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UuvoD

K pisanju magistrskega dela s pri¢ujoim naslovom me je spodbudilo desetletno delo v
podjetju, ki deluje v gradbeni panogi kot proizvajalec, monter in serviser hitro tekocih
industrijskih vrat. Pri delu se pogosto sreCujemo s konflikti napa¢nih ali nedoreCenih
informacij, najveckrat kot posledica komunikacijskega Suma v verigi naro¢nik — izvajalec -
zastopnik/prodajalec - proizvajalec. Menim, da bi se tezavam lahko ognili in ustrezno
prilagodili Ze pri sami zasnovi izdelka in pozneje pri njegovi montazi ter servisiranju, ¢e bi
komunikacija potekala drugace. V publikaciji McGraw-Hill avtorji navajajo, da je
produktivnost gradbeniS$tva v zadnjih Stiridesetih letih mocno stagnirala v primerjavi z
ostalimi panogami, in sicer predvsem zaradi pomanjkanja interoperabilnosti, oziroma
pomanjkljive izmenjave ter sodelovanja pri ustvarjanju projektnih informacij, kar naj bi
samo v ameriSkem gradbeniStvu povzrocalo 36 milijard dolarjev letnih izgub (McGraw-
Hill 2007, str.6). U¢inkovitejSo izmenjavo informacij med razli¢nimi delezniki gradbenih
projektov naj bi omogocil BIM-pristop (ang. Building Information Modeling, Building
Information Model) oziroma informacijsko modeliranje gradenj. BIM-pristop bom
pojasnil in podrobneje opisal v svojem magistrskem delu.

Zdruzenje BuildingSMART, nastalo leta 2006, je zasnovalo odprt IFC standard (ang.
Industry Foundation Classes), na katerem temelji interoperabilnost oziroma izmenjava
podatkov med razliénimi racunalniskimi programi. To je omogocilo nov pristop k
izvajanju in vzdrZevanju gradenj. Ze v zaletni fazi snovanja projekta se vzpostavi
integriran racunalniski BIM-model, ki omogoca integracijo v 3 dimenzionalen racunalniski
model ¢asovno in stroSkovno komponento, tehni¢ne lastnosti uporabljenih izdelkov, kot
tudi druge podatke, ki so lahko pomembni za razli¢ne deleznike projekta. Z uporabo
COBie standarda omogoc¢a BIM-pristop opremljanje BIM-objektov tudi z informacijami,
potrebnimi za upravljanje premozenja, tako prostora kot vgrajene opreme oziroma
inventarja. Sodelovanje preko enovitega BIM-modela zagotavlja, da si izvajalci med seboj
delijo iste projektne informacije. BIM-pristop s tem omogoca postavljanje terminov izvedb
(zaporedje in trajanje aktivnosti), razlicne ocene pri¢akovanih stroSkov ter dejanskih
stroskov gradnje, kot tudi izbor najbolj primernega ponudnika tako s tehni¢nega kot tudi
stroSkovnega in terminskega staliSca. S tem se lahko predvidi moZnosti in omejitve, na
katere lahko naletimo pri izvedbi gradbenega projekta, kot tudi pri kasnejSem vzdrzevanju
gradnje.

Pri uvajanju BIM-pristopa v podjetja in organizacije je vodilno vlogo v svetu prevzela
Velika Britanija (v nadaljevanju VB). Leta 2010 je vlada VB zacela pripravljati strategijo,
ki jo je nato objavila v dokumentu Vladna strategija v gradbeniStvu. Po njeni objavi se je
zacel vzpostavljati celotni podporni program za uvajanje BIM-pristopa v podjetjih, saj je
leta 2016 postala njegova uporaba obvezen pogoj za pristop k vsem javnim narocilom.
Socasno od leta 2010 naprej, je zdruzenje NBS (ang. National Building Society, v
nadaljevanju NBS) izvajalo vsakoletno anketo za britansko vlado, s katero so merili, kako
dobro je zasebni sektor pripravljen na vpeljavo BIM-pristopa v javna narocila. Oktobra

2010 je bila izvedena prva anketa, ki je pokazala da 42 % anketirancev CAD programov
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sploh ni uporabljalo in je nacrte risalo na roko, 43 % BIM-pristopa sploh ni poznalo, samo
13 % pa je BIM-pristop uporabljalo (NBS BIM Report March 2011, str.8). Podobno anketo
je NBS izvedel leta 2013 in 2016 mednarodno, z namenom primerjave uveljavitve BIM-
pristopa VB z drugimi drzavami in razjasniti kakSna je prihodnost uveljavitve BIM-
pristopa v mednarodnem okolju (NBS International Report 2013, str.3).

Namen magistrskega dela je seznanjanje in spodbujanje uporabe informacijskega
modeliranja v Sloveniji, pomagati potencialnim uporabnikom pri odlocitvi, ali se odlociti
za uporabo informacijskega modeliranja ali ne, ter spodbujanje razmisleka o zakonski
obveznosti vpeljave informacijskega modeliranja gradenj v javna narocila po vzoru VB.

V magistrskem delu sem ugotavljal, kako dobro poznajo slovenska podjetja BIM-pristop,
koliko je v uporabi, kak$no je mnenje med uporabniki in poznavalci BIM-pristopa ter kako
raz$irjena in razvita je uporaba BIM-pristopa v primerjavi z VB. Zanimalo me je tudi, ali je
med uporabniki in poznavalci BIM-pristopa vzpostavljeno prepri¢anje, da BIM-pristop
omogoca vecjo kompatibilnost in krepi sodelovanje med razli€énimi delezniki projekta ter
tako prispeva k dvigu produktivnosti kot tudi konkuren¢nosti. Da se tako prepri¢anje sploh
lahko vzpostavi pa je nujno potreben celoten ekosistem, ki tak nacin dela sploh omogoca.

Cilj magistrskega dela je primerjava stanja BIM-pristopa v Sloveniji z VB, Kjer naj bi bil
najbolj uveljavljen. Analiza naj bi pokazala podobnosti in razlike v delovanju slovenskih in
britanskih podjetij ter kriti¢cno samooceno, katere ukrepe in spremembe bi slovenska
podjetja morala uvesti, ¢e bi Zelela stopiti na pot BIM-pristopa.

Predstavil sem kriticno pregledano tujo in domaco strokovno literaturo, ¢lanke in
raziskave. Po raziskavi, ki so jo izvedli Carneiro in ostali leta 2012, je Slovenija ze v letih
2010 in 2011 po S$tevilu akademskih strokovnih ¢lankov na temo BIM-pristopa zasedla
deveto mesto na svetu, ki si ga je delila z Norvesko in Dansko, najbolj plodna avtorja pa
sta bila g. Tomo Cerovsek iz FGG-ja ter Raja R. A. Issa s floridske univerze (Carneiro et.
al. 2012, str.5). Kljub temu je BIM-pristop v ¢asu nastajanja pricujo¢ega magistrskega dela
v sploSni javnosti ostal razmeroma neznan ali celo nepoznan. To se je pokazalo tudi pri
le za profesorje. Kako pa so z BIM-pristopom seznanjena slovenska podjetja, podrobneje
prikazuje anketna raziskava, narejena na vzorcu stotih anketirancev.

Zaradi hitrega razvoja BIM-pristopa je kljuéen tudi pregled spletnih strani in virov vladnih
in nevladnih organizacij, ki s postavljanjem priporoc€il, specifikacij in standardov
sooblikujejo delovanje in javno objavljajo relevantne podatke o stanju BIM-pristopa.

V prvem poglavju predstavljam trenutno planiranje in kontrolo projektov z vidika terminov

in stroSkov glede na tradicionalna pogodbena razmerja, saj le ta bistveno vplivajo na hitrost

in kakovost izvedbe gradbenih projektov. V drugem poglavju pojasnjujem delovanje

informacijske podpore projektom, njeno zgodovino, oblikovanju informacijski podpori

projektivi (kot v gradbeni$tvu imenujejo tehni¢no nacrtovanje) in kasnejsi integraciji
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projektive ter stroSkovnega in terminskega planiranja. Tretje poglavje je poglavje o BIM-
pristopu, v katerem pojasnjujem termine za razumevanje BIM-pristopa. Prav tako v njem
predstavim postopek vpeljave BIM-pristopa kot nujni pogoj za vsa javna naroc¢ila v VB. V
Cetrtem poglavju predstavljam rezultate empiri¢nih raziskav, ki jih je izvajal NBS med leti
2011 in 2016 ter jih uporabil za primerjavo z izsledki lastne empiri¢ne raziskave. Pri
empiricnem vrednotenju raziskovalnih vpraSanj si pomagam z metodami opisne statistike,
rezultate raziskave pa bom povzel v sklepnem delu.

1 PLANIRANJE IN KONTROLIRANJE PROJEKTOV

Projekt, zlasti gradbeni, je po PMBOK-u definiran kot zaasno prizadevanje za
uresniitev edinstvenega izdelka, storitve ali rezultata (PMBOK 2008, str.5). Zacasnost
projekta nam pove, da ima dolo¢en zacCetek in konec aktivnosti, ki je lahko odvisen od
zadanega Casovnega okvirja. Kot primer edinstvenosti je v PMBOK-u navedeno, da je bilo
zgrajeno Ze na tisoCe poslovnih zgradb, vendar je vsaka posamezna zgradba edinstvena, saj
imajo te med seboj razlicne lastnike, lokacije, pogodbenike (PMBOK 2008, str.5).
Enkratnost projekta zato zahteva, da projekte pred vsako izvedbo vsaki¢ znova definiramo,
zato da bi jih kasneje tudi uspesno realizirali. Spletni slovar Fran pa definira projekt kot
sklop aktivnosti, kaj se misli narediti in kako naj se to uresnici ali projekt kot tehni¢na
dokumentacija, skupek naértov, tehni¢nih opisov in popis stroskov (Fran b.l.).

Hauc deli projekte na stohasticne, katerih kon¢ni cilji niso povsem znani in determinirane,
pri katerih je mogoce zaradi jasnosti cilja dolociti izvedbo Ze v naprej. Gradbeni projekti
tako spadajo med determinirane projekte, pri katerih se na podlagi vhodne strategije ali
projektnega narocila ze v pripravi zagona projekta dolo¢ijo namenski in objektni cilji ter na
tej podlagi izdelata celovit plan in organizacija izvedbe, po katerem se projekt nato izvede
in je verjetnost izvedbe projekta po planu tudi zelo velika (Hauc 2007, str.79).

Za zagotovitev ucinkovite izvedbe projekta je potrebno vzpostaviti management projekta.
Stare ugotavlja, da je med razli¢nimi avtorji projektni management najpogosteje deljen
na 4 faze (Stare 2011, str.38):

e planiranje, je predvidevanje prihodnosti in ocena njenega vpliva na zdruzbo,
opredeljevanje ciljev in poti za njihovo doseganje, ter razvoj pravil in postopkov;

e organiziranje dolo¢a medsebojna razmerja ljudi, ki bodo omogocili izvedbo plana -
kadrovanje izvajalcev, vzpostavitev oddelkov, delegiranje in prenos pristojnosti na
niZje ravni, vzpostavitev verige ukazovanja ter koordiniranje dela podrejenih;

e vodenje je vplivanje, motiviranje in usmerjanje zaposlenih, da bi ustrezno opravili
naloge, ki so jim bile dodeljene s planom in organizacijo - navdusevanje ljudi za
naporno delo, vzdrZzevanje morale, skrb za kulturo zdruzbe, obvladovanje
nesporazumov, sporov in komunikacij;

e kontroliranje vkljucuje spremljanje dosezenega in ukrepanje v primeru odstopanja
izvedbe od plana.



Velja okvirna delitev, v kateri faza priprave projekta vkljucuje planiranje in organiziranje,
faza izvedbe pa vodenje in kontroliranje (Stare 2011, str.43). Za potrebe magistrske naloge
se bom osredotocil predvsem na planiranje in kontroliranje projektov z vidika casa
(terminov) in stroskov projekta, saj sta ti dve komponenti trenutno bistveni, ko je govora o
razlogih za uvajanje BIM-pristopa v gradbenistvu.

1.1 Planiranje in kontroliranje ¢asa

Planiranje terminskega plana projekta se po mnenju mnogih avtorjev obi¢ajno pri¢ne s
Clenitvijo projekta in izdelavo seznama vseh aktivnosti, ki jo nato prikazemo v strukturi del
oziroma aktivnosti ali WBS diagramu (ang. work breakdown structure, v nadaljevanju
WBS). Pred zacfetkom Cclenitve projekta je potrebno skupaj z narocnikom dolociti
pri¢akovan obseg, terminske in stroSkovne omejitve, izdelek projekta, ki se lahko prikaze s
PBS (ang. product breakdown structure, v nadaljevanju PBS), specifikacije izdelka ter plan
za obvladovanje sprememb. Znacilnost gradbenih projektov je, da imamo tri tipi¢ne
udelezence - naro¢nika, projektanta in gradbenika, pri ¢emer je vhodni PBS za gradbeno
podjetje nacrt (v obliki 2D in 3D risb), ki ga pripravi projektant. Sledi Clenitev projekta,
kjer razli¢ni avtorji navajajo dve razliéni izhodisCi. Vsebinska Cclenitev temelji na
strukturirani Clenitvi samih proizvodov, posamezno navedenim podsestavom pa dodamo le
glagolnik in dobimo aktivnost v WBS-u; ter fazna clenitev, Kjer navajamo zaporedja faz
projekta in nam PBS sluZi samo kot podlaga za ¢lenitev faz oziroma aktivnosti. WBS
diagram je obicajno podoben organigramu, delo oziroma aktivnosti pa je mogoce ¢leniti
samo glede na besedilo, v enem stolpcu ali z zamiki alinej, za vecjo preglednost pa se
posameznim ravnem podpisejo ustrezne Stevilke. Haugan pravi, da je pri kreiranju WBS-a
osnova pravilo 100 %, ki pravi, da mora vsak naslednji nivo razgradnje WBS elementa, to
je nivo otroka, zajemati 100 % aktivnosti, ki so potrebne za doseg naslednjega viSjega
nivoja elementa, to je starSa (Haugan 2002, str.17). Kot pravi Burek iz PMI (ang. Project
management institute - PMI) sluzi WBS diagram kot osnova, na podlagi katerega delezniki
projekta nato izdelajo mreZni in terminski plan, gantogram, plan virov in stroSkov ter sluzi
za sprejemanje odloCitev v primeru nepri¢akovanega Sirjenja obsega projekta (Burek
2013).

Sledi ocenjevanje trajanje aktivnosti, kjer naj bi po PMBOK-u pridobivali informacije o
trajanju aktivnosti od oseb ali skupine v projektnem timu, ki je najbolje seznanjena z
naravo vsebine dela v konkretni planirani aktivnosti ter tako zagotoviti ¢im bolj objektivne
opredelitve termina in trajanja aktivnosti (PMBOK 2008, str.139). Stare pa poleg tega
omenja, da si v projektno razvitejSih zdruzbah lahko pomagajo s plani in porocili o izvedbi
podobnih projektov ter s statisti¢cnimi normativi dobljenimi z analizo koncanih projektov
(Stare 2011, str118).

