eﬂ na Iegrted pproaches to praect cevery are condtenty more|
for project delivery. BIM|
Meadat, P, |2011 12010-2014] BiMSsS o1 s Gy Giats g el Tod, e Bl omation Hodng procs s o0 imortan le e repatg sy st g | peper dsesthe devieprent f 4 | The devprent procs e et B
Construction Process construction process of a project. Implementation of existng exclusive BIM solutions partally generates an automatic frendly Interface, to generate quanti ihree dimensional (30) mode, creating
i esimaefo th schedte o st of th ene rleck. Thee geerte eximtes need 1 b tloed b he o the. e, af et ht fahtste | pamned P sehele, daiing uiue
subcontractor to activites. Tis pr fendl. This paper schedule  implement fr rameters, (such as: “from date” and “to|
. schedule of actities that facltate the|subcontractors perspective. dte,” “direction” “floor level” “elemen]
type,” and “igentiication number”);
o Soviopmentoves g, v s divronl (30 o, ceg  panned et shecl e finally extracting the required data for thel
e prameers (uch s “rom Gt a to e “drection” “or el “sement e and “dentfcaton reparation of a quantiy estimate, a per thl
mber’) jobsite
requirements.
McCuen, T.L_|2011 (2010-2014] BMSIS Cost Savings Achieved Trrough Changing|Inadequate planning ofte eads to costly errors on construction projects. Many construction ineficiencies can be avoided|The purpose of this paper s to expand thel Next is 3 brief discussion about potentia|Design B
Processes for Cost Estimating in Buiding|through better planning. Buiding Information Modeling (BIM) is a method that can alert designers and contractors tol discussion about estimating in BIM across the| project cost. savings, followed by excerpts|
Information Modeling ential errors and omissions, through manual and automated checks using 30 visualization and computer three previously published case studies|
eciues . 1 eors and omisions ar deniid ey, woubing hootin, ahenates deopment, and
estimating in BIM across the project lfecycle of BIM for of reducing
costs. The paper begins with a comparison of the rridmana\ cimating process, and cstimating i BV, o exablsh a
understanding of changes in the process necessary in BIM. Next s a brief discussion about potentia project cost savings,
followed by excerpts from three previously published case studies about costs and estimating using BIM. The three case
Guewremont, |2012 [2010.2014] 3 4D Scheduing Usig Demia”and Micrsor e 01 st o ot s | & e aradan il comary s e Management B
. Pojcton. ysrosectic Consructo|rehabiain hdrolctric prjects uing D, Asplanned roet wed on a time
projects facities and rehabiltation
s oty e 1 S o1 St s e 10 Sl W e il | e rfeck g e
chedlrs, stimats, eginers 410 managrs Can harce e st by buldng Quck kg s
evening prjecs scenis, prewdg Ihe o constructaty, methods and aptmzaon, reveing Sety oz,
and predicing costs In 4D scheduling facitates about]
Interfaces, exsting conditions, access and material handiin, reduces requests for information, accelerates change process
Montaser, A, |2012 (2010-2014] BMo1s RFID and BIM for Automated Progress| This paper presents  near-realime automated method for data acquisiion and progress reporting of construction| This paper presents a near-real-time automated| The developed method s applied to. 3| Analysis B
Reporting + in Montreal area tol
RFID mobil reader, tablet PC, project schedule and Buiding Information Modeling (BIM). RFID i used for indoor
dentifcation whera GPS cannot technically be used. By integrating project schedule and BIM, 3 4D model i generated tol
simulte a planned construction sequence. Visualization of zone activiie, in near-rea-time, Vi the planned 4D mode s
achieved through assiging a zone to the user from the received nearest RFID tag signals. Meanwhile, automated datal
acquisiion from each zone wil generate numerous data in formats such a5 images, notes and video clips, which s then|
compared to the planned 4D model to generate an automated progress report. This will enhance traditional progress
reporting procedures and makes it more objective and less time consuming. The developed method is appled to |
construction project in Montreal area to demonstrate ts use.
Chataisymeon, |2012 (2010-2014] BMss Applcation of BIM and GIS in Class 1.5 aper pr P The resource and cost loaded detaled BIM | Design B
n stimates the s paper o BIM and GIS can be applied to all classes of| model is examined through value engincering|
3 and analysis 35 an alternate method for
optimize 3 real estate development project to produce a Class 5 estimate. The second example demonsrates how presenting proposal.
architectural BIM sketches can be combined with smart assembiies that use conceptual cost data to produce aClss a|
estimate. The third example uses a basic design BIM model,combined with commercial assemblies,to produce a Class 3|
estim modelfor a quantity
rom suppliers and subconractors and developing definte Class 1 estimates. The resource and cost loaded detaied BIV|
Keane, €0 |2012 (2010-2014] BM837 ouking e Modeng The Cos GukingIformation Woseln [+ e reprsening i prces o sorosh ([ b widh et Th st v e o st of O e Design O
Estimator's Role ecture, (REC) industry. it realzing ts benefis and enjoying a competitiv|
The adopti
Ctcing on ot o henomenalpac n the US and n Eutope. T s ht have been ey adoter of I re.reaing s pojects 3 muchmre it manne, rom e
benefits and enjoying a competitive advantage as they work to secure and perform new projects in a much more effcent| conceptual  design stage  through  projc
manner, rom the conceptul desn sage hrough project compltion an the operatian and maintenance of thecomplton,an the operaonand amermneeof
buiding BIM continues to overcome the intal @ engineers,
proving tself o be a powerful data management system and time saver. BIM s n s early stages of development and thel
ools that support 8IM are being improved each year. The AEC industry wil continue to reap the rewards s the tools and
processes of BIM arefine-tuned.
McCuen, T.L_|2012 (20102014 BV 1107 Cost_Estimating in_ Buidng Aace estimating n T e o f e coliborste oo T pooer o0 process| Design B
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Total Cost for Mult-Unit Residentil

Tesources. The concept of 2 Green Bullding has received an increased|

This paper presents an approach using Bulding]

This paper examines in detalthe factors tha

sing BIM Modeing, Lfe Cycle Cost
Energy Analyss (EA)

Howerer,
benefits of many of these buildings are not realized unti severalyears after thei construction and operation. This paper

st st ing Baldng foraton Vel (OM) 00 ombined i  famewot or e yce cox
st o e the org tn bt o sty st otk esrtl g T s

framework for iife cycle cost assessment tol
determine the long term benefis of sustainabilty
features of mult-unit residential buidings. This

be considered to eficently model the
buiding envelope in conductingEnergy|
analysis (EA) for the various  system|
components and materils.

