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(Y) BIMJ g léea uﬂ bl 3131 g v

FPRY
L BIM J) paiiy L3 & 530 5 b Sl ae dalatll e 3,k e <ot Lalall asli 3
a5 BIM O atiioy LI £ 5 e (gl Slam B 50 3 Audad Jhlie o) il 5l aaal) 13 b
APEREY

1l shad a8 (adlii Jhalaal) 3 ol dlee () L 288 4 gl a3 Lo e day s daa) S
gl andi < Hhdll #3le < Hladl) Jidas < ladll aaas

identify -> analyse > manage(action) -> evaluate(monitor)
Risk Management bl 3 )

A6 <) ga¥) aladiu) (Sae Hhlaall g1 gl yaail
(Mindmapping or Brainstorming) dsadll dday )all 5 Jadll caaall o
Ishikawa Cause and Effect (Fishbone) diagram) =l 5 cludd Suawy o
(Workflow Flowchart) Jdue¥) judbhic o
SWOT 4dsinc o

(Likelihood of Risk) 4% s cillaial @ jha JSI lisald aai (e 0¥ - jhladl )l Jdail 2
(Risk Register) shlaall Jau Joe oL o5 (x  (Severity of Risk) 43 sha s )y

(Risk Management) kil 5 5la¥ Zoulul 3l (el 22 g8 Hhladll dallead 3
(Avoidance) 2\l

(Elimination) 411 )Y)

(Reduction) J:lsill

(Retention) Llaiay)

(Sharing) as il

Dbl 23l sl 4
Key Performance Indi-) il 133U &l iise Gash oo Ml Jall #laida ;o a0a3 @

Yy, -



(cators

Gain Ownership for Risk Man-) 4eall 5 G 3Usl () Ge Jysmall 5 QI psT 0

(agement
(Plan and Report) dix 5l s oo dbad anii @

Signoffs from Risk or Management Committee/De-) il da 33U <l goll 331 @

(partment

BIMJ! g e (& Aliadi Hhlas ¢ sl

il Jgla)

Employer’s Information Re-) dwall ks ((Specifications) <lial sall 7 sagare 1

(clarity of quality of deliverables)ishaall &l lai¥l 3358 = a5 5 (QUirements

- haall 1 5 laY

g sl ey xie (stakeholders) <l kYl aea o (collaboration) ¢steill Cle laia) Jae
il Lkl Y

audit) @ 1l il 5 (quality assurance and control) dsliall 32 sall Glilaia pia g
& sl Jal 4 2ie (signoffs and validation) adeadll 5 aslaey) <l sy 5 (checks
Y

4 Jise saall L) ae ) g8 aladinly cile sheall JWiS) 5 283 (audits) Al a L) e 4 ladl)
(point cloud data) Laill dlaws Slily 54, yiasall e

25

(plates and checklists

DELIVERABLES

[(REFORTS, PRODUCTS, OUTFUTS)

The 6 « C's » ®

COMPLETE CLEAR
= gccurate representation = easy bo understand
of the work = well structured and focused
= translation-readiness
CREDIBLE CONCISE

= focused on the essential
= workable output, topics

involving sufficient testing,
and matching the initial

objectives,
CORRECT CONSISTENT
= without mistakes or amissions = with the other parts,
In terms of vocabulary,
N% definitions, concepts, standards

sl ate Jhlia galdl 4 slad) il slaall (ailiad



J g 55 A (expertise of the supply chain) x5l dluls &l s acal Al Jil 65 a2e 2
£ ool clillaia aa il pall 3 i 3 BIM
:)Jaﬂ\ RV SJ\J‘)[

Sl ghaall i i€l il gy L) 5 ARbAA agily sinay 2 il Andd A, 50 Al 2L @
& 5 raall Adlaid) ABLY) Y (electronic information portals)

dwlial o) U el (questionnaires and interviews) @Sblaa 5 Glbuinl Jee @
(Skills Knowledge Expertise) <laslaall 5 <l jlgall 55 pall (5 ina Glasal g 5 il
BIMJ!