Z zdruZitvijo trajanja posameznih aktivnosti in ocene 0 moznem vzporednem izvajanju
posameznih aktivnosti nastane mrezni plan, ki nam sluzi za oceno kriticne poti 0ziroma

4



CPM (ang. critical path method, v nadaljevanju CPM). Z njim dolo¢imo katere so tiste
aktivnosti, ki potrebujejo dodatno kontrolo pri izvajanju, saj so kljucne za doseganje
zakljucka projekta v zadanem roku ter dodaten premislek o izvedbi, in sicer kaksne so
moznosti za skrajSanje izvedbe (ang. crashing), saj bi si lahko tako ustvarili ¢asovno
rezervo. Aktivnosti, ki niso na kriti¢ni poti projekta, pa imajo ¢asovne rezerve, tako da se
lahko izvedejo najpozneje do zacCetka prve kriticne aktivnosti, ki jim sledi.

Gantogram (ang. Gantt chart) ali terminski plan je zaradi jasne predstave o poteku
projekta in zajemu vseh moznosti pri ustvarjanju Casovnih rezerv, danes med najbolj
priljubljenimi orodji za planiranje in kontrolo projektov. V uporabi je od leta 1917 in v
zaCetku ni vkljuceval povezav med posameznimi aktivnostmi, kar je bila glavna
pomanjkljivost v primerjavi z mreznim planiranjem. Poleg tega pa je =zahtevalo
spreminjanje in posodabljanje gantograma veliko truda in casa, ¢e je prihajalo do
sprememb planiranih aktivnosti na kompleksnih projektih. Danes je gantogram ponovno v
vzponu, zahvaljujo¢ uporabi sodobnih racunalniskih orodij, ki omogocajo hitro kreiranje,
posodobitev in printanje gantogramov, glavna prednost gantogramov v primerjavi z
mreznimi diagrami pa je jasen prikaz trajanja posamezne aktivnosti, obenem pa lahko
prikazuje dodatne informacije, kot so korelacije med posameznimi aktivnostmi in s tem
dolocitev kriti¢ne poti, napredovanje posamezne aktivnosti ali faz projekta, poraba virov v
posamezni aktivnosti idr. (Gantt.com 2018). Gantogram poleg krajSanja kriti¢nih aktivnosti
omogoca tudi ustvarjanje ¢asovnih rezerv s prekrivanjem aktivnosti (ang. fast tracking),
kar pomeni, da zatnemo z izvedbo naslednje povezane aktivnosti pred¢asno in tako obe
povezani aktivnosti potekata nekaj Casa socasno oziroma vzporedno. Prav tako pa je
mozno skrajSati aktivnosti z izbiro zunanjih ali dolocitvi dodatnih izvajalcev za posamezne
aktivnosti.

Izdelavi terminskega plana sledi planiranje virov, ki je tudi v tesni povezavi s planiranjem
stroskov. Po Heldmanu je planiranje virov proces dolo¢anja kaks$ni viri — ljudi, oprema in
finan¢na sredstva - in v kakS$ni koli¢ini so potrebni za izvedbo nacrtovanih projektnih
aktivnosti, saj kot dodaja Kerzner, raven usposobljenosti zaposlenih, kakovosti materialov
in druga potrebna oprema vplivajo tako na planiranje virov, kot tudi terminov in stroskov,
poleg tega pa se omejijo tveganja, ki lahko izhajajo iz pomanjkljivega planiranja virov
(Heldman 2002, str.196; Kerzner 2001, str.1205). Ce vnesemo stroske v gantogram,
dobimo plan potrebnih finan¢nih sredstev v posameznih ¢asovnih obdobjih, prav tako pa
lahko vnesemo tudi druge potrebne vire za posamezno aktivnost in s tem dolo¢imo kdaj naj
bodo posamezni viri na voljo za izvedbo aktivnosti. Oceno potrebnih virov projekta pa
lahko dobimo tudi z uporabo WBS-a, kjer v vsako aktivnost vhesemo potrebne vire. Po
PMBOK:-u je pri planiranju virov pomembno tudi izravnavanje obremenitev (ang. resource
leveling), saj lahko vpliva na zaetno ocenjeno kriti¢no pot. Pri tem zelimo enakomerno in
objektivno obremeniti redke vire in jih prerazporejamo iz nekriti¢nih na kriticne aktivnosti
(PMBOK 2008, str.146). Avtorja Rozman in Stare (2008, str.100) omenjata dva mejna
pogoja, in sicer omejeno Stevilo ljudi, kjer se trajanje in razpored aktivnosti prilagodi
razpoloZzljivemu kadru ali pa je projekt casovno omejen, zaradi ¢esar moramo imeti dovolj
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kadra na razpolago, v primeru pomanjkanja pa najamemo zunanjega izvajalca, da bi
projekt izvedli v zadanem roku.

V splosnem avtorji navajajo pri kontroliranju skladnosti izvedbe s terminskim planom Stiri
korake, in sicer ugotavljanje trenutnega stanja izvedbe, primerjavo trenutnega stanja z
nacrtovanim terminskim planom oziroma gantogramom, ugotavljanje sprememb oziroma
odstopanj od terminskega plana ter korektivni ukrepi s katerimi zelimo doseci izpolnitev
zastavljenih ciljev oziroma omejiti zaostanek. Z zgodnjim odkrivanjem odstopanj se lahko
hitreje odzovemo na vzroke, ki povzrofajo zamujanje projekta in uporabimo tehnike
namenjene odpravljanju zaostanka, kot so krizna akcija, skrajSanje izvedbe ali s
prekrivanjem aktivnosti. Najpogosteje se napredovanje aktivnosti, ki jih dobimo s
kontroliranjem, vnasa direktno v gantogram, kjer se sen¢i posamezna aktivnost ali pa se
skozi posamezno aktivnost nariSe linija glede na trenutno stanje. Tako se takoj opazi
zaostajanje aktivnosti, e posebno pozornost pa se namenja aktivnostim, ki so na kriticni
poti. Klein je mnenja, da je linija stanja (ang. progress Gantt chart, Jogging line)
najpogostejsi nacin kontrole terminskega plana (Klein 1999, str.56). B-C-F analiza (ang.
Baseline-Current-Future) je podobna liniji stanja, le da se tu vzporedno vriSejo planirano,
trenutno in predvideno trajanje posamezne aktivnosti. B-C-F analiza nam tako posreduje
informacijo o morebitnem zaostajanju posamezne aktivnosti, predvsem pa koliko bodo, v
primeru da ne sprejmemo nobenih korektivnih ukrepov, zaradi tega zamujale tudi sledece
si aktivnosti do konca projekta. Glavna prednost B-C-F analize naj bi bila po MiloSevicu
enostavnost uporabe orodja, s katerim doseZzemo glavni cilj projektnega managementa, to
je predvidevanje poteka projekta (Milosevi¢ 2003, str.394).

1.2 Planiranje in kontroliranje strosSkov

Po PMBOK-u je planiranje stroskov zdruZevanje ocenjenih stroSkov posameznih
planiranih aktivnosti, da pripravimo skupno osnovo stroskov, s katerimi merimo dosezke
projekta (PMBOK 2008, str.167). PMBOK deli obvladovanje stroskov na tri procese, in
sicer ocenjevanje, planiranje in kontroliranje stroskov (PMBOK 2008, str.157).

Okvirna ocena stroskov se izraCuna na podlagi preteklih primerljivih projektov in
aktivnosti, zato pri kasnejSi podrobnejSi oceni stroSkov prihaja do odklonov, ki stroske
projekta podrazijo ali pocenijo, s tem pa vplivajo na odlocitev, ali se bo projekt sploh
izpeljal oziroma ali pa naj se poveca proraun projekta, ¢e naro¢nik oceni, da so
popravljeni finanéni kazalniki zanj Se vedno sprejemljivi. Sledi podrobna ocena stroskov
projekta kjer terminski plan in plan virov sluzita kot osnova za izdelavo, saj lahko plan
virov predelamo v plan stroskov tako, da predvidene koli¢ine pomnozimo s ceno, poleg pa
upostevamo Se posredne stroSke ljudi. Podrobna ocena stroSkov in ¢asovni plan stroskov
projekta sta namenjena preverjanju okvirne ocene stroskov, ki je bila izdelana v fazi
snovanja, posledicno pa tudi popravku vrednosti projekta, preverjanju financ¢nih
kazalnikov, dokon¢nemu dogovoru o proracunu projekta, kontroliranju stroskov v fazi
izvedbe ter pripravi plana financiranja projekta (Stare 2011, str.127).
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Kerzner pravi, da ima vsako podjetje svoj pristop k ocenjevanju stroskov, vendar lahko za
zaCetno usmeritev delimo tehnike ocenjevanja stroSkov na tri pristope (Kerzner 2009,
str.574). Analogno ocenjevanje temelji na izku$njah in stroSkih predhodnih podobnih, Ze
izvedenih projektov. Oceno se prilagaja glede na obseg in zahtevnost projekta ter poteka v
WBS-u od zgoraj navzdol (ang. top-down), torej se oceni celotni projekt ali pa samo vecji
sklopi posameznih aktivnosti. Ker je ocena najmanj zanesljiva od ostalih metod, a je hitra
in z nizkimi stroski priprave, se jo uporablja le za odloCitev o smotrnosti izvedbe projekta.
Parametricno ocenjevanje uporablja matematicne modele, ki upoStevajo statistiCne
vrednosti posameznih, izbranih parametrov projekta, ki temeljijo tako na preteklih
izkuSnjah kot stro$kih posameznih virov in poteka po WBS-u od zgoraj navzdol. Ta
tehnika se, tako menita tako Stare kot Kerzner, najpogosteje uporablja predvsem pri
gradbenih projektih. Prednost te tehnike je ponovno hitrost, a je zaradi majhne natan¢nosti
uporabna samo za predhodno oceno projekta. Sledi najnatancnejSa tehnika, inZenirska
ocena, s katero se podrobno ocenijo vsi stroSki posameznih aktivnosti, od najniZje ravni
WBS-a navzgor (ang. bottom-up). Ocena temelji na natanéno ocenjenih stroSkih vseh
aktivnosti, potrebnih virov in stroSkih tako virov kot zunanjih izvajalcev, zato je zanjo
potrebno najve¢ Casa in stroSkov za pripravo. Njena glavna prednost je, da nam zaradi
natan¢nosti, v povezavi z gantogramom, sluzi za kontroliranje stroSkov med izvedbo
projekta. Kerzner pravi, da mnogo podjetij skuSa postopke ocenjevanja stroSkov
standardizirati s kreiranjem ocenjevalnih priro¢nikov, ki lahko zmanj$ajo stroSke priprave
ocene tudi za 90 % (Kerzner 2009, str.574). Podobno predlaga tudi Stare, ki meni, da je
smotrno pripraviti referencne modele projektov, ¢e se v zdruzbi izvaja veliko podobnih
projektov, ki vkljucujejo terminski plan aktivnosti ter potrebe in stroske virov, saj se lahko
s prilagoditvijo zahtevam novega projekta dokaj hitro pripravi zelo realen plan stroskov
(Stare 2011, str.130).

Drugi korak je planiranje stroskov, kjer zdruzimo skupaj oceno stroskov posameznih
aktivnosti s terminskim planom posameznih aktivnosti. Z njim merimo dosezke projekta in
kontroliramo stroske posameznih aktivnosti. PMBOK navaja, da ocene stroskov za
planirane aktivnosti zdruzimo, skladno z WBS, od spodnjih ravni delovnih paketov do
komponent vi§jih ravni, kot so na primer kontrolni konti, vse do konc¢nih stroSkov
celotnega projekta (PMBOK 2008, str.169). Lester pravi, da nam plan stroskov omogoca
ze na zacetku projekta oblikovati dokaj natanc¢no sliko poteka finan¢nih izdatkov in ce
poteka projekt po terminskem planu, se lahko izracuna potreben denarni tok, pri tem pa je
potrebno upostevati razlicna obdobja nastanka stroskov (Lester 2003, str.211). To nam
omogocajo sodobna racunalniska orodja, v katera najprej vnesemo podatke 0 planiranih
stroskih za vsako aktivnost in kasneje tudi dejanske stroSke, ko ti nastanejo. Podatki o
skupnih zneskih planiranih in dejansko nastalih stroSkov so vseskozi posodobljeni, tako da
nam omogocajo kontrolo stroskov skozi celotno izvedbo projekta (Kerzner 2003, str484).
V terminskem planu stroSkov projekta so tako planirani zacetni in kon¢ni datumi za
planirane aktivnosti projekta, planirani mejniki, delovni in planski paketi in kontrolni
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konti, te informacije pa so potrebne zaradi zdruzevanja stroskov po koledarskih obdobjih,
ko naj bi stroski po planu nastali (PMBOK 2008, str.168). Graf je sestavljen iz ¢asovnih
obdobij na abscisni in viSine stroskov na ordinatni osi, v graf pa se vriSe planirane
kumulativne stroske, ki s povezavo posameznih tock dobijo zvezno obliko ¢rke S. Graf
sluzi kot osnova za pripravo nacrta financiranja projekta, ki zajema tudi dolocCitev
finan¢nih rezerv za potrebe sprememb, ki lahko nastanejo med izvedbo projekta.
Financiranje se zaradi intervalne narave vnasa v graf kot stopnicasta krivulja.

Tretji korak, kontroliranje stroskov, se obicajno izvaja z analizo prisluzene vrednosti EVA
(ang. earned value analysis, v nadaljevanju EVA), sinonimi zanjo pa so tudi tehnika
prisluzene vrednosti EVT (ang. earned value technique - EVT), metoda prisluzene
vrednosti EVM (ang. earned value management - EVM) in sistem za celovito obvladovanje
prisluzene vrednosti EVMS (ang. earned value management system - EVMS). Kot pravi
Cullen odgovarja EVA analiza na dvoje klju¢nih vpraSanj, in sicer ali bo konéni stro$ek
projekta manjsi, ve¢ji ali enak predvidenim stroSkom, ter ali bo projekt zakljucen v
postavljenem roku (Cullen 2016).

V terminski plan stroskov se vnasa sledece tri S-Krivulje:

e BCWS (ang. budgeted cost of work scheduled, v nadaljevanju BCWS) ali PV (ang.
planned value - PV), to je planirani strosek, nac¢rtovan pred izvedbo projekta,

e ACWRP (ang. actual cost of work performed, v nadaljevanju ACWP) ali AC (ang.
actual cost - AC), ponazarja dejanski strosek opravljenega dela,

e BCWP (ang. budgeted cost of work performed, v nadaljevanju BCWP) ali EV (ang.
earned value - EV) pa predstavlja vsoto planiranih stroskov za Ze opravljeno delo.

Razlika med planiranimi stroski BCWP in planiranimi stroSki za Ze opravljena dela BCWS
prikazuje terminsko odstopanje oz. zamujanje projekta, razlika med planiranimi stroski
BCWP in dejanskimi stroSek opravljenega dela ACWP pa stroSkovno odstopanje oz.
prevec porabljenega denarja.