omines I detal e actors ik Snou v corader o ety ol e Slig enlop I £onductg
ey (EA) o th vrious st companentsand ot The mpac of ke desig decon or s e o

p
considered to. efficently model the  buiding|
forthe

of a higher education intitution located n the Us.

various system components and materials.
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(2010.2014]

1215

computing, and BIM

endemic to the . Engineering,

The only traly effectve way of delivering great
that

Construction, Ouner,
cost effective fe cycle management of the built environment.“The ony trly effective way of deiering great buidings

felight end users, on time and tol

business and project level through collaboration’|

5. construction professionals, and adver
divergent nterests which d

loes not serve the owners nterest

egration of transgarent
collaborative project deivery methods[2
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MacEheron,

s |20

[2010-2010]

Bt

6111 Based Cost Management for Large Scale|
Construction Projects

€15 not uncommon In large scale construction projects to experience cost overruns of up 1o 100% of the original cost

s study presents 3 BIM based model for cost|

A webbased construction _managemen|
o

Management

estimates.

i the o concar (o these projact b ezl froman s study presents a BIM

oo e e s et o et s o o o e o]
teral cos,

project costs. based on this model,

for major o sands projects in Alberta, Canads.

estimate and monitor/control project costs

s bon imlamerte o mjr o s

projects in Alerts, Cr
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Validating a Quantity Takeoff Generated by a
Buiding nformation Model

Vacatng the ity ket (Q10) 5 mportant ey ary Cot etimatng proces howeer Ty b even more
im m ing a Q10 25 an

In this paper the author reviews some of thel
curent rsctcs used by prolosionl <o

the author discusses next_practices and|
makes some recommendations for valdatin|

Trom a menu Vodatng he BM 010
g, Inthetionl proces the ot st s eponsl
for each of the acttes in the process from QTO generation through validaton. Validating a QTO exported from a BIM i|

to reviewing current practices, the author
discusses next practices and  makes some|

i diferentbecause the st eimator receves th G 3. dtsen genred o 3 desgn o 1t oD
author revews some o

or valdating a

' current practice, the author dscusses next practces and makes some recommendations for validating a quaniity|
ket generand s
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Designing a Cloud BIM BusinessProcess
Model Case Study

sppicatonssuch s the business manages o 1w s ough 3 3 business process low diagram and the
mputer programmers developing software to su. The focus of this paper is to demonstrate a construction business

The focus of ths paper s to_ demonstrate a|
construction business process model Cioud BIMI
that enabled software developers to

The results demonstrated the interoperable]
capabilties of Web services APls for|

Design

exccutable code. The chosen business processes were based on design 30, planning 4D, costing 5D, and Ife cycle
management 60 because indiidually they supported the simplcty of the feasbilty study phase in order to eradicate thl

the results ofthe
opertona s crestad th s study e f et the caple et of g0 foraton g
subclasses of BIM XML Web services APl

executable code.

constraints 3t the feasibity design|
stage.

Wollmann, 1K [2014

12010.2014]

RISK 1584

. bimodal talon the igh side. Actual| T

PS0 values are often triple the values we are estimating; traditonal isk analyses s falling 10 predict the tal. The authorl
ypothesizes that the bimodal tai reflects the cost outcome of project chaos. Borrowing from chaos and complex

This paper reviews chaos and complex systems|
theory and how they relate o project

presents 3 method that brings _the|

Management

theory, the author developed a practcal method to warn management when a project’s isks threaten to push project|

understanding of chaos and complexy into a|

in Lean Construction, etc.); howeser, it has not found much practical application n rsk quantiication. This paper reviews|
chaos and complex systems theory and how they relate o project cost uncertainty, and presents a method that brings the

(2010-2014]
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Erements efomarce ol suire
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e and o our 3

The main purpose of this paper is to assess an|

Unking  Practical - BI/I
fing.

policyma

5. energy demand

third by 2030, than 40 percent.

paper
eformaton e srchtacre o maaiing boling e peformante &ers trough an rsan SIMH ol energy o

extending the nation's energy effciency guidance prototypes with BIV-FM guidance and standards The following research|
d

iiency guidance prototypes with BIM|
FM guidance and standards

be discusse existing and
Technlogy (CT; aancemens ith mphasies drecy relted towards OV, ) ently S/CT enery reted
investigations (via user cases), and i) assemble, store (data modeling), and disseminate (object-hyper linking) bulding and|
construction-related technical dat. In conclusion, this paper il assist polcymakers in making decisions which impct thl
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© o New| Th
developments have arsen since an artcle about The Spearin Doctrine was irst published In the 2004 AACE Internationall

Transactions. Recent Iegal precedents have refined owner risks in contract delay clauses. AIA A201-2007 ntroduced th
Independent Decision Maker (IDM] in an effort to sette disputes as they arise. Buiding Information Modeling (8IM] i
educing risks, d nd time.

Spearin Doctrine is fundamental to_ any]

with enabling publc agencies
method, changing I between owner, desi d

these, the batte of thel

& Developers, 0 and Engineers Joint|
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Ps.2000

Leveraging BIM_for Project Planning|

Bulding Information Modeling (BIV), where  structure is digially represented by a three dmensional (30) model i
‘ fand

Zero|

This paper willshow how to extend the uses of BIM|
beyond the low hanin d leverage th

Change Order’ coordination in phase. Ths paps B

its
(o enhance planning, scheduling and|
ol o the consucion nd

commissioning phases of a project. The location and room data in the BIM model are exported and combined with|
aechiectur

commissioning phases of a project. The location|
e

“The data is organized and used to plan and sequence construction
work zones, confirm schedule durations, dentify just in time delivery options,

combined with  Architectural and Mechanical

ring . communication. ads and

planning
spreadsheets for quantitative tracking of progess.
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Strategiesfor BIM Adoption