Jue ) s Je cupall duad) jiul dbd Jead (BIM champion) Jbéiue [ jwd el @
BIMJI sty (workflows)

clear documented delivera-) g s el 4 slaall Gl eVl = pmgy G5 e UL @
g soiall JOA uafi gl agd ¢ g (g1 saldil 2y ) 6ill dludis 51 (bles

Yl alal ja ¢(client references) cptbadl edleall (w0 dpasi aal e e Jpasll o
targets) asss &3 Al <slaY) 5 «(previous case studies) L Jeadl a3 Al a jliia
(achieved

Key Risks Wording ,)

+ suboptimal personnel
competence (including education,
confirmed qualification, additional
training, work experience);

s inadequate system of motivation ®
and stimulation;

+ lack of employes awarsnsss, ;)

Control of
Personnel

Risk Treatment Areas:

+ correction of procedures for
determining the necessary
expertise;

+ carrection of hiring
procedure, including MNesw
employee orientations;

+ Use of mentoring,;

Process Owner Risk Manager

ISO 9001:2015 cl. 4.4.1.1; 6.1.2.b.1

BIMJL Janll da 331 <l juall il 53 e lalia ki 44

G (2D exports)ata¥) 40l g5 ka5 (3D models) ) A8 =il Eyass axe 3
ALl & 5 yhall ol Hhal G (collaboration) gstedll pxe o) asaatll & & juadll
:)LQ\ Y 3)\5\}[
54 gl pe Glaslaall claraaill (validation) dsa (e A gane 4y 92 dday @83l @
(clash detection) g s el yalic u dldaall e Caisl)
QLA)L.AS\ cL;\j).\SM m)ﬂ\diu)‘cjﬂ\ccdw\cjﬁ(w X! ijdgﬁ\)njes;ae&ldm °
Common Data) A8 il clilad) 44y Jala A glatall/alilined) el o3 48y Chlatiual
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(Environment CDE

& s piall e 5zl 5 bl Cand ) Gyt il gan e

el juledl A lile (o il (file naming conventions) Cliladl cibues alai aladinl o
(status) —aldl Als 5 (version)_laa) &b ol s <BS1192 Jis (standards)

5 il @l ) 8 s (collaboration) s dadl G358 om osadll Gleldal dgaa o
Common Data En-) 4 _jidall SUlall 4 IR (e Gow Lo 285 (e (3811 aa Lgilpa 5
(vironment CDE

8 5ally oLl Jleet eUadl Ul 5 cila glaall Ll Jaill 4
Al 1 5oy

& 48 )L (Integrated Project Delivery IPD) JalSiall ¢ 5 phall anlid alai aladiul o
sl o bl duls L 5 hladl 5 jileadl 5 CalSal oLl b e g gl Cal
Loy

zesadd) LY il EIR, BEP Jie g sl il 5 e sbeal agdud) Jalil 5 Joal il o
PAS1192 alulu Jic Axallall julaall

il 5 avecadll A Jlae Y o adisil) 5 gaall 5 Gl aldl el Juldll o

(financial claims) adtl el Halh llaall 50 Jsatl dae sl Jarll )l aladiu) @
(LOD )BIMUJ! ¢ 5 1w Jualsi palic kel iy 05l NBS Digital Toolkit a2l

() Bl e (rusall 3 gal cilimall) Lia 1 9iSH 483 p2e 5 Eln 5

- laall 13 5 oy
48 4iia 5 4l (Sl 4 (information backup) <blall lisal) &uwill e
(IT support) <le gleall La sl iS5 a2 @

5 o glaadly danidl o) el Cuall aidd (@ccess rights) Alidll Jsasll Gia clac) o
(cyber security measures) 4l 4! bl

IFC Jali 5 alasinly Lals clilall jyaad dey sV 450 =3l Jaly il glaal) danl e o
2 jie gaall ualiall (e dd 8 Ula) ity (53

L ol 31 JSLER Cuay Cila glaal) 288 Uad) aa 4a 32U (insurances) Ol yall i Jac
s Sl e ) J38 Al & (contingency plans) ) shll dlay b s
(software hardware) <laxall