Sledi raziskovanje vzrokov za nastala odstopanja, saj ta vplivajo na konéni stroSek
celotnega projekta. Pomembno je ugotoviti prave vzroke odstopanj, saj lahko samo tako
sprejmemo primerne ukrepe za njihovo odpravo. Obstajajo razli¢ni vzroki za odstopanja,
najpogostejsi vzrok pa naj bi bilo placevanja racunov pogodbenim izvajalcem, zato Stare
za boljsi pregled nad stroski priporoca izris ve¢ diagramov, ki temeljijo na posamezni vrsti
stroska (Stare 2011, str.260).

Paulson je leta 1976 narisal diagram prikazan na Sliki 1, v katerem je ponazorjeno obratno
razmerje med stopnjo vpliva in stroski sprememb, kjer vpliv na spremembe skozi faze
projekta pada, stroSki sprememb pa narascajo (Paulson 1976, str.588).



Slika 1: Paulsonova krivulja
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2 INFORMACIJSKA PODPORA PROJEKTOM

Razvoj informacijsko komunikacijske tehnologije (v nadaljevanju IKT) je omogocil
instantno diseminacijo informacij, ne glede na fizi¢no razdaljo. Z naras¢anjem Stevila in
kompleksnosti projektov v organizaciji, je postala informacijska podpora projektom nujno
potrebna, ¢e se zeli ohraniti zmoznost ucinkovitega upravljanja projektov. Kot pravi
Kerzner, je komunikacija ve¢ kot samo predajanje sporo¢il — je vir kontrole, zato je nujno
potrebno zagotoviti, da se prava informacija najde na pravem mestu ob pravem ¢asu, ¢e se
zelimo izogniti problemu babilonskega stolpa (Kerzner 2009, str.238).

Informacijska podpora projektom je v PMBOK-u zajeta v poglavju planiranje
komunikacij, s katerimi dolo¢imo informacijske in komunikacijske potrebe udeleZzencev
projekta ter primernih na¢inov in sredstev za zadovoljitev teh potreb. Plan komunikacij je
potrebno pripraviti v najzgodnej$ih fazah projekta, ga skozi izvedbo projekta preverjati in
po potrebi spreminjati, da bi zagotovili neprekinjeno uporabnost, pri tem pa je potrebno
upostevati organizacijsko strukturo organizacije, ki projekt izvaja, oziroma njen
organigram, saj ta mo¢no vpliva na oblikovanje plana (PMBOK 2008, str.225). S tem se
posredno vpliva na izbiro in vzpostavitev racunalniSko podprtega projektnega
informacijskega sistema (ang. project management information system, v nadaljevanju
PMIS), ki naj bi bil prilagojen potrebam posamezne organizacije.

Prav tako pa je potrebno predstaviti revolucijo, ki jo je prineslo racunalnisko podprto
konstruiranje (ang. computer aided design, v nadaljevanju CAD) na podroc¢je nartovanja
gradenj in programov za projektni management, ki so omogocili izvedbo izjemno
kompleksnih projektov z omejenimi predvidenimi sredstvi in €asu.
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2.1 Zgodovina informacijske podpore

Zgodovina informacijske podpore je tesno vezana z razvojem dveh vej, in sicer razvojem
teorij o sistemati¢ni delitvi in opredelitvi povezav med delovnimi procesi, kar je
omogocilo sistemati¢no in avtomatizirano obdelavo informacij ter razvoj IKT tehnologij
kot orodja, s katerim je mozno obvladovanje kompleksnosti povezav in obdelovanje
velikih koli¢in podatkov ter operacij, ki so potrebne za ucinkovito management danasnjih
projektov.

Azzopardi deli razvoj modernega projektnega managementa na 4 obdobja, in sicer prvo
pred letom 1958, drugo med letoma 1958 in 1979, tretjo med leti 1980 in 1994 ter Cetrto po
letu 1994 (Azzopardi b.l.). Azzopadijeva delitev temelji predvsem na razvoju tehnologije
in orodij, ki posledi¢no spreminjajo tudi projektni management. Podobno delitev ima tudi
Kerzner, ki temelji na razvoju orodij in teorij projektnega mangementa (Kerzner 2009,
str.38). Obe delitvi se med seboj prekrivata v obdobjih, saj sta v vzajemnem odnosu —
razvoj novih tehnologij in procesov je prispeval k razvoju novih orodij projektnega
managementa, nova orodja projektnega managementa pa so prispevala k hitrejSemu in
boljsemu razvoju novih tehnologij in procesov.

Prvo obdobje imenuje Azzopardi od obrtnega sistema do ¢loveskih odnosov, ki ga poganja
razvoj transporta in telekomunikacij. Utemeljitelj strukturirane delitve del je poljski
ekonomist in inzenir Karol Adamiecki, ki je leta 1896 postavil prvo vizualno delitev
medsebojno povezanih procesov za doloCitev trajanja posameznih procesov, imenovan
harmonogram. Urwick ocenjuje, da se je zaradi uporabe harmonograma, produktivnost v
zelezarnah, kovinski industriji, kmetijstvu in rudarstvu povecala od 100 % do 400 %
(Urwick 1956, str.108). Harmonogram velja kot temelj za razvoj gantograma, ki pa je imel
dve slabosti, in sicer Ze omenjeno pomanjkanje povezav med posameznimi aktivnostmi in
s tem dolocanje kriti¢ne poti ter rono popravljanje celotnega gantograma, ¢e je prislo do
sprememb v trajanju aktivnosti in s tem podaljSanje ali krajSanje termina, kar je bilo zelo
zamudno in zahtevno opravilo, Se posebno, €e je bil gantogram kompleksen. Poleg
gantograma je razSirjena uporaba delovnih specifikacij, ki se je v naslednjem obdobju
kasneje razvila v WBS diagram. V tem obdobju so z uporabo teh orodij nastala Pacifiska
Zeleznica v 1850-ih, hidroelektricni Hooverjev jez, pri katerem je sodelovalo 5.200
delavcev, zgrajen med leti 1931 in 1936 in dokoncan 2 leti pred rokom ter Projekt
Manhattan, Kkjer je pri razvoju atomske bombe med leti 1942 in 1945 sodelovalo 125.000
delavcev.

Sledi drugo obdobje med letoma 1958 in 1979, imenovana aplikacija znanosti
managementa. V tem obdobju je silovit razvoj tehnologij doprinesel k pojavu mreZznih
diagramov in planiranja. Podjetje Du Pont je pri naértovanju gradenj kemi¢nih tovarn
aktivnosti. Ker so bile aktivnosti in stros$ki zaradi ponavljanja gradenj Ze znane, se jih je
lahko predvidelo tako po trajanju kot stroskih. Nasprotno pa ameriSka mornarica pri
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razvoju podmorniskega raketnega sistema Polaris v 50-ih letih, ni poznala ne terminov ne
project) evaluation and review technique, v nadaljevanju PERT), kjer se s statisti¢nimi
metodami skuSa oceniti najkrajSe trajanje za posamezno opredeljene aktivnosti ter
celotnega projekta (Surbhi 2015). Sredi 70-ih se pojavijo prvi osebni ra¢unalniki, leta 1977
pa se na trziS¢e plasirata prva programa namenjena projektnemu managementu, Artemis, Ki
je bil namenjen nacértovanju, planiranju in kontroli terminov ter stroskov in management
virov projektov ter Oracle, namenjen ustvarjanju baz podatkov.

Tretje obdobje med letoma 1980 in 1994 je imenovan proizvodni center so ¢loveski viri.

S pocenitvijo osebnih racunalnikov in razvojem racunalniS$ke komunikacije je prinesel do
revolucije na podrocju informacijskega managementa. IKT tehnologija je odpravila vse
predhodne pomanjkljivosti gantograma. Klein je leta 1999 ugotovil, da je gantogram postal
najbolj razsirjeno orodje projektnega managementa za planiranje in kontrolo ¢asa (Klein
1999, str.49). Azzopardi izpostavlja med drugim prireditev zimskih olimpijskih iger leta
1988 v Calgaryu, kjer se orodja projektnega managementa uporabijo za organizacijo
prireditve ter projekt Space Shuttle, kjer nesreca raketoplana Challenger privede do razvoja
managementa tveganj, skupinske dinamike in managementa kakovosti. Tehnologija v
veliki meri ni ve¢ omejitev, temve¢ so kljuéni postali usposobljeni ¢loveski viri.

Cetrto obdobje je obdobje po letu 1994 in je imenovan ustvarjanje novega okolja. Glavno
gonilo razvoja v tem obdobju je internet, ki je svet integriral v eno celoto, oblikoval
informacijsko druzbo in sprozil procese globalizacije. Izjemno hitra in povsod dostopna
komunikacija, je z uporabo sodobnih informacijskih orodij dvignila produktivnost in
ucinkovitost proizvodnih procesov. Vecina programov za projektni management ima
moznost sodelovanja preko interneta, tako da se podatki v projektno informacijskem
sistemu posodabljajo v realnem Casu in omogocajo takoj$no kontrolo, analizo ter odziv na
dogajanja v procesih.

2.2 Informacijska podpora projektivi

Splosna uveljavitev in dostopnost raCunalniSkih sistemov, je omogocila izvajanje
uc¢inkovite podpore projektive v dveh segmentih:

e kot orodje za izdelavo racunalniskih modelov gradenj; z uporabo CAD programov
se je zacelo obdobje gradbene informatike;

e kot komunikacijsko orodje, ki omogoca ucinkovito deljenje in shranjevanje
projektnih informacij z uporabo projektno informacijskega sistema.

Tehni¢na dokumentacija se do 60-ih let 20. stoletja ni bistveno spreminjala, z nastopom
digitalne tehnologije pa se je pricel razvoj tudi na tem podrocju, ko so se za prenos rocno
risane tehni¢ne dokumentacije v racunalnike zaceli uporabljati digitalizatorji. Z njimi si je
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cenilec pomagal pri kvantifikaciji objektov, kot so zidovi, nadstropja in stropi, Stevilo
oken, vrat in opreme, socasno pa je preverjal, ¢e celotna dokumentacija, ki jo je pripravil
arhitekt za gradbenega izvajalca, prikazuje zvezno sliko in je izvedljiva. Pri tem je realnost
ocene stroskov bila zelo odvisna od sposobnosti in izkuSenj cenilca (Hardin, chp.1/str.9).

Leta 1957 je Hanratty, zaposlen v ameriskem podjetju General Electric razvil PRONTO
(ang. Program for Numerical Tooling Operations - PRONTO), prvi komercialni CNC
program (ang. computer numerical control — CNC), leta kasneje pa je Sutherland na MIT-u
zagovarjal doktorsko teza pod naslovom "Sketchpad, Clovek-Stroj grafi¢ni komunikacijski
sistem” (ang. Sketchpad, A Man-Machine Graphical Communication System). Med
njegovimi posebnostmi je prvi grafi¢ni uporabniSki vmesnik, ki je omogocal uporabo
svetlobnega svin¢nika za manipulacijo objektov, prikazanih na CRT monitorju. V 70-ih je
sledila splosna uporaba prvih 2D programov, razvoj pa se je usmeril v 3D CAD programe.
Versprille je izumil NURBS (ang. Non Uniform Rational Basis Spline - NURBS) oziroma
»neenakomerno racionalno osnovno krivuljo«, ki je osnova za modeliranje 3D krivulj in
povrsin, Grayer, Lang in Braid pa so razvili PADL (ang. part and assembly description
language - PADL) modelirnik trdnih teles in njihovih sklopov. V 80-ih letih so se pojavile
prvi UNIX delovne postaje s komercialnimi CAD programi, katerih so se zaradi visoke
cene posluZevali predvsem letalska, avtomobilska in druge industrije. Sele s predstavitvijo
osebnega racunalnika IBM PC leta 1981 in AUTOCAD programa z uporabo DWG
formata za zapis risb, leta 1983, se je pricela splosna implementacija CAD-pristopa (Cohn
2010). Leta 1985 sta Pratt in Wilson prva predlagala koncept dizajniranja z gradniki (ang.
feature), leta 1987 pa je Geisberg iznaSel parametricno modeliranje in plasiral prvi
program, ki je uporabljal tudi parametri¢ne gradnike. V poznih osemdesetih in zgodnjih
devetdesetih letih je vecina razvijalcev CAD programov zacela implementirati modeliranje
z gradniki in parametriéno modeliranje v svoje CAD programe, CAD program Pro-
Engineer podjetja PTC pa se $teje za enega prvih programov, ki uporablja tako modeliranje
z gradniki kot parametricno modeliranje (Mazen 2015). V 90-ih so postali osebni
racunalniki dovolj zmogljivi, da so lahko racunsko obdelovali ogromne koli¢ine podatkov,
ki jih generirajo 3D CAD modeli in se za¢ne obdobje simulacij stati¢nih in dinami¢nih,
termi¢nih ter drugih obremenitev. Na Sliki 2 se lahko vidi razkorak med nazornostjo
prikaza objekta v 2D tehnicni risbi in 3D modelu:

Slika 2: 2D tehnicna risba in 3D model

Vir: HajBakri 2017.
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2.3 StroSkovno / terminsko planiranje

Razvoj IKT tehnologije je omogocil tudi razvoj programskih orodij za projektni
management, ki se v zacetku usmerili predvsem v orodja za planiranje in kontroliranje
projektov (Stare, str.304). Le-ti so omogocili stroskovno in terminsko planiranje Se tako
zahtevnih in kompleksnih projektov ter odpravili pomanjkljivosti gantogramov. Na spletni
strani Project-Management Zone, je glede na popularnost razvrs¢enih 225 programov,
namenjenih samo projektnemu nacrtovanju. Nemec-Pecjak je leta 2009 napravil analizo
funkcionalnosti ve¢ kot 100 informacijskih sistemov za projektno vodenje in jih po
funkcionalnosti razdelil v naslednje sklope (Nemec-Pecjak b.l.):

e podpora skupinskemu delu (ang. collaborative software),

e sistem sledenja problemom (ang. issue tracking system),

e terminiranje (ang. scheduling),

¢ obvladovanje nabora projektov (ang. project portfolio management),
e obvladovanje virov (ang. resource management),

e obvladovanje dokumentacije (ang. document management),

e spletna aplikacija (ang. web-based).

A kot meni Young je kljub temu vecina programov za projektni management zasnovana
okoli enakih temeljnih znacilnostih, ki vkljucujejo (Young 2007, str.265):

e izdelava seznama aktivnosti na razli¢nih ravneh WBS, vnos o trajanju, zaporedju in
medsebojnih odvisnostih aktivnosti;

e izraCunavanje kritiCne poti in ¢asovnih rezerv;

e izdelava gantograma in mreznega diagrama (CPM ali PERT);

e vnos seznama virov in dodeljevanje virov glede na odgovornost ali zmogljivost;

e vnos podatkov o stroskih virov in materiala;

e izdelava proracunskih in stroskovnih krivulj, izra¢unavanje prisluzene vrednosti;

e nacrtovanje projekta na podlagi vhodnih podatkov;

e "kaj-Ce" analiza z uporabo gantograma;

e ugotavljanje in odpravljanje preobremenjenosti virov s prerazporeditvijo virov;

e Sirok nabor predstavitvenih porocil in moznost izvoza podatkov (obiajno v XML
formatu).