L i reducing risk,
wrosns ammunicaton ind g coliboraion, BV s the el o il o e Mchiscrl e

e oot (6) im0 o 1 2o B v . et e s sl 1
compete i the maictpce. Te adopton v for B e v ecmologel adancements, nees o

option_process_for 8IM, ke _other

<l demionng o sancomen

o, i o ing new processes,
e B can Gramacaty imeovs how o et schtuing aod s rfeck ol ond vt
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g chedin and eterproect sl
and control functions perform. Failure to adopt s
ot an option.
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(2010-2014]
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engineering tool

e e of gond et Wt dte ard et for e i rojct plrin e, g snd sheding, |
i, &) s shiays besnscogrued by cox ngioers. The NS itul Ry s campes of sl

The intended audience is owner, contractor and|
gency  organizations  having o

The intended audience i owner, contractor
and agency organizations having access

e hlenes of devlopng anmaesng  datsbee soaine Seands on
‘

However, increasing interest in arifiial nteligence (A, analytcs, business inteligence tools and the avalabilty

s on databases for estimating, planning and|

databases may also  support  resource|
i, pojct sembnchmarking e

“Project Historical DatabaseDevelopment”. The RP is 2 guideline for cfcation, devel

schedulng, and risk management uses. (e
ating

hedui
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dsion concepual extmaig and schedln. soame ik modeing, ). Howetr daabres may sko suprt
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Foster 1986 12010-2014] = s there artical inteligence in_project| The goal of this research i to understand more clearly the lfecycle costs of suppler selection using methods of artfica [ The goal of this research 1 o understand more| This study sugaests practicalways 1o break| Management o
management? inteligence (AI) with 2 total cost ofownership (1CO) model to reduce ncertainty and make better decisions. Al is a
technology for o anfcial ntligence (A) wih a ot Refrence are drau from the Tot Cos|
their oo ofownership (TCO) model 1o reduce|Management  Framework  and the
Row 1 reduce. snceranty 10 rove bettr fomatin o slctng he gh uppler A case stu s Conduted t 3| anceramy and e beter deckions. Tl ppteailey iscused 10 othr Jaune
These nclude:1 a5 construction, aerospace,
e eeseines for i of ot o e o sopls s et g roducio cnse | ety . votce bt fermaion o and sl ot e soasa
analyzed since they often lead to price increases.3. Cost re considered, as they are applicable during several selecting the ight supplier. reloted research s conducted,
lfecycle phases.For the last 50 years, AACE International and the project management community have made significan firms  previous research that |
contributions to increase the maturity in thepractice of project management and control. This continuous commitment| articular regression trees and. Bayesian
applies o remain reslient in the e of data science, This study suggests practicalways 1o break down uncertainty o a optimization can reduce the. uncertainty
measurable quanity. Ref rom the Total Cost Manag amework and the applicabilty siscussed to inherent plier  selection  more
other settings such as construction, acrospac, defense, and public procurement where considerable related research thanpreviousy utized methos.
conducted. gression trees and Bayesian
Ntuen 1987 (2010.2014] (Cost engineering | Applying arficil ntellgence to project cost| The project management industry s continuausly facing challnges with rather low project success rates, which thereforel Based on the findings, 3 recommended| Management A
estimatin epresets | The pper i o ivstigat the ey demnts o spprsc il o s 1 warsion 1
efficiency of ding and|how it wil impact project management|data-driven organizational  culture, to
the  predictabilty of project
change for outcomes.
belefs and behaviors of project professionals.The paper aims to investigate the key elements of an Al-powered project|
management approach and how it wil impact project management practitionersand their norms and values i terms of
decision-making in projects. Based on the findings, 3 recommended approach wil be drafted to transton to anadjustec|
Wolf 1987 [2010-2010] 1 fourth Industral revalution has led to widespread digitalization across the delivery chain of construction and project|This paper provides an overview of the authors| (Analysis o
s The diftalaton ofriect proceses and thr tehologkal enncenents such s digal rjct dever prioncss perspectives or
‘and success factors in dealin|
e mesheena ko i e oot s s areominet e o s ooy o e | i s ot e e
es and discussions about what is project analytics and how anaytics processes and functions can cre:
competitiveadhantage. Systematic approach to this issue requires a holstc view into three aspects of it: first, inherent|
» proi , management,
and controls; and third, knowiedge of tools, and trends in
¢ experiences and success factors |
Shafe 1987 [2010-2010] 57 P timony of ‘paper will explore technical and legal fsues| The paper wil conclude with 3 set of key| Management o
expert opinions relying onthe use of automated systems and artifcal intelligence (). Specifc topics includeie The current| expected 1o be. encountered i testimony
state of the law and practices The degree of elince on the outy Systems and artfica intelligence. Thel engineering, scheduling and cost expert opinions| makers regarding this ast-developing area o
et o whih the cxert must b i wihthe et workngs f the softwares What data need 10 be provided irelying onthe use of automated systems. and| practic
discoverys P
Moselh 1988 [2010-2010] 59 Expert systems buiding tools: @ tomanage|An snalyticsl model _ ofwarehousing| Management o
criteria Jject warehousing ssues. The paper| management with huge potential cost and|
or il discuss an optimization mode for warehouse|schedue savings willbe presented.
equipped with streaming video capabilty can help survey aste, dentify optimal locations for warehouses, and monitor the| management through the use of drones and|
2 glance to ensure they wil be there when needed. When the request for 3 particular materia arrives, an optimal pathis
The paper wil discuss for
warehouse management through the use of drones and artifical inteligence (Al). An anaytical model ofwarehousing
Westney 1991 [2010-2010] 3 Resaurce schedulng. i Al the answer? | Thorough, reliable information is a necessary component for making sound deciions. While many sources of Gata are| Whie improving data qualty is necessary o
available n Lateh redtions it can o bttr postion| auaty Gt can.help morove ackng|
iniitives etter s predictions related o future|
i woris.
industry. Although past inform:
et i rusvorty, Crating s st Hstrkal Gtaose reqirs consen, et doa colcuon e
v et oo comnis s e aovoge of pcomimmacn g and el ataenct ) capbitien
Developing proper strategies to ensure useful quality data can help improve tracking, decisions,and predictions reated tol
ren 1991 (2010-2014] 2 Usng Al toestmate o agree of construction proj This paper presents 2 novel Artfical ntellgence| Whie the developed model s expected to bel Analysis n
cquipment costs can be detrimental to project success forconstruction_practiioners |
valuating the cumulative impact of changes|
on labor  productivity, it should ot bel
applicable to many cases. This paper presents a novel Arificil Inteligence (A) approach to quantifying loss ofproductiviy considered 3 replacement for
rotesonsiudgment . asessngthe
! Comisive mpaca changs
4 regression models, “Leonard andiobs", are tested against actual cases to demonstrate the developed model’s
mmm-es
comiativeimpactof changes.
Mekb 1993 [2010.2014] 3 Neural Networks and_identdication”and| the Innovation collaboration forum is a moderated panel discussion that looks a the challenges cites and owner agencies| ey challenges _invohing _smart__city| City_and owner agency_executives discuss| Design o
estimation of risk (innovation enablers) are havingand then the companies that are t gt they are having and how they are|
er agency executives discuss challenges they are having and how they are enabling Innovation. Key challenges Involing| emerging technology, a itegration are| enablng innovation
Aty st nslng s, energng oy nd 6t tegraton e dscsse. vt dcsied. inoton s il avun b
providers will iscuss how can enri e right technology platforms canenrich 1
e o i g o 5 o th s e of s, gt vy, | e g oy of 19 s i
Inteligence and connected infrastructure.
well a5 the forward frontier of wearables,
augmented realty, artiicial  inteligence  and|
Comnenedintotucune
Mecue 1997 (2010-2014] o1 Scope defntion s 3 company affir (Arificial inteligence has always intrgued humans, and inspired biologists, phiosophers and mathematicians, The term| redes neuronales Management n
arificial inteligencegot a newmeaning when the first attempt to formalize appeared. Those attempts have increased and|
heir ranges have been broadened a 2 result of new technologyand development of the modern tools of rapid calculations
The ide:
of the artificial neural networks (¢..,the algorithmof reverse propagation of errr) were improved and propagats
19708 nd 1550 by Werbos (1974, st (195, Hikon (966 Prer(185) and mabrart (1556 2 el
P e b projects and|
Aabtaba|1998 (2010-2014] (Cost engineering | An_Evolutionary_Approach tothe. Capital| Majo construction It decision about ot o mgeol| I e e S0 TG e Management o
al thelstrategy called the genetic algorithm, which i
Combinaton that hashe ihes net Prse e ssocited wih . e all of (e psdle compnationsel projecs|sosed on evolaion heon 15 Broposede
becomes increasingly cumbersome s the number of projects increases and as thenumber of years on the planning horizon determine set of projects|
cranes It ri, an i teligoncescrtn svsegy ale e gonetc gom, wheh 13 5ed on vt consderng. e mmmenumm of projects|
e 3 of nvironmental
consrants, and the maagenlpolis foced
atypicalconstruction firm
Bode 1998 (2010-2014] There is 3 growing movement in the construction industry away from procurement through raditional ow-bid methods| This artice _explores the _procurement (Analysis o
toward performance based or bestvalue procurement. Until now, the one-step and two-step methods have been the two| construction servies by the State oftawal, usin|
artifcial inteligence performance informatio
o perormance. Thi arcle explres the mmmm of construction services by the State ofHawail, using an artficia|procurement system (PIPS) o identify best value.
m (PIPS) to A best one n|
wncheomrscos apieebonpice an perormarce.
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I and Quantity Surveying—The Australan] Th
perspective