(regular updates) <llall Aelaive Gt Joe o




_» <
4 * Hacking * Denial of service e
* Fraud * Sabotage
— * Collusion * Terrorism
— : * Theft * Surveillance
* Malicious code * |nterception
* Social engineering * Brute force attack
ey * Coertion * Vulnerability exploitation
‘?' * Corruption and bribery * Legal exploitation

* |nsider abuse

BIMJ) & 5 Cila glaa 3¢5 38 ) ds ) i3l Hlalaal) & 53
G gl 533 gall 5 le daall Jia a8l 2 gy o) V) a2 Hhad e g bl Cal phal G agiell | 6
- haall 13 5 Y
Anliall Gaaldl) Gall o s(Jlae Y1 e JUELLY) Glacal clllall Jglaall (ha) S cililana apii
& &l 3L (Project Bank Account PBA) aoliall 44 paall clibual) ol (L)
Lalas Lgale (3aiall el sall (8 2 ) 0il) Al 8l liall wial) (jlanal o liall oy sl
Sy Al 5 35S Apubiall Ciled Jal) a5 g alaall aaill ¢ gall
aal) 3 gin o) 1Y) Glaal & ) 93 Slaal j
e @ il (Integrated Project Delivery IPD) JalSiall & 5 piiall alidi alad alasinl o
L) ALl 5 (3 (lanal Shal 358y 35 b g 5 sdhell il 5L

TRIANGLE QF RISK

BVILDERS RISK POLIKY

REIMBURSEMENTS
YOVR COQVERAGE CONTRALY

giall hlaa sl

s



Gl 5 e i Jia ciliadliall 5 CileUaally dadial) e slaall b &8all a2, 7
- laall 1 5 oy

Bills of Quantities Sched-) @Sl Clua 54 gaall (al & aladtuly Jlee Yl Allis arudi @
& USS 9 ¢ aﬁ)ﬁd\ cdady! d:\hﬂ Sl 9 iaaididl BIMJ! CA\} di\d.j M\A}UY\ (Ullng
Gl slse g staall 313ae Jie slad) aad 3 3 4 jie gl ualiall (al g3 Jasa slel e
Gl ¢ 4 gundll Liliils 5 i) cualia sle) ¢ (axes alignment) cukdall ki gl
=)

),_uj\Jm‘y\&m)\j\tg_gs@MM\Q\MMQQM\QCWQ‘@;; o
Al s sl (inflation and currency exchange) il J; s

BmS &l il L (5 8 Al &l juadll oAl - gia g 4 gllaall paliall Gl 5 98358 28T @
Sy e

Aalal) g dalall diall dag i QUL Lallay i (5) loon 3 e Gadl) GEY) e 0N @
= & Ja Shad (variations and change orders) &l 2 sall Gle 6 5l aeaill
¢ (remeasuring) g s sl sl e LSl Cuuad Ja Sl (g gual 4 ha A

G AY) La sl Claall 5 o 38l JSLEe 5 ) Al (& Halll Clis Jae @

daia  Jglaadl il | 8
Sylaall 13 3y

duaail Jilyy MY (Critical Path Method and Float) zall sl 435k aladiul e
A 31 Jslaad)

Dnali g) Cugan vie dially 4l jall Jag Hall nasi e

éﬂ\j&\)@Y‘&ﬁJmc‘)}mg’Ag)Jﬂ‘ &E\JY\ °

A1) o) gall Liayl 5 5 piadls Cpalalall e Jaliadl duliall a1 5 4Dl ile) jal poag (e S o
leds Caad dia 1 J glaadl Judast Gl ) (e 038 () Cua ¢ Silanall

AV Aia Wl Claall 5 oy 3adl) JSUie 5 oy sl 8 ,alill Gl Jee o

“No Action”

Least Cost/
“Monitored Natural Leasf{mn.qedmte, aite-
Recovery” (MNR) Specific Risk Reduction

“Cap” (simple or complex)

“Shallow Removal”
(dredge/excavate and cap)

“In Situ Treatment” (biological,
chemical, immobilization)

“Confined Disposal Facility”
{(CDF) or Contained Aquatic
Disposal (CAD))