Ker je za BIM-pristop pomemben predvsem stroskovno in terminsko planiranje, se bom pri
mojem magistrskem delu omejil predvsem na prednosti in omejitve pri strosSkovnemu in
terminskemu planiranju na programu Microsoft Project, saj je ta Ze dolgo ¢asa najbolj
razSirjeno orodje za projektni management. Levin je ze leta 1998 v svoji knjigi
pokomentiral, da je zaradi brezplac¢ne vkljucitve MS Projecta v paket pisarniskih orodij
Office, kljub omejitvam programa, dosegel tako veliko popularnost, da je bil avtor prisiljen
zaradi obsega knjige izpustiti predstavitve drugih, boljsih programov (Lester 2003, str.xii).
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Danes je mozno izbirati med razlicnimi storitvami, ki so prilagojene glede na potrebe
uporabnika. Tako lahko izbiramo med standardno in profesionalno razliico, ki ima
dodanih ve¢ funkcij, kot npr. orodja za timsko sodelovanje in sposobnost povezave z
Microsoft Project Server programom, ki je namenjen shranjevanju projektnih informacij v
centralno bazo podatkov, ki je lahko dostopna tudi preko spletnega vmesnika. Microsoft pa
poleg namizne verzije programa, ki se namesti lokalno na racunalnik, nudi moznost zakupa
uporabe storitev v oblaku.

Microsoft Office Project torej shranjuje, povezuje in predstavlja aktivnosti medsebojno
povezane v smiselno celoto, na podlagi baze podatkov. Z njim lahko nacrtujemo in
nadzorujemo trajanje aktivnosti, nastajanje stroskov in obremenjenost virov. Z izvajanjem
analiz tveganj lahko hitro razvijamo razli¢ne projektne nacrte, spremljamo potek projekta,
razporejamo in analiziramo obremenjenost virov na posameznih aktivnostih ter tako
obvladujemo projektni proracun. Na Sliki 3 je prikazan gantogram, ki ga dobimo iz MS
Project-a.
Slika 3: Gantogram iz MS Project-a
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Vir: O'Loughlin 2018.

Za nadzor in kontrolo poteka projekta so v modelih MS Project-a dolo¢ena sledeca S$tiri
stanja:

e prvotno nacrtovano stanje (ang. baseline),

e dejansko izvrSeno stanje (ang. actual),

e zadnje stanje z napovedjo novih rokov (ang. re-scheduled),
e izvrSeno (ang. remaining).
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Kontrola stanja temelji na zasledovanju:

e dejanskih zacetkov in zakljuckov izvajanja aktivnosti ter oceni delez izvedenega dela
na posameznih aktivnosti v procentih,

e dejanski potroski virov,

e dejanski stroski Ze izvrSenih aktivnosti.

Tako lahko poda napoved, kaksna bodo zamujanja aktivnosti in zakljucek projekta, ce se
pri odstopanjih od nacrtovanih ciljev ne odzovemo pravocasno, poleg tega pa omogoca
¢asovno opozarjanje na vgrajeni uri in koledarju (Nemec Pec¢jak 2010, str.192,193).

2.4 Integrirana podpora projektivi in stroSkovno terminsko planiranje

Razvoj integrirane podpore projektivi je omogocil tudi razvoj pogodbenih razmerij, ki so
se skozi Cas razvijala od zaporednih procesov planiranja v naro¢niskem pristopu, k vedno
bolj vzporednim, do popolnoma vzporedne, integrirane izvedbe projektov, ki jo omogoca
BIM-pristop.

Hardin pravi da se pri naro¢ni§kem pristopu informacije pogosto ne delijo z izvajalcem
gradbenih del, dokler ni zaklju¢ena 100 % vsa projektna dokumentacija (Hardin 20009,
str.Chapter1/str8). Ko je ta dokoncana, jo prejme gradbeni izvajalec v obliki papirnatih risb
ali PDF in CAD datotek. Ce je v papirnati obliki, mora izvajalec najprej uporabiti
racunalniSki program, ki prepoznava crte ali digitalizator, ki pomaga cenilcu slediti
dokumentom in koli¢insko opredeliti objekte, kot so stene, tla in strope, Stevilo vrat in
opreme, obenem pa primerjati med seboj povezane risbe, da razjasni ali je skozi
dokumentacijo namen arhitekta dovolj nazorno opredeljen. Slabost tega postopka je, da je
velik del ocene odvisen od strokovne usposobljenosti cenilca, da pravilno interpretira
podatke z risbh. Poleg tega je postopek dolgotrajen, cenilec pa pogosto potrebuje tudi
povratne informacije od arhitekta, zato se pogosto dogaja, da se zaradi ¢asovne stiske in
tezavnosti postopka, pogosto odpravlja samo ve¢je pomanjkljivosti, manjSe pa se prestavlja
na kasnejsi rok.

Integrirana izvedba projektov pa je nasprotno pripeljala do socasne analize stroskov po
metodi ABC (ang. Activity Based Cost, v nadaljevanju ABC). Ce tradicionalna kalkulacija
temelji na koli¢inskih normativih po postavkah in vrstah virov (materialni viri in viri dela),
vsak normativ materialnega vira pa vsebuje tudi pripadajoco koli¢ino povprecnega
normativnega transporta, sklepamo, da je vrednost dveh enakih stolpnic dvakratnik
vrednosti ene stolpnice. Nasprotno pa ABC metoda uposSteva dejansko nacrtovane
aktivnosti, vire in stroSke za njihovo izvedbo, zato pri gradnji dveh stolpnic upoSteva
dejstvo, da potrebujemo le en Zerjav, kar ze vpliva na nizjo ceno obeh stolpnic (Nemec
Pecjak 2017, str.13).
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Tako izvajanje poglobljene EVA analize kot analize stroskov po metodi ABC je zahtevno
opravilo, saj potrebujemo redno posodobljene in to¢ne podatke, zahtevne izracune in bazo
znanja ter nenazadnje izkuSenega projektnega managerja, da bi lahko dobili merodajne
rezultate. Da bi v danaSnjem izvajanju vse bolj hitrih, zapletenih in obseznih projektov,
imeli pod nadzorom, kot mu pravi Nemec Pecjak, celoten projektni »Triglav, to so Cas,
viri in stroski, je nujna uporaba integrirane podpore projektivi, zato se je oblikovalo
skupno podatkovno okolje CDE (ang. Common Data Enviroment, v nadaljevanju CDE).

CDE je centralna tocka, ki zdruzuje vse projektne informacije na enem mestu. Vsi
udelezenci projekta lahko vnaSajo in do njih dostopajo, tako graficne podatke, kot so risbe,
nacrti in dokumenti, kot tudi negraficne podatke, kot so cene, tehnine lastnosti,
garancijski pogoji, Ceprav lahko le—ti delajo v razli¢nih programskih okoljih. McPartland iz
organizacije NBS, izpostavlja slede¢e prednosti uporabe CDE okolja (McPartland 2016):

e podatki, ki so v skupni rabi so posledi¢no usklajeni, zato zmanjSajo ¢as in stroske
projekta,

e vsi ¢lani projektne skupine lahko uporabljajo CDE za ustvarjanje dokumentov in
pogledov, ki jih potrebujejo, z uporabo razli¢nih kombinacij centralnega inventarja
informacij, z zagotovilom, da uporabljajo najnovejSe informacije (tako kot tudi drugi
uporabniki CDE),

e prostorska koordinacija je neloCljivo povezana z idejo o uporabi centraliziranega
modela,

e proizvodni podatki morajo biti pravilni ze prvi¢, ob predpostavki, da sodelujoci
upostevajo pravila postopkov za izmenjavo informacij,

e lastni$tvo informacije ohranja tisti, ki je informacijo ustvaril.

Dolenc deli oblike zagotavljanja CDE-ja od preprostih do namenskih CDE storitev v
oblaku (Dolenc 2017, str36). Rock pa jih deli podrobneje, kjer so CDE-ji oblikovani kot
skupni mrezni disk, ekstranet ali projektni streznik, vedno bolj pa se uporabljajo CDE-ji, ki
temeljijo na oblacnih storitvah in zagotavljajo digitalni prostor namenjen shranjevanje in
skupni rabi informacij (Rock 2017).

Slabost CDE pa je, da zaradi centraliziranosti informacij v skupen vir, daje gostitelju CDE-
ja pomembno vlogo pri gradbenim projektom. Kot ugotavlja Rock, delezniki gradbenega
projekta najverjetneje ne bodo imeli lastnega digitalnega prostora za shranjevanje z
zmogljivostmi, potrebnimi za BIM-pristop, zato se za digitalni prostor pogosto najame
zunanji ponudnik. Pogodbe za najem pa na ponudnika storitev v oblaku ne prenasajo
nikakr§ne odgovornost ali pa so te majhne, zato stranka, ki je odgovorna za ureditev
gostovanja CDE-ja, morda ne bo mogla prenesti tveganj na zunanjega ponudnika storitev v
oblaku (Rock 2017).

Naslednja slabost, ki izhaja iz centraliziranosti informacij v CDE-ju, je vprasanje varnosti
oziroma varovanja podatkov, ki se nahajajo v CDE-ju. McPartland iz NBS pravi, da bi
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zloraba, izguba, nenamerno razkritje ali kraja informacij lahko moc¢no prizadela
uporabnike, zgrajen objekt kot tudi informacije, ki so povezane z objektom ter da bi se
morebitni negativni ucinki lahko dodatno povecali, ¢e bi se ti podatki nadalje zbirali,
zdruzevali ali medsebojno povezovali (McPortland 2015).

3 INFORMACIJSKO MODELIRANJE GRADENJ - BIM

Zacetek BIM-pristopa sega v leto 1974, ko je Eastman s sodelavci nastavil koncept BIM-
pristopa v raziskovalnem porocilu Osnutek opisnega sistema gradenj (ang. An Outline of
the Building Description System). V njem opise pomanjkljivosti risb in izpostavi, da se
spremembe na Ze zgrajeni zgradbi naredijo vedno po locenih risbah, kar vodi do tega, da se
risbe zgradbe zacnejo kopiciti in po doloenem Casu ne obstaja ve¢ enoten arhiv risb, ki bi
opisovale trenutno stanje, zato se zavedeno stanje zgradbe s ¢asom vedno bolj kvari.
Resitev tega problema pa je raunalniSki model, ki iz enega vira informacij avtomati¢no
generira potrebne risbe, kot tudi zapisuje stanje zgradbe v bazo podatkov, ki sluzi tudi za
kvalitativne in kvantitativne analize (Eastman 1974, str.5). Ce se je v strojnistvu
parametri¢no konstruiranje uveljavilo Ze konec 80-ih in zacetku 90-ih letih, pa se BIM-
pristop v gradbeno panogo uveljavlja relativno pozno. Po mnenju Bernsteina in Pittmana je
eden izmed razlogov za tako pozno uvajanje v tem, da so bile, po podatkih iz leta 2000,
nalozbe v razvoj tehnologij v celotnem svetovnem gradbenistvu za skoraj Sestkrat manjse
od ostalih, podobno velikih panog z izjemo kmetijstva, kar je povzroéilo razkorak v
produktivnosti med gradbenistvom in ostalimi panogami, prikazan v diagramu na Sliki 4
(Bernstein, Pittman 2004).

Slika 4: Razkorak pruduktivnosti v svetovnem merilu

Indeks proguktivaosti
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Vir: Bernstein, Pittman 2004, str.3 .

Tako Mazen kot Phiri trdita, da je kratico BIM prvi¢ uporabil Bernstein, podpredsednik
Autodesk-a, a temu oporeka spletna stran the BIM Hub, ki pravi, da je bil izraz “Building
Information Model" prvi¢ v angles¢ini dokumentiran v prispevku van Nederveena in

Tolmana leta 1992, iz TU Delft na Nizozemskem (Mazen 2015; Phiri 2016, str.11; the
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BIM Hub 2014). Aish, zdaj ¢lan Autodesk Research-a, je Ze leta 1986 prvi uporabil izraz
"Building Modeling" v pomenu, ki ga danes uporabljamo za BIM-pristop. Tako Mazen kot
the BIM Hub, pa se strinjajo, da je za popularizacijo kratice BIM najbolj zasluzen Laiserin,
sam Laiserin pa pravi, da se sam vidi, kot boter BIM-a, pravi o¢e BIM-a pa je Eastman
(Eastman et al, 2008, str.xiii). Ne glede na dileme, pa je vloga Bernsteina pri uveljavljanju
BIM-pristopa nesporna bistvena, saj je zasluzen za utemeljitev interoperabilnosti, ki jo
bom predstavil v tem poglavju.

3.1 Kaj je BIM?

Trenutno je v slovensCini razsSirjen izraz »informacijsko modeliranje zgradb«, ki pa po
mnenju Nemca ni najbolj ustrezen, saj ima beseda »building« lahko dva razli¢na pomena v
anglescini, in sicer gradnja kot proces ali pa zgradbo kot objekt, zato bi bil ustreznejsi
prevod »informacijsko modeliranje gradenj«, saj z gradnjo vkljucujemo tako visoke kot
tudi nizke, prav tako pa posega BIM-pristop tudi na druga podrocja, kot je na primer
strojegradnja (ladjedelnistvo, itd.) (Nemec Pec¢jak 2017, str.7). Podobno kot Nemec Pecjak
ugotavlja tudi zdruzenje buildingSMART, da beseda »building« ne zajema samo
gradbenistva, temve¢ celotno grajeno okolje (buildingSMART b.L.).

Na enako dilemo naleti tudi Phiri, kjer v slovarju opredeljuje kratico BIM na 3 razlicne
pomene (Phiri 2016, str.xiii):

e Building information model kot produkt, ki je digitalna predstavitev fizi¢nih in
funkcionalnih karakteristik objekta;

e Building information modelling kot proces in je zbirka definiranih uporab BIM-
modela, delovnih tokov in modelirnih metod, za doseganje specifi¢nih, ponovljivih in
zanesljivih informacij, ki jih lahko dobimo iz BIM-modela. Metode modeliranja
vplivajo na kakovost informacij, ki jih generiramo iz BIM-modela. Kdaj in kako je
model uporabljen ter deljen, vpliva na uéinkovito uporabo BIM-modela za doseganje
zelenih ciljev projekta ter podporo pri sprejemanju odlocitev;

¢ Building information management kot upravljanje podatkov, kar pomeni upravljanje s
podatki na tak nacin, da le-ti podpirajo podatkovne standarde in zahteve, ki so potrebni
za uporabo v BIM-pristopu. Neokrnjena kontinuiteta podatkov tako omogoca
zanesljivo izmenjavo informacij v kontekstu, da tako prejemnik kot posiljatel;
razumeta izmenjano informacijo na enovit nacin.