‘aper examines the applcation of information technology by the quantiy surveying profession in particular, and thel
constcton ity ey, o sk, Th 35 dedlogment of compute e gy v 3 rfund

This paper examines the application of information]
technology by the quantity surveying profession in

effect on the way we communicate. Supercomputers, the intemet, e-mail, lectronic data interchange, 3D graphics
Tnmerse il reaity, il ielgence, eeescop. meaci e, ecommuting, weecconleencig d
celluar telephones are among the many communications developments made possible by ever-increas ing technologica

capacty. the power to price ratio o
s trend s forecast to continue largely unabated for at Ieast the next 2 decades. Telecommunications capabiltes through

in Australia. T

[Analysis
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A IntegratedConstruction ActvtyCost|
system

e

&
construction process isheterogeneous in nature and is of paramount concern to transi agencies. The identifcation of
comstructon trsks, el equpmen, and rew/oprstoryeures et nd knowedgse maregr 1 excns
complex networking processes, especially when dealing with underground station rehabiltationprojects. To set p

ol ety ks . sum st raban et o s - curre o 5wl 2 an ]

dras \ safery,
oo, and oter elted st ad supprthecites Ao, et stons must be taken to elminate
lencisand revent e ecuence. Fus pece T i frconsrucion racttones i evatng el
ool mpac of changes o barprodcti. 1 houlnt b consiere 3 repacement for profestonsdment
cence. s oy ggens prackcanys 1o sk Gown uncerainty mos|
drawn from the Total Cost
ettings such as construction, aerospace, defense, and public procurement where considerable related research is
conducted. gression trees and Bayesian
ainty inherent. in supplier selection more thanpreviously utized me m schedule, analzing the integrated|
rorom s Werg. and g eromance ks I comenon i the 5, and reporting to
the program management t s lessons-learned approach from a variety of successful ndustry programs enables|
effcent development and use of an ntegrated program schedule to meet the owners needs and goals.ng. Several

s, :

o ail. While these Al tools can provide solutons|
Pt be seicomrshestle by prcttioners du to hf gttt
ton o3ttt 0 sty e mmw layout problem and present rm that iseasiy implementable by|
practiioners, a site layout model has been developed on a spreadsheet To investigate various layout|
imiaonspions, e 9rcadihee abin programa e o the e of Ga e b sl o te deveope]

o wacsaraie rolams, ot o
formuar

his problem refies on developing a knowiedge |
based syster
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Genetic Optimization of ite Layout Planning

T sppropriate layout s Targe effect o T cost,
e proces kooles kienthing sing, and placing.temporary facRtis, ranging from lop-dow oeas 10 warshouses

In an_attempt to_smplfy the faciity_layout]
roblem and present it in a form that iseasih

Various factors

and space. Site layout planning has been dealt with extensively in the literature, it the objective of minimizing the tota
travel distance within the site. Most developed algorithms can be ciassified as one of two broad categories: layout|

the locations of its faciites, until 2 ayout of minimum cost is obtained.Having the same objective, fayout construction

ng, decisions,and

o and scheduiing,
parametic risk modeling etc.). However, databases may also support resource planing, project systembenchmarking and|

development  and  use an integrated program  schedule to meet the owner's
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tate of Hawail Selects "Best Value® by|
et g

Tere 1+ 3 eving moverent i the conrction ity vy o rocurerent ough oo v |
performance based o best value procure. ment. Until now, the one:step and twostep et een the twol
o type af et v pracuement The mojor afeuy it ot oyems fong a0 s vy to et e

This_artcle_explores the _procurement
consructon senes by the tte of Howat s
an artifical inteligence performance information|

value of performance.