Highest Cost/
Greatest Immediate, Site-
Specific Risk Reduction

g5l SR s g1 5 ians

“Full Removal” (dredging,
excavation, treatment, disposal)

B e



Janll 83ea 5 e Ao e 38 Lea (pals gdll by giaa (alédil | Q

- hall 13 5 )0y
Maslow’s Triangle ) sk &l @ik e agilabial poat 4 seul aginai o Cplalall s
( of Needs

Crlalall (5580 Cpuatife J8 ey )& Al 3 5 alalall Al Einy e

Cplalall = gim g 4a o 5 (INcentives) ClEKe 5 38 ga g Claadia plad 4

ain sl o 5 alalad) Bl ayda gl Ao Laia) e AalE)

sl e i iy Cad 4SOl jlee dga g ade dagi 48,800 Al JSLaL 5l i)

Otlaladl (5 gisa oo ) 5 aill A jae panadd s W Jaall Y 5 g4t ) Ao (S 52 4l

laal il 3 lal A sed (Task Team) Jandl (38 ana (i

(Complex Management Structure) sl 3 )la¥) 40w 5 45 2 Glagail) (e 2all

pema s e ae Al s dual 1l (e (g5 el Sy Sia

Jaall b SV s s (Stability) a1 5 i Ll o

Cm bl o e Y s 43y (Roles and Responsibilities) @l sywddl 5 5l oa¥) naas o
Leta ) Jlaa 5) g asal

Cplalall ¢lal 45 )laal (Key Performance Indicators KPIs ) dsas ) el &l ylise pay @
Gl 4y )50 )& A

On daall 8 Olaladll 20a3 Gulelall e Leaiid (Code of Conduct) 48 sks ael é puuli o
el
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Health Mental
Being Thinking | *Work organisation
5 *Demands , Control, Role,
self-esteem lzarning to lzarn Relationships, Support,
self-responsibility decision making L Change
character problem sclving org:

self-discipline

Living

\ / vy
healthy lifestyle goal setting N _ ___________J T ——
stress management pl_anning or organizing - "~
prevention of disease wise use of resources \ N

record keeping
resilisncy *Counselling
+Resilience training
sRelaxation training
Emotional Physical *Time management skills
+Stress management training
Communication Caring

Cooperation
Social skills

critical thinking

Managing

community service

*Work climate

*Supportive managers

| *Work culture

Conflict resolution leadership

Accepting differences

Concern for others Working

Empathy

Sharing marketable skills Tertiary +Rehabilitation and return-to-
Nurturing relaticnships teamwork work

motivation

ssaJ1s SuiSeuelp pue Suppuanaid

(person)

*Treatment or therapy

Health Impact, Cost

Cralalal) cilalia

s dallas 5k

& 48y 48 e 2 (General and Specific Conditions) 4wl 5 dalall Ly,
J gaall ¢ liadliall

Bamyiiall o) Aa jaall 0ol A8 a3 Y

s (Reimbursable Costs) 2la_iw3U ALl callsall gas Mied CallSall Cay 23 = guia g ae
(General Conditions Costs) axlall L5 &l CallSs (e ¢ LIS
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Use of BIM in Construction Phase - Part 2 : Material management
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Figure 6 - A man passing by a US bridge construction site in Atlanta on Satur-
.day fell into a muddy area and was almost entirely submerged

Elhami Nasr, P. D., PMP; Tarig Shehab, Ph.D and Ana Vlad (2013). «Tracking
«.Systems in Construction: Applications and Comparisons

Sattineni, A. and S. Azhar (2010). « TECHNIQUES FOR TRACKING RFID
TAGS IN A BIM MODEL.» International Symposium on Automation and Robot-
.ics in Construction

Song, L., et al. (2015). «A Cost Effective Material Tracking and Locating Solu-
tion for Material Laydown Yard.» Procedia Engineering 123: 538-545
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Identify BIM Goals B E SR e identification of BIM
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Develop a process whichiincludes
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Design BIM Project
Execution Process
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Develop Information
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Implementation BIM process.

Figure i-1: The BIM Froject Execution Planning Procedure
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