Britanska organizacija NBS definira BIM-pristop na slede¢ nacin: »BIM ali informacijsko
modeliranje zgradb je proces za izdelavo in management informacij o gradbenem projektu,
skozi celoten Zzivljenjski cikel projekta. Eden od kljucnih produktov tega procesa je
informacijski model gradnje, to je digitalni opis vseh vidikov zgrajenega objekta. Ta model
temelji na skupaj zbranih skupnih podatkih, posodobljenih v kljuénih fazah projekta.
Ustvarjanje digitalnega informacijskega modela gradnje omogoca tistim, ki upravljajo z

18



zgradbo, da optimizirajo svoja dejanja, kar ima za posledico vecjo vrednost sredstva skozi
njeno celotno Zivljenje.« (NBS 2016).

AmeriSki Nacionalni odbor za standardizacijo BIM-a NBIS-US (ang. National BIM
Standard-United States), pa opredeljuje BIM-pristop kot: »Digitalna predstavitev fizi¢nih
in funkcionalnih znacilnosti objekta. BIM je deljen skupni vir informacij o objektu, ki
predstavlja zanesljivo podlago za sprejemanje odloCitev v Zivljenjskem ciklu; ki je
definiran od zgodnje zasnove do rusenja. BIM je skupna digitalna predstavitev, ki temelji
na odprtih standardih za interoperabilnost.« (NBIS-US 2014).

Obe definiciji, kaj naj bi BIM bil, sta si torej zelo podobni, saj sta obe organizaciji ¢lanici
mednarodnega zdruzenja buildingSMART, ki skrbi za mednarodno uveljavitev odprtih
standardov za BIM, ki so podlaga za interoperabilnost in posledi¢no ustvarjanje CDE-ja.
Phiri poenotenje definicij BIM-pristopa smatra kot zelo pomembno dejstvo, saj se razli¢ne

interpretacije obravnavajo kot ovire za splo$no sprejetje in Siroko uporabo BIM-pristopa
(Phiri 2016, str.10).

A ker obe definicije, po mojem mnenju, BIM-postopka ne opisujeta dovolj nazorno, bom
povzel opis BIM-pristopa po Phiriju. Ta pravi, da se je zanasanje na podatke iz 2D CAD
risb, ki se pretezno uporabljajo v tradicionalnih pristopih k izvajanju gradenj, razsirilo v
BIM-pristopu preko meja 2D in 3D geometrije in jih najprej nadgradil s 4D, ¢asom in 5D,
stroski. Kot smo spoznali v poglavju 1.3., se morajo pri tradicionalnih 2D nacrtih potrebne
koli¢ine izraCunati na tezaven in postopen nacin, medtem ko se v BIM-pristopu kosovnice
za potrebne koli¢ine in dobavni ter vgradni roki generirajo avtomati¢no, kar omogoca
mnogo lazjo izvedbo stroSkovnega in terminskega planiranja. BIM-pristop prav tako
omogoca analizo prostorskih razmerij, svetlobne analize, geografsko umestitev gradnje na
terenu, kot tudi koli¢ine in lastnosti vgrajenih gradbenih materialov ter komponent. Zaradi
prikaza konstrukcije kot kombinacijo objektov — lahko so povsem brezobli¢ni in
nedefinirani, genericni ali pa so specifi¢ni za posamezen produkt; kot trdna telesa ali samo
orientirane praznine, kot so npr. sobe — kateri vsak zase nosi svojo lastho geometrijo,
relacije in atribute, je mozno z BIM-pristopom iz BIM-modela pridobiti razlicne poglede
za izdelavo rish, detajlov in specifikacij. Ker so bazirani na lastni definiciji vsakega
posameznega objekta, so vsi generirani pogledi avtomati¢no konsistentni. BIM-programi
omogocajo definirati BIM-objekte kot parametriCne, torej z definiranimi razmerji z
ostalimi BIM-objekti, tako da se pri spremembi enega BIM-objekta, skladno spremenijo
tudi vsi ostali, od tega BIM-objekta odvisni BIM-objekti. Vsak BIM-objekt lahko nosi
atribute za njithovo posamicno izbiro in avtomatsko narocilo, kar omogoca oceno stroskov
in narocilo ter sledenje naro¢ilom materiala in komponent. Za konstruktorje in nacrtovalce
gradbenega projekta (arhitekte, statike, projektante vodovodnih, elektri¢nih, strojnih in
drugih instalacij, stroskovne analitike ter vzdrzevalce objektov) zagotavlja BIM-model
virtualni informacijski model, ki se preda izvajalcem gradnje objekta in ob zakljucitvi
gradnje k lastnikom ali upravljavcem objekta za ucinkovito upravljanje. BIM-pristop
omogoca vsakemu strokovnjaku, da lahko doda razSirjene podatke, ki so specifi¢ni za

njegovo podrocje, na en sam, skupen model, ter se tako zmanjSa izguba informacij, ki se
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obicajno dogaja ob predaji lastniStva nad projektom novim izvajalcem, kar je obicajno
lastnost tradicionalnih pristopov (Phiri 2016, str.12). BIM-pristop je torej proces
generiranja in managementa digitalnih in funkcionalnih karakteristik objekta, da bi dobili
BIM-modele, ki nato postanejo skupen vir znanja za podporo pri sprejemanju odlocitev
skozi celoten Zivljenjski cikel, od zasnove do konstrukcije, izgradnje in koncne uporabe
vse do razgradnje objekta in je prikazan na Sliki 5 (Phiri 2016, str.10).

Slika 5: BIM-pristop v zZivijenjskih fazah gradnje
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Vir: Arhitekturni biro CASA Solo Arquitecto 2017.

Vse to pa ne bi bilo mogoce, ¢e se v zaCetku ne bi postavil enoten temelj, na katerem je
zgrajen celoten BIM-pristop in mu pravimo interoperabilnost.

3.1.1 Interoperabilnost

Bibliotekarski terminoloski slovar definira interoperabilnost kot sposobnost sistema, da
sodeluje z okoljem drugega sistema brez uporabnikovega poseganja, npr. omogocanje
povezljivosti informacijskih virov na internetu (Kani¢ et al. 2009). Interoperabilnost torej
pomeni zmoznost izmenjave datotek med razliénimi programi in aplikacijami, ki so
namenjeni razli¢nim deleznikom.

Gallaher in sodelavci so leta 2004 za Ameriski institut za standarde in tehnologijo (ang.

National Institute of Standards and Technology, NIST) v svojem porocilu konservativno

ocenili, da so samo ameriSka gradbena podjetja, ki izvajajo velike gradbene projekte (v
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raziskavi so bila obravnavane samo komercialne, institucionalne in industrijske gradnje) v
letu 2002 zaradi pomanjkljive interoperabilnosti ustvarila 15,8 milijarde dolarjev izgub.
Vir izgub so predvsem pomanjkljiva komunikacija in vzdrzevanje podatkov Ze realiziranih
gradenj, napak v komunikaciji med delezniki, nezadostna standardizacija in pomanjkljiv
nadzor v vsaki fazi zivljenjskega cikla gradnje, kar so pomanjkljivosti, ki izhajajo
predvsem iz tradicionalnih pristopov. Ugotovili so, da 2/3 delez teh izgub nastane v fazi
uporabe in vzdrzevanja gradnje, kar posledicno pomeni, da se prenasajo od zacetka verige
na koncnega uporabnika / lastnika. Porocilo pa ni zajelo tudi drugih skritih stroSkov, ki jih
je tezko kvantificirati, kot so npr. izguba prihodnjih priloznosti (Gallaher et al. NIST 2004,
str.iv, str 7-1). Porocilo ugotavlja, da arhitekti in inZenirji nosijo najmanjsi delez stroskov,
ki nastanejo zaradi pomanjkanja interoperabilnosti, zato posledicno nimajo zadostne
spodbude, da bi jo tudi udejanjili, saj obstaja velika verjetnost, da delajo za naro¢nika samo
enkrat. Kot drugi dejavnik pa navajajo pomanjkanje interne organizacije informacij, Ki bi
temeljila na skupnem podatkovnem okolju CDE in bi omogocalo hitro ter ucinkovito
poslovno odloc¢anje.

Za doseg interoperabilnosti je potrebno imeti odprte standarde, ki omogocajo oblikovanje
odprtega standardiziranega podatkovnega formata. Kot navaja spletna stran zdruzenja
buildingSMART, je prvi koraki v smeri vecje interoperabilnosti storilo podjetje Autodesk,
ki je leta 1995 dalo pobudo in se skupaj s Se drugimi 12 podjetji, ki so vpletena v razvoj
raunalniSkih programov za oblikovanje, konstrukcijo in gradnjo, sestalo, da bi skupaj
potrdili prednosti interoperabilnosti. Po letu dni delovanja so prisli do treh klju¢nih
skupnih zaklju¢kov (buildingSMART b.l.):

e interoperabilnost je mozna in ima velik komercialen potencial,
e standardi morajo biti odprti in mednarodni in ne zasebni ali lastniski, ter
e zdruZenje mora biti odprto za pristop vsem, ki Zelijo sodelovati.

Iz zasebnega zavezniStva se je leta 1996 oblikovalo zdruzenje IAI (ang. International
Alliance for Interoperability), ki se je nato leta 2008 preimenovalo v buildingSMART, z
namenom, da bi bolje odrazalo bistvo in cilje zdruzenja, ki je za cilj postavilo dogovor o
skupnem temelju odprtega standarda. BuildingSMART je od leta 2011 dalje clan
organizacije ISO (ang. International Organization for Standardization, I1SO), kjer tudi vodi
tehni¢ni odbor, odgovoren za IFC standard ter od leta 2013 organizacije OGC (ang. Open
Geospatial Consortium, OGC), ki je odgovorna za geografske in geoprostorske standarde.

OpenBIM je iniciativa zdruzenja buildingSMART, da se podprejo trije tehnoloske stebri,
Ki so potrebni za doseganje interoperabilnosti:

e |FC (ang. Industry Fundation Classes) je odprt, nevtralen podatkovni format, ki ga je
zasnoval buildingSMART za univerzalni pristop k sodelovalnemu, skupinskemu
snovanju objektov, delovnim procesom, gradnji ter upravljanju. IFC model vkljucuje
tako geometri¢ne (2D ali 3D) kot tudi negeometricne informacije o modelu (cena,
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lastnosti materiala). Ker sloni na ISO standardizirani predlogi, omogoca izmenjavo
datotek med razli¢nimi BIM-orodji in aplikacijami;

e IFD (ang. International Framework for Dictionaries Library, IFD) je katalog
konceptov in terminov, ki zajema razlicne jezike in vkljucuje tudi zascitene
programske dialekte (Benley speak, Revit speak). S tem se izognem problemu
babilonskega stolpa in lahko tvorimo knjiznice BIM-objektov, ki lahko vsebujejo tudi
fotografije, video posnetke, podatke o meritvah, priklju¢ne sheme, stati¢ne analize,
recepture, tehnoloske liste itd. (Nemec Peéjak 2017, str.48);

e IDM / MVD (ang. information delivery manuals / model view definition) - kot pravi
Karlshgj, je ISO standard razvit zato, da bi imeli pri izdelavi BIM-modela enovito
metodologijo za zajem in opredelitev procesov in pretoka informacij, skozi celoten
zivljenjski cikel gradnje (Karlshgj 2011). Priro¢nik tako opredeljuje vse, kar mora
vsebovati kon¢ni BIM-model, da ob predaji k naro¢niku projekta tudi pravilno deluje
v naro¢nikovi programski opremi.

Poleg nevtralnega, odprtega podatkovnega formata IFC (ang. Industriy Fundation Classes)
je za doseganje interoperabilnosti izjemno pomemben COBie (ang. Construction
Operations Building Information Exchange, COBie). COBie je mednarodno priznan
standard, ki je namenjen generiranju digitalne, negeometri¢cne podatkovne knjiznice za
potrebe vzdrzevanja in upravljanja objektov. Standard je oblikoval East leta 2007, po
naro¢ilu ameriSke vojske (ang. United States Army Corps of Engineers). Kot pravi East, je
bil srz problema pomanjkanje volje s strani lastnikov, da bi identificirali svoje potrebe in
zahteve na genericen nacin, ki bi omogocil nadaljnjo standardizacijo (East 2007, str 5). Da
bi omogocil interoperabilnost med programi ter neproblemati¢no predajo BIM-podatkovne
baze po izgradnji objekta upravljavcem in lastnikom, je COBie oblikovan kot derivat IFC-
formata in doloca strukturo ter format podatkovnega zapisa. Podatki so urejeni v Excel
tabelah, v katerih se nahajajo informacije o gradnji in vgrajeni opremi, kot so na primer
podatki o dobavitelju, serijska Stevilka opreme, datum vgradnje, zahtevani intervali
vzdrzevanja, podatki o prostorih in podobno. Klasifikacija je odprtega tipa in prepuscena
potrebam uporabnikov, kar omogoca da se razlicne drZzave odloCajo za razli¢ne
standardizirane klasifikacije. Tako ima na primer ZDA klasifikacijo Omniclass, medtem ko
se je v VB oblikoval Uniclass.

Ker je COBie zapis preprost (XML tabele), zanj ni potrebno uporabljati specificnih BIM-
orodij in poznavanje IFC podatkovnega zapisa, zato je dostopen za uporabo in
manipulacijo sirokemu spektru uporabnikov. Za COBie je predvsem pomembno, da se
podatki v COBie-bazi kontinuirano posodabljajo skozi celotno zivljenjsko dobo gradnje,
torej od osnutka do razgradnje gradnje. S tem se pridobi vpogled v celotne Zivljenjski cikel
gradnje in moznost naknadne analize podatkov, ki so lahko osnova za izboljSanje
delovanja obstojecih ali prihodnjih graden;.
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3.1.2 BIM-stopnje

BIM-pristop je skozi leta razvoja, skupaj z razvojem IKT-ja in projektnega managementa
omogocil izvajanje vedno bolj kompleksnih gradbenih projektov, ki glede na
kompleksnost, zahtevajo razlicne stopnje tehni¢nega in medsebojnega sodelovanja. Za
jedrnat, nedvoumen opis in razumevanje procesov, orodij in tehnik, ki se uporabljajo na
posameznem projektu, se uporabljajo zrelostne stopnje BIM-pristopa, ki kategorizirajo tipe
tehni¢nega in sodelovalnega dela, kot je prikazano na Sliki 6.

Slika 6: Zrelostne stopnje BIM-pristopa
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Vir: Dassault Systems 2016, str.2.

Stopnja 0 je neusklajena, ra¢unalnisko podprta konstrukcija, obi¢ajno z 2D CAD programi.
Najverjetnejsi podatkovni formati, ki se med delezniki projekta obicajno izmenjujejo,so
papirnate ali digitalne risbe.

Stopnja 1 je usklajeno, racunalniSko podprto konstruiranje, ki poteka z 2D ali 3D CAD
programi s sodelovalnim orodjem, ki omogoc¢a uporabo CDE-ja. Mozna je tudi uporaba
standardnih podatkovnih struktur in formatov. Generirani 2D in 3D-modeli se na tej stopnji
Se vedno ne delijo med posameznimi delezniki projekta. Prav tako se vodijo komercialni
podatki s samostojnimi programi za planiranje in kontrolo terminov in stroS§kov, brez
moznosti integracije podatkov v CAD-modele.