© one in
which contractors optimize both price and performance,

A best value environment is one n which
contractors  optimize both  price
performance.
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Environmental Cost for Maultiple Housing

of[The princple of sustainable

decade. This leads the industryto accommodate the importance of the environment. Nevertheless, the costs related to the

v o ssirato the G 0 it e

into common work costs. In Korea, the relted laws and regulations were revised recently inorder to induce the positv|
environmental management of contractors and the proper use of the environment cost (EC). In accordance to the revised|
lawsand regulations, the owner has to account for the EC as @ separate cost tem in the construction budget. However, thel
definte standard and method forestimating of the EC have ot been estabished yet in the Korean industry For the last |

constructionvolume (1], In general, the mutihousingeges to ensure useful qualty data can help improve tracking |

decisions,and predictions related to future works.ta-drven organizationa cultur, to improve the predictabilty of project|
etc). However,

performance improvement, forensic analysis, and other  processes i the TCW|

ed 2 workablel

project. systembenchmariing and

he interated program schedule, identifying and mitigating performance risks in conjunction with the BIN model, and

' the EC items and then calcuates
ronmentl it oy
ntscamethod

the paper proposes a simple matr
calculaton method by which the owner an
7 can easiy budget-estimate the EC|
 usinghistorical EC data for new multipe
housing construction projects
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project

[Arificial nteligence has aways intrigued humans, and inspired biologsts, phiosophers and mathemati cians. The term|
sl ichgence gt e mesneg whn the s g ol spete. T enpts e s nd

This article outines the conception of using|
arificial neural

broadened a5 a result
ettt prcesing. The o e desrtion o 5 nero s vt ope by el and e 100 T
ideas of the artificial neural networks (.8, the algorith

i the phase of the organizational and|
technological
of engineering projects, particularly thel

he 19705 and 19805 by Werbos (1974), Rosenblatt (196), Hinton usxsx, Parker (1985) and Rumelhart (1986) (2] Neural
Those types of problems are both fiskof proj ects

buiding works.

el networks in the phase of the organizatonl and eshnological lanin of engieerng pojects, particlry the
buiging works

Management

Golnaraghi

2018

(2018.2021]

coR2972

artifcalntelegince Approach

practiioners of construction projects and that overlooked|
camaltve Impac o hanges can b devmental o prfoct ek ol Impac o canges o consrcun aor

This paper presents a novel Artifical ntellgence]
(A1) approach to quantiy loss of productvty duel

method for quantifying This
paper presents a novel Arificial Itellgence (Al approach to quantify loss of productivty due to changes during project|
development. Two datasets were collected from earler studies using real construction projects, namely, the developed|
el of Leonrd (1986) and Assem (2000). The model developed in Ui pper,song Wi two widely used resessio|
models ~ Leonard and Iobs’ Whie the

e an help mp decisionsand|
predictions related to future works.tadiven organizational culture, 1o improve. the  predictabity of project|
outcomes.stimating and s

The mos devloped i e poe, S
modet

ses to demonstrate the developed|
moders capabiities
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Enhancing Data Relabilty in 3 World of
Increasing Information

[Trorough, relable nformation 1s a necessary component for making sound decisions. While many sources of data are
Lateh

ey pprpre St o T e,
data that can help improve monioring,

etter I

el sy and ol ae nprodng the quary, sl v tieiness of ot sl to e
Although past data sources and new tools are providing 3 wealth of information, a criical issue
rthy. Creating a trusted historial database requires consisten, methodical data|

:D\Ie:uw\ techniques, analysis, monitorng, verification, and normalgzation. While improving data quality is necessary for
ving prediction, it can aso better position companies to take advantage of upcoming machine earing and artifc
meligence (1) copmsiics. Doveoping properganatonl an techmlogcl i of angineeig prejcts, prcah
he builcing works.changes on abor

(Analysis
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Use of Drones and Emerging Technology

This paper odel to manage]

T s v g 0 s moc
for ugh the usel

at the right time and location. Ths paper presents an analytical model to manage the megaproject warehousing fssues.
Drones equipped with streaming video capabiity can help survey a site, identify optima locations for warehouses, and|
i

15 ancl

path is digitally mapped for the drone to travel based on mapping done previously. The paper wil discuss an optimization|
model for warehouse management through the use of drones and artifical inteligence (Al An analytical model of

o srones an eigonce ) A
anaiyical  mo i warehousing
management with huge potential cost and|
schedule savings il be presented.
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“Sii Told Me 50" — Expert Witness Testimory|
t the Dawning of the Age of

This paper will explore techical and legal issues

pan timony of heduing and.

ineligence.

« The current tate ofthe law and practice

« What data need to be provided indiscovery.

expected 1o be encountered In-testimony.

The paper wil conclude with 3 set of key
for expert

Management

engineering, scheduling and cost expert opinions|
relying on the use of automated systems and|
artifcial intllgence (A1), Specifc topics include:

area ofpractice

makers regarding this fast.developing area of
practice




Engineering and Construction sector, a prolferation of data streams wilprovide. new levels of diagnostic and predictive

i, s ey, e uncrainand marog the lhood of s ot e e

tchnloges mromie T iellge sctege 3 poss Joth companies large a
ircnire, e ruany hahlgh s th EREsactor 5 echoclogs g, Adlonaly for i st ]

capabil
ofessionals can develop and lead an

sdncedporunites foremplojng maci
th he investment

o dovel

s paper
lead an effective digital strategy,clprocess steps for effective data employing
vteamsatont snd echcoge o o sngieeing. pjects, sl . Sling watscrages on ot
productivty, t should not be considered a replacement for professionaludgment In assessing the cumulative Impact of
References are|

y improvementblhow  project  controls/ theory
o o el porsty for bt campnies rge
and|digita strategy,clprocess steps for effective data|small

bl mevicto suppon

theory of risk inteligent  strategies

Y

Zangeneh  [2021 (2018-2021] TcvA3733 s of Whr? gt of s T fourth il evlaion o 1o e kst sre he vy cn o corstructon et T pper prois & v o he atborspropoed for sl e s Warsgre o
e ndusris The dfaliation of prjectprocesesan aer technlogial entancements uch s il rject dever | prences  and_ perpethveson__projec unctions.
Jecs, and suces o n desing wit|
il meligence, v e g v o evr moresesied ot e (or 3 vy of g s ol
can create 2 competh
sartage. SSIETALS a0 h s 1t L iw o e et of s, nerent corplestes o
jects as ond, nature of project sanagement, and controls
2 h, ewiedg of g perfrmance anoka Ao, 105, and s techrelogc movaton. s bl
Glowasz 2021 (2018-2021] TovA 3674 The Impact of AI-Driven Project Management| The project management industry s continuously facing challenges with rather low project success rates, which therefore| The paper aims to investgate the on the findings, & o
owere will be drafted t0 transiion to an|
ecomed opportunty for the rject mansgement ractce to Iprove s servce ualty, 0 adies s eXHITINON € Wl mpact project managemen| st cuurl et it s 3w
shortcomings with project delveries and ncrease the effiiency of projects. Accordingly, Al In project management s|practitioners and their norms and values i terms| data-criven — organizational o
expected t0 enter and revolutionize the project management industry over the next months and years. This new realty| ofdecision-making n projects vonne reioomy o oo
however means also dramatic change for an organization regarding its decision-making and project culure since this wi outcomes.
mean a fundamental change in the belefs and behaviors of project professionals. The paper aims to investigate the ke
elements of
norms and values n terms of engineering
s, s e ing won e on ot oS, v 7t e sl 3 repeemen o
professionaljudgment n assessi
Spretzentarth |2021 [2018.2021] Tvn 3603 Supplr Selection with Al-B25ed TCO Models| The gosl of this research is to understand more clearly the Ifecycle cost of supplier selection using methods of artifica|The goal of this research i fo understand more| This study suggests practical ways to break| Management o
(Cost Predicton Case Study in an Automative| nteligence (A1) with  total cost of ownership (TCO) model o reduce uncertainty and make better decisions. Al is 3
technology for operations management and its usage s still in s nfancy (1. Few have successfully inegrated Al methds| methods of artificil inteligence () with  total
ool emerge (2] [3]. The research s iven by thel cost of ownership (TCO) model to. reduce
at 3 German automotive manufacturer based on three interlinked data sets. These include: 1. Nave algorithm models are
evaluated as baselins for quality of cost prediction based on supplier selection nomination. 2. Engineering and production|
changes are analyzed since they often lead 10 price increases [4. 3. Cost breakdowns are considered, as they are applicabll
reated to
future works a-driven organizational culure, to improve the predictabilty of project outcomes stimating and scheduling,
parametric sk modeling, etc). However, databases may also support resource planning, project systembenchmarking anc|
performance improvemen, forensic analysis, and other processes in the TCM Frameworkauired for project success. ram|
scheduling, with multile prime contractors, and have developed 3 workable and efficient methad of handling thel
program, following the ARCE TCM Frameworkand recommended practices. Tris paper wil provide detailed guidelines for
seting up the project controls pracess, developing the program schedule, analyzing the integrated program
Wolmann |2021 (2018.2021] Tcw3756 Recommended Practce for Project Historical The value of good project historical data and metris for use I project planning (estmating, planning and schedulng, rsk| The main focus is on databases for estmating | databases may also support fesource| Analysis o
v analysis, etc) has always been recognized by cost engineers. The AACE® virtual brary includes examples of successfullplanning and scheduling, and risk management| planring, project system benchmarking an
However, (eg, estimate validation, ~ conceptual| performance improvement, forensic analysis,
ime and scheduling,  parametric - isk|and other processes in the TCM Framework,
ovever, cesng et n rificl ellece () anac, busess aligerce too and the avlbty of modeing c)
software has raised interest, This nterest resulted in the deve 1t of Recommended Practce (RP) 1
v i Dtaone Deviapment T . gk o reements s pdcmon Gt
is also included. The|
ntended audience s owner, contractor and agency ganizational and technological planning of engineering projects,|
particularly the buiding works.changes on labor  productivty, 1t should not be considered - replacement for
in assessing to break|
down uncertainty into a measurable quantity. References are drawn from the Total Cost Management Framework and thel
appiicabilty isdiscusse
Whiteside |2008 [2010-2010] Estor A practial Application of Monte Carlo| This pape This paper describes 3 practical application of the| The approach can help companies develop| Analysi Anaiyics
spreadsheet and time-dependent historical data, this simple Monte Carlo routine is useful in forecasting productivy, Brownian-walk ~ Monte  Carlo  simulation i unique near term market nsights and trendsi
Iabor trends, etc. data can not be modeled using standard data|forecasting. in order to compete in marketplace on|
regression techniques. The paper discusses basic forecasting for single commodities, and it outlines a more roby anaytics
‘Monte Carlo simulation is veny
popular to calculate the "PS0 value” for contingency planning, the true power of Monte Carlo simulation is in dat|
el or orscaning byo the kot it a0 destring the rrge of s et T
nderstandng e to enure sefl qualty dota can help Improve racking, dceionsand preicons related to utre
Wolf 2012 (2010-2014] RsK925 o A A Gumae Ao o7 e st Tt s of o 7 Srdo 1 WY 0 sl eedton O T T aper s it et o] The e Wl st = e Waregemee Anaiyics
ement el o scpe. More sy, e i cnt and shecl s il e by rnce I he sty of e dsmposn sl e essres, st aplstion n el ccavsion, it
o fficlt nd schedule. performance indices, into|fundamental theories apply to any scope of
of eficiency, productivty, and
soluion. I order to plan, contra, and learn s 3 factor in understanding cost, schedule,
s paper discusses quantitative methods for decomposing traditional variance measures, such as cost and schedule and the associted risk
performance indices, into measures of efficiency, productiviy, and scope variance. It then shows how these historical
measurements are benchmarked to improve project planning through estimating and risk management. The paper wil
Blodgert 2012 [2010.2014] (own. 1055 mlemering Primavra 76 Rlese 1] n 2011, comparydecided o Implemer e race rnavera sl o rjetan Frtolo Magemer (P ol s paper wll dcuss e busness case o Management Anaiyics
cading Change Large  Owner Includet i the scope was the upgrade of our Web to Rele most current versions, leading|
and integration of Primavera Analytics, Primavera Inspir interface with SAP, Oracie Business Process Management (BM),|change from the grass.roots In a large owner|
innovative uses for some of thel
implementations of this scae of all the major Oracle tools. There. the tools, and realizing the results of|
profession about the "Oracl zation” of the Primavera we al know and love, and what that means to the future of the P the change on overall project. and. program|
his paper
the change on overalproject and progregles to ensure
Blodgett 201 (2010-2014] own. 1670 Using|"ntegrated Reporting” can be accomplshed by using reporting and dashooard tools that support accessing multipledata| This paper will discuss the business case for| A further objectve is to move beyond sloed| Analyss Anaiyics
ower of|sources diectly or through a data warchouse. The data sources can include Primavera PS for planning and scheduling; 3| developing Integrated Reporting dashboards; an|spreadsheet data by incorporating various
P The data warehouse is the “central database containing|example cas an exsting dashboard|sources into 3 single source of consolcated|
cata withdiferng structures used in producing reports that incorporate the data directly from their suditable source| develop by a Utity company; and|information.The data warehouse can also bel
databases. The report/dashboard solution is supported by programiming to align the data based on common clemens to|lternative approaches, such 35 offthe. shlflused to store snapshots ofdatasets n order
provide Enterprise levelinformation, supported by individual system audit reports. & further abjective s to move beyond| Analytics offerings o perform trending and analyics.
ping an exganizational of engineering projects,
Lucey 2017 (2015-2017] (own.2565 ol to construction analytics based| This _ allowsbusiness _ ownersto _ more| Management Anaiyics
o information Combined with an influx of data fromemerging technologies,the challenge for execuives i to monitor their projects and more
with lmited resources. The{rapid  and  reable ~ snapshots of  project asily identiy rsks.
ypical implementtion of project management solutions within capital to redundant tracking
multple systems and decreased data quality from disconnected systems. The various data sourceshindermanagers from|
priritizing, understanding, and reporting project performance. Analytical and data visualzation solutons tallored to thel
construction industry can help summarize performance, provide deeper insights, and highight previously unknown risks
data sets provides owners with rapid and reliable snapshegies to ensure useful quality data can help improve tracking.
toimprove the
rou 2018 (2018.2021] RiSK2926 redict that the Fourth Industrial Revolution(e. Industry 4.0)wilcause fundamental disraption. Withi thel this paper il exploreialgoals for data science| New technologies promise to make. thel Analysi Anaiyics
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Improving_Portfollo Management through]
Integrated Master Schedules and Dashboarc|
Jytcs