Stopnja 2 je zaCetek integriranega izvajanja projektov. Imamo usklajeno 3D okolje, kjer so

3D-modeli obogateni z dodatnimi, negeometrijskimi podatki, kot so 4D terminski in 5D
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stroskovni podatki, kot tudi sistem poroc€anja, ki omogoca terminsko in stroSkovno
planiranje ter kontrolo pri izvajanju projekta. Delezniki projekta lahko uporabljajo razli¢ne
3D CAD-programe in generirajo lastne 3D-modele, ki pa so zaradi uporabe enakega
podatkovnega formata (obicajno IFC in/ali COBie), zmozni kasnejSe integracije v eno
celoto, ter tako omogocijo preliminarna preverjanja, ki so potrebna za kasnejSo nemoteno
izvedbo projekta. Komercialni podatki se upravljajo s programi za naértovanje virov
podjetja (ang. Enterprise Resource Planning, ERP). Izdelava in integracija 3D-modela je
mozna tudi z lastniskimi (proprietary) podatkovnimi formati neodprtega tipa (npr. dxf in
rvt format) in CAD programi, kar se imenuje »lastniski BIM« (ang. proprietary BIM,
pBIM).

Kot prikazuje Slika 7, ima stopnja 3 za vse deleznike projekta popolnoma odprt dostop, ki
tako lahko soc¢asno izvajajo konstrukcijske procese in jih nato preko spletnih storitev, ki so
v skladu z IFC in IFD standardi, integrirajo v usklajen, sodelovalni BIM-model na
centralnem strezniku.

Slika 7: Razlika poteka informacij med tradicionalno izvedbo in BIM-pristopom
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Vir: Ryan 2013.

Na tej stopnji se sreCamo z izrazom »integriran BIM«. Organizacija Dassault Systems je 3.
stopnjo opisala kot zdruzitev BIM-a in PLM-a (ang. product life management), kjer vnos
BIM-podatkov v PLM sistem ustvarja management Zivljenjskega cikla gradnje (ang.
Building Lifecycle Management, BLM) (Dassault 2016, str.3). Phiri meni, da bo stopnja 3,
skozi konvergenco ciljev konstrukcije, energetike, trajnostnega razvoja in rasti trzis€a
pripeljala na novo stopnjo, kjer bo osrednji cilj u€inkovito upravljanje in vzdrZzevanje
grajenega okolja ter spremljanje in merjenje, kako ucinkovito grajeno okolje tudi dejansko
deluje (Phiri 2016, str.7). Nemec Pecjak meni, da naj bi po napovedih stopnjo 3 dosegli v
letu 2020 (Nemec Pecjak 2017, str.19).
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3.1.3 BIM-razseznosti

Moznost plemenitenja BIM-modelov z drugimi, negeometrijskimi podatki odpirajo nove
dimenzije in s tem tudi moZznosti, kako pristopiti k izvajanju in managementu gradbenih
projektov, kot tudi rezultatov teh projektov.

3D BIM je zaletna stopnja in se lo¢i od 3D CAD-modela z moznostjo vsebovanja
negraficnih podatkov. Kot razlaga Fram, so 3D BIM-programi namenjeni izkljuc¢no
modeliranju gradenj, obi¢ajno z uporabo 3D BIM-objektov iz knjiznice, medtem, ko so
orodja za 3D modeliranje v BIM-programih manj robustna (Fram 2017). Preko CDE-ja
lahko BIM-model delimo z drugimi udeleZenci projekta, ki z napredovanjem projekta
ravho tako bogatijo 3D BIM-model, ta pa se ob dokonéanju projekta preda
lastniku/naro¢niku.

4D BIM dobimo, ko 3D-modelu dodamo komponento ¢asa, torej Cas trajanja posamezne
aktivnosti. Z dolocitvijo zaporedja aktivnosti pri gradnji, dobimo moznost virtualne
simulacije poteka gradnje (ali razgradnje) objekta in kontrolo izvajanja aktivnosti, Kjer
primerjamo rezultate, dobljene s posnetki kamer, ki snemajo stanje na gradbiScu z rezultati
pridobljenimi na podlagi simulacij. 4D BIM-model se uporablja za kreiranje gantogramov
in CPM diagramov, orodij, Ki jih poznamo iz projektnega managementa in poglavja 1.1.
4D BIM programi lahko zdruzijo skupaj 3D CAD model gradnje, ki je v formatu IFC in
terminski plan iz MS Project v formatu XML v enoten 4D BIM-model. Primerjava med
MS Project in 4D BIM-modelom je podana na Sliki 8.

Slika 8: Gantogram iz MS Project in 4D BIM-model
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Vir: Elgohari 2016.

Dengenis je mnenja, da je 4D BIM naslednja generacija, vklju¢no s planiranjem projektov
in analizo podatkov, ter da od izuma gantograma in CPM-a ni bilo ve¢jih inovacij na
podroc¢ju gradbenistva, vse do 4D BIM-a, ki dobesedno doda vizualni vpogled v virtualni
potek projekta (Dengenis 2014). Po Phiriju velja izpostaviti tudi vidik varnosti, saj lahko
organizacije, ki uporabljajo 4D BIM-modele, zaradi vizualizacije poteka del tudi bolje
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razumejo, nacrtujejo in upostevajo varnostne vidike pri gradnji, bolje ocenijo razmere za
delavce na gradbiscu, prepoznavajo potencialne nevarnosti ter nacrtujejo, analizirajo in
potrjujejo varnostne ukrepe (Phiri 2016, str.44). Nemec Pecjak pravi, da se lahko 4D BIM
uporablja tudi za finan¢ni nadzor izgradnje, tako da primerjamo izstavljene vmesne
obracune s planskimi situacijami iz 4D BIM-modela, a je temu bolj namenjena naslednja
dimenzija BIM-pristopa (Nemec Pe¢jak 2017, str.23).

5D BIM oznacuje vnos cen in stroskov gradnje v 4D BIM-model, kar nam omogoci
planiranje in kontrolo stroskov projekta. Kot smo ze omenili v poglavju 2.4, je 5D BIM
skladen z razvojem analize stroskov po metodi ABC, s katero lahko Ze v fazi nacrtovanja
projekta dobimo, s kakovostno pripravljenim 5D BIM-modelom, ocene konénih stroskov
in terminsko planiranje poteka financiranja. Nemec Pecjak celo trdi, da: »je tak predracun,
obracun in kontrolo mozno uspesno izvajati le z ustreznim namenskim programom, ki
temelji na 5D BIM.« (Nemec Pecjak 2017, str.12). Z uporabo namenskih programskih
aplikacij, ki so povezane z BIM-orodji, se izboljsa produktivnost stroskovnih cenilcev, s
centralizacijo stroskovnih podatkov pa se zmanjSajo tudi napake.

Do 5D BIM-a je literatura poenotena pri opredeliti dimenzij, kasneje pa se delita na dve
skupini, in sicer v prvi skupini, ki definira ¢ 7D-BIM, pri drugi pa se zakljuci s 6D BIM-
om. V prvi skupini se obravnava 6D BIM kot trajnostna gradnja, sreCamo pa se tudi z
izrazom »zeleni BIM« (ang. green BIM). Z vnosom tehni¢nih karakteristik vgrajenih
materialov in komponent dobimo BIM-model, s katerim lahko v programih za energetsko
analizo modelov (ang. energy analysis models, EAM) analiziramo in predvidimo kak$na bo
energetska poraba objekta, kot tudi komunalne stroske, npr. porabo vode, skozi njeno
celotno zivljenjsko obdobje. Tako lahko zmanjSamo stroske zaradi manjSe porabe energije
in virov, izboljSamo delovanje objekta ter naredimo gradnjo trajnejSo in okolju prijaznejSo.
Nezanemarljiv je podatek, ki ga omenjata tako Cerovsek kot Singh, da stroSki obratovanja
objekta predstavljajo po 20-ih letih kar 5-kratnik zneska investicije v izgradnjo (Cerovsek
2013, str.7; Singh 2014). Podatki zbrani skozi daljsa obdobja bodo sluzili za prihodnje
analize in ocene, do katere mere so se prednosti uporabe BIM-pristopa na koncu tudi
dejansko realizirale.

Sledi se 7D BIM, ki jih spletne strani BIMpanzee, theBIMHub in arhitekturni biro Kosorok
Gartner razvrscajo v lastno kategorijo in obravnava informacije v zZivljenjski dobi projekta
(ang. project lifecycle information), medtem ko jo tako organizacija NBS kot Phiri enacita
z 6D BIM-om. Dodatno se 6D/7D BIM v VB opusc¢a in ju nadomescata izraza zahtevane
informacije o sredstvih (zgrajenih objektih) (ang. Asset Information Requirement - AIR) in
model informacij o sredstvih (zgrajenih objektih) (ang. Asset Information Model - AIM).

V BIM-modelu so zajete vse informacije, ki so v prvi vrsti namenjene upravljavcem in
vzdrzevalcem gradnje, potrebne za ucinkovito in preventivno vzdrZzevanje gradnje, kot so
referen¢ne oznake modela vgrajene opreme, kontaktni podatki proizvajalca ali servisa,
vzdrzevalni intervali in garancijski pogoji. BIM-model omogoca tudi vpogled v

prepletenost in vzajemne odnose delovanja podsistemov gradnje, zato je lazje in hitreje
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locirati in sanirati napake v delovanju ali oceniti mozne nadgradnje. Ker se informacije
zbirajo ze v fazi snovanja, imajo vzdrZevalci moznost zgodnjega aktivnega sodelovanja ter
pred¢asnega spoznavanja in Solanja za kasnejSe upravljanje z gradnjo preko BIM-
programov. Podatki se lahko izvozijo v COBie format, za uporabo v orodjih vzdrzevalcev
gradnje, ki se nato z uporabo redno posodabljajo in nato vnasajo nazaj v centralni BIM-
model. Tako imamo redno posodobljeno bazo znanja in centralni vir informacij, ki med kot
tudi na koncu zivljenjske dobe gradnje, omogoca vpogled in analizo delovanja celotne
gradnje kot tudi njenih posameznih delov ter komponent, kar omogoca optimalno
odlocanje in iskanje resitev tako za obstojeco gradnjo kot prihodnje gradnje.

3.1.4 Stopnje obdelave, podrobnosti in informacije

Kot je Eastman ze leta 1974 pravilno ugotovil, je potrebno predhodno oceniti Stevilo
posameznih delov, da bi v ra¢unalniskem programu, zgradbo na konstrukcijskem nivoju
opisali kot njihov skupni sestav (Eastman 1974, str.7). Stevilo komponent, ki vsebujejo
grafi¢ne in ne-grafi¢ne informacije bistveno vplivajo na velikost kon¢nega BIM-modela,
kar je potrebno upostevati pri izbiri IKT-opreme, ki se bo uporabljala tako med izvajanjem
gradbenega projekta, kot tudi pri kasnejSem vzdrZzevanju. V primeru nenacrtovanja in
usklajevanja, lahko pride do teZav z delezniki projekta, ki nimajo primerne IKT-opreme in
zaradi prezahtevnosti BIM-modelov ne morejo enakovredni participirati pri BIM-pristopu,
Ki pa v osnovi temelji na medsebojnem sodelovanju.

V literaturi se sre¢amo z dve terminoma, ki imata enake kratice a razlicen pomen, in sicer
stopnja obdelave LOD (ang. level of development, v nadaljevanju LOD), ki zajema
razvitost tako geometrijske kot negeometrijske vsebine, stopnja podrobnosti LoD (ang.
level of detail, v nadaljevanju LoD) ki je namenjena samo opisu geometrijske vsebine ter
stopnjo informacij LOI (ang. level of information, v nadaljevanju LOI), ki pa opisuje
zgolj negeometrijsko vsebino modelov.

Kot pravi Leonova izhaja zmeda iz dejstva, da je kratico LOD prvotno uporabljalo podjetje
Vicosoftware, ki se ukvarja s programsko opremo za izracun stroSkov gradnje in se je
glasila »stopnja podrobnosti«. Druzba je bila ena od prvih, ki je razvila tehnike za
dolocanje cen neposredno iz BIM-modelov in je uporabljala LOD, da bi lahko spremljala,
kako dokonc¢ne so bile ocene stroskov. Ko je AIA prevzel ta koncept, so ohranili kratico
LOD, a so spremenili pomen v »stopnjo obdelave«, saj bi se beseda podrobnost lahko
interpretirala v smislu geometrijske podrobnosti, stopnja obdelave pa naglasuje stopnjo
zanesljivosti. Zaradi zmede, ki je nastala med LOD in LoD, so nastale tudi druge
specifikacije, ki opisujejo LOD in LoD (Leonova 2014).

Stopnja obdelave LOD je specifikacija, ki omogoca jasno opredeliti in sporoc¢ati vsebino in
zanesljivost BIM-modelov ter BIM-objektov deleznikom projekta, v razlicnih fazah
procesa nacrtovanja in gradnje. Stopnja obdelave LOD nam pove, do katere stopnje sta
geometrija modela in v model vneSena informacija premisljena, ali drugace, do katere

stopnje se lahko ¢lani projektne skupine zanesejo na informacijo pri uporabi BIM-modela.
27



Slika 9 prikazuje, da visoka graficna podrobnost Se ne pomeni tudi visoko stopnjo
zanesljivosti podane graficne informacije.

Slika 9: Stopnja obdelave LOD - samo podatki z rdeco barvo so uporabni
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Vir: McPhee 2013.

Definicijo je razvil Ameriski institut arhitektov AIA (ang. American Institute of Architects,
v nadaljevanju AlA) in se je v njihovi publikaciji prvi¢ uporabila leta 2008, leta 2011 pa je
pobuda BIM Foruma zaradi bolj konsistentne uporabe in SirSe standardizacije, postala
licencirana s strani AlA za oblikovanje specifikacij LOD-a. Leta 2013 je BIM Forum izdal
prve specifikacije, ki so enake kot AlA, z dvema razlikama, in sicer pri LOD 350 in LOD
500.