on

that drive success are chalienging to_identiy, et alone adjust as the project proceeds. As the backbone to project|
management, project schedules and related reportingstruggle to provide actionable, nsightful information and oiten fl
o o It dependenies aa Svred esouces s rograns a0 DUAnES oA
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ubowtmroing

e devlping » compreerse, gt
med master  schedule,then

This in _creases confidence across_the
levels of

schedule

objective, data-driven decisions to improve|

benchmars, and 8 ntegrated, and|
confirmed master schedule,then

of human error i the reporting process. Thisincreasesegies to ensure useful qualty data can help mprove tracking.
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This paper wil detal the four development steps:
gatheri

improve  stimates,  Forecast

perfomance Measurement

ering, cata classification, data analysi,|
the

(Across a portfolo, the changes can resut in
sinifcant savings and form the basis for

et dopare

forhe comparton o be viableThspaper descibes the steps nvived In developin a obust

organizations can
reductions and  focus sk management|

nfidence,using only 3 few input variables. This paper will detail the four development steps: cata gathering,

of cor
classification, data analyss, implementation,and refinement Using the results from the tool organizations can negotiate|
the ch
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6 Leadership, Traiin
Methods for Large Capital Programs.

the same time, projects are getting larger, more integrated, and more complex. Generally, project controls and]

eaetons e gesned from taning ond
undreds

is outpacing improvements. Layer onto this the notable project failures and bankruptcies, and It becomes clar that
P tobe

of shes and gl
roses thr wars e a Pl

necding

el 5 now 5 ovrcome. e baance

e ofsovta month. Th imavrs ot scord g 1 not sl 1o ke e e

organizations. Training|
should be strategi, targeted, and planned in such aegies to ensure useful qualty data can help improve tracking.
decisions,and predictions related to future works.ta-drven organizationa culture, to improve the predictabilty of project|

project. systembenchmarking and

performance improvement, forensic analyis, and other  processes i the TCW|
rameworkquired for project success. a

fam schesn, i e prine conats, nd e devaped 3wl
and efficent method of handing the program, fllowing the AACE TCM! frameworkand recommended practces. This paer
oo detalo s 1 ki o he e contal ot dvlopns e gt v, nohane
the integrated program schedule, identifying and mitigating performance fisks in conjun

P6 without knowing the mechanics of scheguing.

Data anaiytics and metics can be used 1o
implify the process o categorizing people
o actionable groups.
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Optimizing_Canstruction Projects through|
tve Information Governance and Data
anaiyics

i that defines|

The construction industry s generating data and information at an expanentil rate. Due 10 vallabie]
ta| construction data, information governance and analytics have become two of the most pressing industry processes. This|
oute

paper
 four-level information governance framework.

this_paper_describes how constructon|

paper provides an introduction to information overnance, outlin for stakeholders throt
et ey 1n adion. ths paper presems 3 ety model ot defines 5 four v ot nancel
amevor to descriethe fvl ofiformain governanc at esch s of the consrocton e naly. s paper|
describes governance and

the level of information governance |
ach phase of the construction fecyce.

and ackanced analyics 1o make informed|
project decisions,locate information uicly
tigate ris,

andigation
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Developing _and__implementing _ Visua

and from the most & tools. The author, working for an ENR Top 50 Program Management|

s presentation wil focus on how to create

enticing and  attractve  business _intellgent|

The sharing of multiple effective and|
successful implemented  dashboards il

a workable and effcient method of handiing the program scheduling reporting using two dynamic and

share with collcagues and

inteligent analytics tools, Microsoft Power Bl and Google Data Studio. The sharing of mutiple effective and successfl
implemented dashboards wil tempt the reader to use this new technology in their everyday work and improve client’s

reader to use thi
everyciay work and improve clent’
satisfaction when it comes to dynamic viual

i their
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Data Analyics to Orive Reporting and|

‘Many large organizations have centralized reporting teams and data analsts who develop a variety of reports for

This paper wil focus on four key areas

Insights for Timely Decisions and
Business Performance.