Tako zasledimo po AIA in BIM Forumu slede¢e LOD stopnje (BIM Forum 2017, str.12):

e LOD 100 — je primerna za zacetni fazi priprav in snovanja projekta. BIM-objekti
nimajo geometricne predstavitve, temve¢ jih lahko predstavlja zgolj simboli, ki zgolj
ponazarja obstoj objekta, ne pa tudi njegove oblike, velikosti ali to¢ne lokacije. Vse
informacije, ki jth dobimo iz tega modela se smatrajo kot priblizek za potrebe
koncepta/osnutka;

e LOD 200 — je namenjen fazi konceptualnega nacrtovanja. Imamo genericne BIM-
objekte, s pribliznimi koli¢inami, oblikami, lokacijami in orientacijami. Oblika BIM-
objekta lahko ponazarja objekt ali pa volumen, ki ga objekt zaseda, prav tako imajo
lahko dodano negrafi¢no informacijo, ki pa se smatra samo kot priblizek;

e LOD 300 — je namenjen fazi podrobnega nalrtovanja. BIM-objekt ima grafi¢no
predstavitev, ki je dovolj reprezentativna, da lahko direktno iz BIM-objekta dobimo
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koli¢ino, velikost, obliko, lokacijo in orientacijo, ne da bi se zanasali na negrafi¢no
informacijo, ki je lahko BIM-objektu dodana kot opis ali predpisane dimenzije;

LOD 350 — je namenjena fazi medstrokovnega sodelovanja in je enaka kot LOD 300,
samo da imajo BIM-objekti dodatno zmodelirane dele, ki so potrebni za koordinacijo z
drugimi BIM-objekti, s katerimi imajo interakcijo, na primer, podpore ali povezave.
So dovolj razviti, da se omogoc¢i podrobno usklajevanje med strokami, npr. odkrivanje
kolizij, razpored, itd. Zahteve na tej stopnji so vi§je od LOD 300, vendar ne dovolj
visoke za LOD 400. Specifikacija AIA definicije te stopnje ne vkljuCuje in je dodana s
strani BIM Foruma;

LOD 400 — je primerna za fazo izdelave tehni¢éne dokumentacije, saj so BIM-objekti te
stopnje dovolj podrobno in natanéno zmodelirani, da so primerni za izdelavo ali
gradnjo;

LOD 500 — je namenjen kon¢nim fazam, to je gradnje in predaje projekta naroc¢niku.
BIM-objekt je preverjeno enak kot izdelan objekt v resnicnosti in je primeren za
kon¢ni BIM-model, ki se ga na koncu projekta preda upravljavcem in vzdrzevalcem
zgradbe. Medtem ko je LOD 500 vkljucen v definicijah AIA za LOD, se BIM Forumu
ni zdelo, da je potrebno Se naprej opredeljevati in ponazarjati LOD 500 v
specifikacijah, saj se ta nanaSa na preverjanje na terenu

Stopnja podrobnosti LoD (ang. Level of Detail, LoD) oznacuje stopnjo podrobnosti
geometrije BIM-objekta oziroma njegovo vizualno reprezentativnost in se dviga v skladu z
napredovanjem projekta. Tudi te Se niso poenotene, zato so na Sliki 10 prikazane delitve
po protokolu britanskega zdruzenja AEC UK BIM (ang. architecture, engineering and
construction - AEC).

Slika 10: Stopnja podrobnosti LoD - samo podatki z rdeco barvo so uporabni
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Stopnja informacij LOI (ang. Level of Information, LOI ) je opis stopnje negraficne
vsebine, ki je dodana BIM-objektu, kot so npr. fizikalne lastnosti, kot so toplotna
prevodnost, trdnost, pozarna odpornost, standardi katerim objekti ustrezajo, proizvajalec,
garancijski pogoji, intervali vzdrZevanja itn. Obi¢ajno se informacija skozi razvoj projekta
vedno bolj dopolnjuje vse do predaje projekta narocniku, kjer so podatki, ki so potrebni za
obratovanje in vzdrzevanje vgrajene opreme vneSeni v COBie format, kot tudi vsa
potrebna dokumentacija, skupaj s povezavami do PDF priro¢nikov.

Na spletni strani arhitekturnega biroja KoSorok Gartner lahko najdemo zapisano, da
»LOD-e ne moremo direktno povezovati s posameznimi fazami projektiranja. Npr. idejna
zasnova lahko vsebuje elemente iz LOD 100, LOD 200 ali celo LOD 300, PGD (projekt za
pridobitev gradbenega dovoljenja) nekako ustreza specifikacijam LOD 300, PZI (projekt
za izvedbo) ustreza LOD 350-400, PID (projekt izvedbenih del) pa LOD 500. Gre zgolj za
specifikacije, zato je, v izogib razlicnim interpretacijam, z investitorjem potrebno
dogovoriti tocne zahteve, stopnjo detajliranja in vsebino ter koli¢ino vneSenih informacij
BIM modela.« (KoSorok Gartner 2015). Po drugi strani pa je mnenje McPhee: »Ko sem
prvi¢ pojasnjeval LOD direktorju (arhitektu), je bil njegov prvi odziv "torej pravi$ da je
LOD enak kot faza projekta”. Moja prva reakcija je bila "no, ja in ne". Toda ko sem bolje
premislil o tem, sem sklenil da je.« (McPhee 2013). Na spletni strani podjetja Trimble, pa
lahko na primer najdemo zapis Elliota: »LOD je opredeljena kot stopnja obdelave in
stopnjo podrobnosti, obe kratici sta sprejemljiva.«, ki jih avtor nato zdruZzi v en sam LOD
(Elliot 2017).

Definicija LOD, LoD in LOI so potrebne predvsem zaradi dolo¢anja minimalnih zahtev, ki
jih naro¢nik postavi izvajalcu projekta, saj se stroski priprave in izvajanja projekta lahko
bistveno spreminjajo s stopnjami, ki jih mora izvajalec pripraviti naro¢niku. Seveda so
posledi¢no tudi boljsi kon¢ni rezultati pri uporabi analiz razli¢nih BIM-razseznosti. Ker je
bistvo BIM-pristopa sodelovanje med delezniki, se po Phiriju BIM-pristop razlikuje od
tradicionalnega pristopa po tem, da so udelezenci tradicionalnega projekta razmejevali
medsebojno odgovornost tako, da so odgovarjali direktno samo naro¢niku projekta, k
¢emur se je prilagodil tudi razvoj prava in zakonov. Pri BIM-pristopu pa so udeleZenci
medsebojno povezani za doseganje ciljev, zato je potrebno postaviti jasne zakonske
okvirje, ki omogocajo razmejitev odgovornosti udelezencev ter dolociti stopnjo
zanesljivosti pri kakovosti dobavljenih BIM-modelov, kar je Se posebej pomembno pri
parametriénih BIM-modelih, ki so v medsebojni soodvisnosti z BIM-modeli drugih
udeleZencev projekta (Phiri 2016, str.70). Slika 11 prikazuje medsebojni odnos med LOD,
LoD in LOI.
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Slika 11: Razmerja med LOD, LoD in LOI
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3.2 Slabosti in ovire BIM-pristopa

Ceprav ima BIM-postopek veliko prednosti pred tradicionalnimi postopki izvajanja
projektov, ki se bodo s asom Se nadgrajevale, pa je potrebno omeniti tudi njegove slabosti
in pomanjkljivosti, ki so jih razli¢ni avtorji opazili. Tako je Lockley v porocilu »BIM-
stopnja 2 na preizku$nji« (ang. Level 2 BIM on trial) predstavil rezultate preizkusa in
definiral tri skupine ovir, s katerimi se sreCamo pri implementaciji BIM-postopka: ljudi,
procese in tehnologijo, za uspesno implementacijo in izrabo BIM-procesa pa je potrebna
sodelovanje med vsemi skupinami, saj je BIM-proces prepletenost vseh treh (Lockley
2015).

Podobno, kot je Ze ugotovil East pri oblikovanju COBie standarda, so do enakega
zakljucka priSli tako NBS in britanska vlada, kot Phiri, da je najvecja ovira pri
implementaciji in sprejetju BIM-pristopa skozi celotno gradbeno industrijo sprejetje in
uveljavljanje s strani lastnikov, zato je k cilju zavezano vodstvo projekta s strani naro¢nika
identificirano kot pomemben faktor pri vpeljevanju in sprejetju BIM-pristopa (East 2007,
str.5; Phiri 2016, str.40). Najboljsi nacin za sprejetje (motec¢ih) tehnologij, kot je BIM-
pristop, je torej brezpogojna zahteva po implementaciji s strani naro¢nika projekta, kar je
tudi temelj strategije vlade VB, ki je sprejela obvezno uporabo BIM-pristopa za
sodelovanje na javnih narocilih

BIM-pristop zahteva sodelovalni pristop med delezniki, s ¢imer se podirajo sedanje, jasno
definirane vloge in odgovornosti posameznika v tradicionalnih pristopih in jih iz vertikalne
postavlja v horizontalno strukturo. Po Phiriju temelji filozofija BIM-pristopa na
sodelovanju, transparentnosti in u¢inkovitosti ter win-win odnosu med delezniki, ki mora
nadomestiti tradicionalne, dokaj sovrazno nastrojene poslovne prakse, da bi dosegli
sodelovalen pristop, ki bo gonilo napredka, to pa zahteva spremembo kulture (Phiri 2016,
str.33).
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Studija 408 projektov, skupaj ocenjenih na 559 milijonov dolarjev, ki jo je izvedel
Cannistraro, kaze, da se s povecanjem sodelovanja in dviganjem stopenj BIM-postopka,
skozi manjSe Stevilo zahtevkov po spremembah zmanjSujejo tudi stroski projekta,
potencialen prihranek pa je 20 % celotne investicije (Cannistraro 2010). Dassault Systems
ugotavlja, da se gradbeni procesi v gradbeni industriji niso prilagodili BIM-postopku na
pravilen nacin in so uspeli na BIM-stopnji 2 obdrzati zaprtost znotraj posameznih
oddelkov, »silosov«, kar pa preprecuje prehod na BIM-stopnjo 3. Vsaka skupina je
tradicionalno opredeljevala "sodelovanje" drugace in se osredotocala na individualne ter
lastne potrebe: konstrukcijski oddelek dojema sodelovanje, da delajo na enem BIM-
modelu, nabavni oddelek dojema sodelovanje kot pregled izdelovalnih risb ali dokumentov
drugih dobaviteljev, gradbeni oddelek pa dojema sodelovanje kot uporabo strukturiranega
sistema managementa projektov. Oblikovali so se ustaljeni postopki predaje in morebitnih
kasnejs$ih poprav ter dodelav projektov, kar omogoca zaprtost oddelkov v posamezne
»silose« in onemogoca integracijo med posameznimi oddelki ter tako zaklepa Koristi in
dodano vrednost znotraj posameznih silosov. Vse to rezultira v pomanjkljivi podatkovni
integracije, nepovezani dokumentaciji in nezadostnih podatkih za relevantno 4D-BIM
simulacijo procesov, ki so kljucni vzroki za nepredviden rok koncanja projekta (Dassault
Systems 2016, str.3). Tako kot so ugotovili Gallaher in sodelavci, je Phiri podal mnenje, da
je razlog tudi v dejstvu, da razli¢ni delezniki projekta redko sodelujejo skupaj na projektu
ve¢ kot enkrat, zato ni dovolj Casa, da bi se med njimi razvilo zaupanje, kar je posledi¢no
vodilo do oblikovanja kulture dela v »silosih« (Gallaher et al. NIST 2004, str.7-1; Phiri
2016, str.76).

Kot smo Ze spoznali na primeru KoSorok Gartner, je potrebno obravnavati vidik
pomanjkanja pravnih okvirov za BIM-projekte, ki preprecujejo Siritev BIM-pristopa.
Tradicionalni gradbeni projekti imajo informacije lo¢ene po posameznih oddelkih, pravni
okviri pa so se skozi desetletja razvila v skladu s tako organizacijsko strukturo in nacinom
izvajanja projektov. Danes je zato v tradicionalnih pristopih zakonsko povsem jasno
opredeljeno, kdo poseduje kaj, kdo je pristojen za katero informacijo in je tudi odgovoren v
primeru napak, ki se pojavijo. Zanesljivo upravljanje z informacijami ter sledljivi potek
dela ustvarja odgovornost in poslediéno zmanjSuje pravna tveganja ter odskodninska
zavarovanja. Leta 2010 je Carlin izpostavila, da je BIM-pristop v primerjavi z
tradicionalnimi pristopi Se relativno mlad, zato se je med deleZzniki projektov ustvarilo
mnenje, da naj bi integracija informacij prinasala velike koristi predvsem za naroc¢nika,
tveganjem pa so izpostavljeni predvsem izvajalci (Carlin 2010). To mnenje lahko najdemo
tudi leta 2015, kjer Mineer pravi, da pravne posledice uporabe BIM-postopka Se niso bile
obsirno testirane, kaj Sele usklajene (Mineer 2015). Kot opaza Phiri, se pri izvajanju
projektov tudi sicer pogosto dogaja, da zaradi odprtih legalnih vprasanj, delezniki pri¢nejo
dodajati svojim konstrukcijskim resitvam, ki jih nato dodajo skupnemu BIM-modelu,
opombe, kjer pravijo, da je njihov prispevek »samo informativne narave« in se nanj ne
moremo popolnoma zanesti, kar pomeni, da do pravega deljenja informacij, kar pa je pravo
bistvo BIM-postopka, ne prihaja (Phiri 2016, str.73). Ce se Zeli to oviro odstraniti, je nujno
potrebno odgovoriti na pomembna pravna in prakti¢na vprasanja, ki zadevajo uporabe
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terminologije, jurisdikcijo pristojnosti, potek delovnih tokov in managementa intelektualne
lastnine, ki jih vpeljava nove in zato motece tehnologije kot je BIM-pristop, zastavlja.

Razvoj IKT tehnologije je omogocil Siritev in uveljavljanje BIM-pristopa, a ta odpira
obenem tudi vrsto vprasanj. Tako recimo [FC standardi Se niso povsem definirani in
popolna interoperabilnost Se ni dosezena. Trenutni IFC4-format ne podpira popolnoma
infrastrukturne gradnje, temve¢ samo osi linijskih gradnikov (ceste, mostove, Zeleznic,
tunel), Sele IFC5-format, ki je v razvoju, pa bo omogocal celovito podporo za
infrastrukturno gradnjo, tako da bo dosezena interoperabilnost BIM-modelov tudi v drugih
panogah gradnje (Liebich et al.b.l.; Nemec Pe¢jak 2017, str.49). Ravno tako se tudi $e ni
povsem poenotilo klasifikacij. Chapman izpostavlja, da ima Uniclass2 dodano klasifikacijo
»delovni rezultati« (ang. Work Results), ki naj bi bila pomembna za managent projektov,
saj vodi oceno opravljenega dela na posameznem elementu znotraj drugih Klasifikacij in
tako omogoca, da imamo samo v eni tabeli popoln pregled nad celotnim ¢asovnim
potekom projekta (Chapman 2013). Le ta je kasneje v Uniclass2 bila zaradi odve¢nosti
umaknjena, nato pa je sledilo Se preimenovanje Uniclass2 v Uniclass2015 (Gelder 2014;
McPhee 2015).

Sledeca ovira so stroski investicij v novo tehnologijo, ki se sestavljajo iz stroSkov nakupa
programov, nakupa sodobne strojne opreme ter Solanja kadra. Nadgradnja IKT-ja in
programske opreme za vpeljevanje BIM-pristopa zahtevajo znatne nalozbe. Kot ugotavlja
Mineer, se nalozba zaradi prednosti BIM-pristopa obicajno splaca, vendar le, e se
programska oprema uporablja v njeni polno zmogljivosti (Mineer 2015). Zato, pravi Phiri,
je potrebno definirati potrebe znotraj oddelkov organizacije in izbrati njim primerna
orodja. Tako na primer, izvajalec gradnje, ki se ne ukvarja z s kompleksnim 4D-BIM ali
5D-BIM modeliranjem, potrebuje samo pregledovalnik (ang. viewer), medtem ko gradbeni
nadzornik potrebuje programska orodja, ki omogocajo vnos zakljucenih faz projekta ali
porabljenih koli¢in materiala (Phiri 2016, str.6).