Intricacies of the work and possesses strong data management and analysis skils. The challenges for these teams include]

o greater value for organizations; however, what often results i signficant effort to manually curate the data to updae|
'g reports and less time for analyzing the data to dive key insights for timely decisions and improved business|

reporting framework and a robust system architecture with a historical database from a data-driven perspecive, an|

that allows for

helping project and portfolo stakeholders and leadership reach decisions more quicky and manage thelr business more|

effectively. This paper
gancaons, dta automaion and managemen, ssssing effcivencs and congtency of ke perormance ndcators,
layered reporting that caters 1o the varlous levels of the target audience, and current systems and tools, incucing thel
Integration of business ntellgence and data visualzation solutions. It will Incuge the requirements to implement th

developing 3 standardized  reporting
framework for large organizations

effectiveness and  consistency  of
pert

wding
[eigence anddta vsuluatin sl

Anaivics
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Predictve_Analytics ConImprove Cost|
Estimating for Smart ity Projects

Smart city projects wil dramatically improve urban g, If they succeed. Many cites and traditional nfrastructure|
construetion contractors are being challenged o understand, estimate, budget, propose and execute complex technology|

This paper wil descrbe these models and lustrate]
the value of accurate estimating through a smart

gies,
with typical contractor over-optimis, results in under estimates that may lead to disaster. Urban Iing il only improve I
an b

achieved by leveraging benchmarks and lessons Iearned from defense and securty command, control, communications,
computers, intellgence, surveilance and reonnaissance projects (CAISR). New smart cty statistical predictive cost and|
predictive models, are a ertca resource for ity governments and contractors|
per wil egies to ensure useful quality data can help improve tracking,
decisions,and predictions related o future wor
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G

Estimate Valdation and Bias Assessment:
Ratio-to-Driver Method

the practice of cost estimate validation including a method calied rato-to-drver. Validation starts with the business|
establshing an abjective in terms of a cost strategy that s captured in the basis of estimate document. The cost stateg|
defines the Achievement of thl
cost strategy is the quality being assured by validation. Then, reliable, normalized metric (cost estimating relationshipsin

learning, ool pinpoint|
e cue of s, Becase b estmate s+ e s, s alation e s wldton s s s
step in quantitative risk analyss. While a long-established pracice, estimate valdation s not defined in AACE®

G e s, s
2% basi fo a P hat il s ot
et thes e 31003 (e vt 105 o o enimaten, 5705 fimae pomne, dat G o
(estimate requirements) and 42R-08 (parametri isk analyss)

(Analysis

Anaiyics

Fingiand

015

(2018.2021]

[E

The Constructble Process — Moving Beyond|
510 to Build with Confidence:

Today's construction stakeholders Gon't care how fancy a bullding Information model (BIM) is, they care about having|

bulgings done on time with minimized over mista

rchtecare, enghectg, and contrucion (EQ) rofesnas s i th deon
2 just BIM.

to manage construction acthtes, team collaboration and improv ining
o, ejek angemem and ensinecring o 5 colabr o platin, o om afrent sources o o

before they get onsite.
.

proces also
oo cotrcin kbl i s and e o et sl sy dats e vl e vk

This ntegrated process helps al stakeholders
e complete visibilty with the project 50 that
they can coordinate

to[ s data-centric _process

alo_provides|
construction stakeholders with analytics an
business inteligence that can be used to not
just ith confidence but also optimize
theicentire busines process, procedures and|
operations.
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Tovn 3437

Design princiles for Creating 2 Visualh|
Appealing Dashboard

of these indvidusls. A dashboard is  good way to
provide insghts ranging from 2 top-evel summary analysis to detaieceve tracking, Often, however, data professionak

and 1 1 for desgning|
on sppeaing dashboard and can it ot
professionals i accommodating the needs of

people i

at various levels within thel

pap
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Construcion frms sl fous an buing the et Recrding v, rding cnsrans, and mritring prgrss|
Therefor

his paper demonstrates how these reports and|

and
Advanced  Schedule  and
Management

o gather and sty informtion, thus reduing thei efectveness i project plannin, decision-mking, na et

constructed master schedule is missed. Improving the colection and integration of meaningful
master schedul allow firms to anticpate and provide insight nto costly project isues and assist with planning current and|
o

lfe projects, this paper demonstrates how tegies to ensure useful quality data can help improve tracking, decisions.and|
predictions related to future works.tarven organizational culture, to improve. the  predictabilty of project|

iave been proven to assist in multpll
ways, including change-ords

reporting on_ progress; identiying key. project|
{ssues; analyzing nternal ssues s

fr_requests; weekly fut

dentiyng progress impact trends, and|
developing. precictive. anaytics to. identiy
ure rends.
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Zangeneh  [2021 120182021 TCMAST33 [Analyics of What? Implications of Industriall The fourth industrial revolation has led to widespread digitalization across the delivery chain of construction and project| This paper provides an overview of the authors'| proposed for successful_project.analytics| Management Anaivics
Megaprojects  Complexity in  Data-Driven| industries. The digitalization of project processes and other technological enhancements such as digitl project delivry, experiences perspectives project|functions.
Forecasting, o and success factors in dealing with|
arificial intelgence, and machine fearning are becoming ever more streamined and available for 3 variety of tasks, raising such
an create
antge. SSIETALE a0 U e (e 3l i o e pets of 5, nerert ol of
jects as ond, nature of project sanagement, and controls
2 h, ewiedg of N perfrmance anonkal Ao, 109, and s tchlogic ovaton. s ol
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Database Development analysis, etc) has always been recognized by cost engineers. The AACE® virtual brary includes examples of successfl
lmeratons. Howevr, e chllnge of devaapng and ol 3 i otane demrds on e e
time

owewr ncrssig nerst n i ligence (W), s, buiness ntelgence tads nd the vty of
software has raised interest, This interest resulted in the developr Recommendsd racce (1) 114220
v o DtaneDevaapmet T 1 gk o reqemens st pccoion ﬂm\nv
A 1 im0 e, |
intended audence s owner, contractor and agency egies to ensure useful qualty data can help improve tracking.
econs ndprecctons et ot wora v arganationlclure, 0 mprove the predaity of ot
tc). K

o vtembendhmarking and pertrmance. Imoromen, foens anass, and ot processe . the TOM
Frameworkquired for
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