Mineer izpostavlja tudi nevarnost nezdruZljivosti z ostalimi deleZniki projekta, ki BIM-
pristopa $e ne uporabljajo ali pa so ga pomanjkljivo vpeljali, saj BIM-pristop naj $e ne bi
bil splosno uporabljen v gradbenistvu, zato obstaja moznost, da eden od deleznikov ne bo
uporabljal BIM-pristopa ali pa ne bo mogel uporabljati nasih BIM-modelov (Mineer 2015).
In ¢e Mineer pravi, da se stroSki izplacajo le, e se programska oprema uporablja v njeni
polno zmogljivosti, ugotavljata O'Reilly in Clarkson, da uporabniki BIM-pristopa pogosto
ne uporabljajo vseh moznosti, Ki jih BIM-pristop ponuja in ne obravnavajo vseh zahtev, ki
jih BIM-pristop potrebuje, temve¢ samo tiste, ki so najbolj oéitne in jih je obi¢ajno najlazje
doseci (O'Reilly & Clarkson 2016).

Seveda obstajajo tudi druga vprasanja in ovire, kot so npr. vprasanje varnosti in zlorab, ki

jih predstavlja centraliziran BIM-model, pomanjkanje izkusenega in izSolanega kadra za

management ter izvedbo BIM-projektov, vprasanja kakovosti BIM-modelov, podatkov in

informacij, ki jih delezniki projekta uporabljajo in sooblikujejo z njimi oceno stroskov in

Casa celotnega projekta, aktivno vnasanje povratnih informacij, kjer belezimo odstopanja
33



med dejanskim in modeliranim stanjem. Vsa ta vpraSanja so za to magistrsko delo
preobsezna. Prispodoba ledene gore na Sliki 12 prikazuje pogosto spregledane in
neuporabljene zmoznosti BIM-pristopa.

Slika 12: Uporabljene in spregledane zmoznosti BIM-pristopa

KAR JE VIDNO
3D VIZUALIZACIVA PROGRAMI
USKLAJENE RISBE STROJNA OPREMA
OCENA POTREBNIH VIROV SOLANJE

BIM PRODUKT! ot o, BIM ZAHTEVE

TERMIENE ANALIZE STANDARDI
SVETLOBNE ANALIZE NAVODILA
STATICNE ANALIZE DELOVNI TOKI
IZVEDLJIVOST ODPOR SPREMEMBAM
MONTAZNA GRADNJA SPREMEMBA VLOG
SLEDLJIVOST SREDST KAKOVOST MODELOV
PREKRIVANJE BIM/GIS SODELOVANJE
FOTOGRAMETRIJA POGODBE
drugo... MERILA

KAR JE SKRITO

Vir: Revit 2018.

3.3 BIM-pristop v Veliki Britaniji in Sloveniji

V svetu se pri uveljavljanju BIM-pristopa lo¢ijo trije nacini implementacije, in sicer od
spodaj navzgor (ang. bottom-up), od zgoraj navzdol (ang. top-down) ter od sredine
navzven (ang. middle-out).

V prvi skupini so drzave skozi zakonodajo spodbudile implementacijo BIM-pristopa
najprej v javnem in posledi¢no tudi zasebnem sektorju. Dober zgled uveljavljanja BIM-
pristopa je Singapur. Kot opisuje Lam, je leta 2010, podobno kot East v ZDA pri
oblikovanju COBIe standarda, vlada Singapurja identificirala pomanjkanje zahtev s strani
lastnikov po uveljavitvi BIM-pristopa, zato so v svojem prvem nacrtu, definirali kot prvi
cilj prevzem pobude ter si zastavili vsakoletne mejnike pri implementaciji in difuziji preko
javnega v zasebni sektor (Lam 2014). V poro¢ilu McGraw-Hill iz leta 2014 je zavedeno,
da je Singapur prvi na svetu vpeljal hitro izdajo dovoljenj na podlagi e-prijav BIM-
modelov, ki so od leta 2015 obvezni za vse objekte vedje od 5.000 m?, tako za arhitekturne
kot gradbene vloge (McGraw Hill 2014, str.24).

V Evropski unija se je leta 2016 ustanovila EU BIM delovna skupina (ang. EU BIM Task
Group), ki naj bi ustanovila evropsko mrezo, njen namen pa je skupno usklajevanje ¢lanic
pri uporabi BIM-pristopa v javnih narocilih. Kot navajajo na svoji spletni strani, so si za
cilj zadali izdajo prirocnika, ki naj vseboval izvajanje javnih narocil, tehni¢na priporocila,
razvoj kulture in znanja ter koristi BIM-postopka in digitalnega poslovanja, namenjen
oblikovalcem politik in javnim naro¢nikom (EU BIM Task Group b.l.).
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V drugi skupini so drzave, kjer se je kljub odsotnosti vladnih programov k spodbujanju
uvajanja BIM-pristopa, spontano oblikoval dovolj Sirok krog uporabnikov BIM-pristopa,
ki so skupaj spodbudili visoko stopnjo implementacije BIM-pristopa, najprej v zasebnem
in nato tudi javnem sektorju. Med te drzave Stejemo predvsem skandinavske drzave. Kot
omenja Singh, je bila na Svedskem implementacija BIM-pristopa bila tako obseZna, da so
se pojavile najbolj$e prakse tudi v odsotnosti smernic vlad in da Svedska v publikaciji
akademskih poroc¢il na temo BIM-pristopa zaostaja le za ZDA (Singh 2017). Phiri
izpostavlja, da so bile v skandinavskih drzavah mlajSe generacije gonilo napredka,
predvsem zaradi uporabe BIM-pristopa kot orodja za doseganje prihrankov na projektih
(Phiri 2016, str.8). Construction Manager Magazine poroca, da so vse drzave na regijskem
nivoju ze uvedle pricakovanja glede BIM-pristopa, ki so pogosto bolj zahtevna glede
interoperabilnosti od britanskih zahtev na BIM-stopnji 2, kar izvaja pritisk na lokalne
ponudnike BIM-programov, kot so Eleco, Solibri in Tekla ter, da Zelijo po vzoru
Singapurja avtomatizirati odobritev dovoljenje za gradnjo, ¢eprav ni trenutno vzpostavljen
Se noben podoben, delujo¢ sistem (Construction Manager Magazine 2015).

Kot opisuje spletna stran BIMThinkSpace pa naj bi se tretja skupina, od sredine navzven,
skrivala vsem jasno na oceh in naj bi se pojavil v sredinskem, razmejitvenem prostoru med
zgornjim, to je vlada in njeni upravni organi ter spodnjim nivojem, kjer se nahajajo majhna
podjetja, podizvajalci in dobavitelji, soasno pa zaradi konkurencnosti prevzemajo BIM-
postopek tudi podjetja in organizacije na horizontalni ravni (BIMThinkSpace 2014). Gre za
srednje velike organizacije ali linijske in projektne managerje, ki zanejo za uveljavitev
BIM-pristopa izvajati pritisk tako proti vrhu kot tudi proti nizjim nivojem.

Kassem in Succar sta v raziskavi o nacinu prevzemanja BIM-postopka drzave razvrstila v
Tabelo 1.

Tabela 1: Razvrstitev drzav glede na nacin prevzemanja BIM-postopka

drzava

Finska

Hong Kong

Kanada

Kitajska

Nova Zelandija

Spanija

Svica

ZAE

VB

ZDA

od zgoraj
navzdol

X

od sredine
navzven

od spodaj
navzgor

Vir: Kassem, Succar 2017.

35




3.3.1 Velika Britanija

Velika Britanija torej spada v skupino drzav, Kjer se je uporabil pristop implementacije
BIM-pristopa od zgoraj navzdol. Obstaja splosno prepric¢anje, da je strategija VB dober
zgled, kako se pravilno lotiti takega pristopa implementacije. Kot meni na primer Evropska
investicijska banka, BIM omogoca popolno realizacijo potenciala digitalne tehnologije v
gradbeniStvu in grajenem okolju ter ga prepoznava kot tehnologijo, ki bo temeljito
spremenila nacin izvajanja gradbenih projektov in bo implementirana globalno, trenutno pa
je VB vodilna v svetu (EIB 2018, str.209). Phiri tako pravi, da ve¢ drzav opazuje, kako je
VB implementirala BIM-pristopa in koristi, ki jih ima skozi konstrukcijo, gradnjo in
celotnim zivljenjskim ciklom objekta (Phiri 2016, str.7). Na spletni strani enega vodilnih
razvijalcev BIM-programov, pa je Duncan zapisal, da je vlada VB leta 2011 zacela
Sirokopotezen nacrt uvajanja BIM-pristopa, ki je Se danes edinstven v svetu (Duncan R.,

b.L.).

Zacetni korak k vpeljavi BIM-pristopa v javni sektor predstavlja Vladna strategija v
gradbenistvu (ang. Government Construction Strategy), sprejeta maja 2011. V njej je
prepoznana izjemna pomembnost vpliva ucinkovitosti gradbene industrije na ekonomijo
VB, saj predstavlja gradbeni sektor 110 milijard funtov letnega prometa, kar je ve¢ kot
avtomobilska, energetska in aeronavti¢na sektorji skupaj, od tega pa predstavljajo javna
narocCila 40 % delez, s ¢imer je vlada VB najvecji naro¢nik (Government Construction
Strategy 2011, str.3). Ker pa je vlada ugotovila, da obstaja Siroko razsirjeno prepric¢anje, da
kot naro¢niki ne dobijo polne vrednosti ter ne stimulirajo rasti v gradbeniStvu, je sprejela
podroben program ukrepov, namenjenih k zmanjSanju stroSkov za 20 % do konca vlade (ta
je bila izvoljena 2010). Ukrepi naj bi prisilili deleznike k spremembi poslovnih obicajev in
praks od sovraznih k sodelovalnim, ¢e bodo hoteli dose¢i zmanjSanje stroskov, predvsem
skozi inovativnost znotraj verige dobaviteljev ter si tako zagotoviti konkurenéno pozicijo
tudi v prihodnosti. Kot zgledna javna narocila pa naj bi bila tista v katerem (Government
Construction Strategy 2011, str.3):

e naroCnik izda navodila, ki se osredoto¢ajo na zahtevane zmogljivosti in konéne
rezultate, nacrtovalci in konstruktorji pa s skupnimi mo¢mi razvijejo integrirano
resitev, ki najbolje ustreza zahtevanim rezultatom;

e izvajalci vkljucijo kljucne ¢lene svoje dobavne verige v proces nartovanja, kjer lahko
njihov prispevek najve¢ doprinese k ustvarjanju dodatne vrednosti;

e cenovna ucinkovitost in konkuren¢na napetost se vzdrzujeta z ucinkovito cenovno
primerjavo in natan¢nemu opredeljevanju stroskov, tako da je znano, koliko bi morali
projekti stati, namesto da se ocenjuje preko razpisov pavsalnih zneskov na podlagi
nepopolne dokumentacije;

e dobavne verige so, kjer je program narocanja primeren, vkljucene na osnovi rednih
narocil, ki so v zadostnem obsegu in trajanju, da se lahko spodbudijo raziskave in
inovacije okoli standardiziranega (ali po meri narejenega) izdelka;
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e industrija ima dovolj jasen vpogled v prihodnje programe vladnih vlaganj in investicij,
da se lahko preudarno in na lastno odgovornost odlo¢ajo o tem, kje in kako bodo
vlagali v razvoj izdelkov, storitev, tehnologije in znanja; ter

e gre za uskladitev interesov med tistimi, ki nacrtujejo in zgradijo gradnjo in tistimi, ki
jo nato uporabljajo in upravljajo.

Vlada kasneje v dokumentu prepozna prednosti BIM-pristopa, ki naj bi ga uporabljala
najnaprednejsa podjetja, katera so zmozna delovati v popolnoma sodelovalnem 3D-okolju,
z vsemi projektnimi in premozenjskimi informacijami, dokumentacijo in podatki v
elektronski obliki, tako da vsi delezniki delajo na enotni platformi z zmanjSanimi
transakcijskimi stroski in moznostmi za napake, a da je zal panoga v sploSnem zaostajala
pri izkori§€anju prednosti, ki jih omogoca digitalna tehnologija. Zaradi pomanjkanja
interoperabilnosti in razlicnih interesov med udelezenci naj bi se onemogocala splosna
implementacija BIM-pristopa v gradbeni$tvu, zato se je vlada odloéila osnovati uradni
kabinet, ki bo zadolZen za koordinacijo pri postopnem uvajanje BIM-pristopa, tako da bo
dosezen cilj, ki je polno sodelovalen 3D-BIM, kot nujen pogoj za moznost sodelovanja pri
vseh javnih gradbenih narocilih od leta 2016 dalje (Government Construction Strategy
2011, str.13). Vladni dokument torej definira, ¢eprav izrecn0O ne omenja, zahtevo po
implementaciji BIM-stopnje 2 v gradbenem sektorju, s pomocjo vladnega programa, ki bo
organizacijam pomagal pri postopni vpeljavi novega pristopa izvajanja projektov. Po
podatkih v poro¢ilu naj bi v gradbenem sektorju delovalo 300.000 podjetij, od tega 99,7 %
srednje velikih in majhnih podjetij, skupaj pa naj bi zaposlovali preko 2.000.000 ljudi
(Government Construction Strategy 2011, str.5). Prav tako vladni kabinet ustanovi BIM
Task Group, ki je zadolzen za doseganje cilja pri implementaciji BIM-pristopa.

Istega leta izvede Nacionalni odbor za gradbeno specifikacijo (ang. National Building
Specification, v nadaljevanju NBS) tudi prvo anketo, da bi ocenili kak$no je stanje v
gradbeni$tvu in kako velik razkorak je med izhodi$¢nim, trenutnim stanjem ter kon¢nim
ciljem. Na spletno anketo je odgovorilo 400 anketirancev, rezultati pa so pokazali, da samo
13 % anketirancev uporablja BIM-pristop, 43 % pa BIM-pristopa sploh ni poznalo. Poleg
tega jih je kar 42 % Se vedno risalo na tablo, kar po definiciji BIM-stopenj sploh nima
nobene zrelostne stopnje, 33 % pa jih je uporabljalo zgolj 2D-CAD risbe, kar se uvrs¢a v
zrelostno BIM-stopnjo 0 (NBS 2011, str.8).

Leta 2012 izda vlada VB dokument Informacijsko modeliranje gradenj (ang. Building
Information Modelling), kjer ovrednoti zmoznosti, ki jih omogo¢a BIM-pristopa. V njem
opredelijo kot glavni, dolgoro¢ni cilj ambicijo postati svetovni voditelj v izkoriS¢anju
BIM-pristopa in preko razvijanja lastnih zmoznosti zrasti tudi kot glavni svetovni
dobavitelj BIM-storitev in programov. Za realizacijo tega cilja si zastavijo 3 delni nacrt
(Building Information Modelling 2012, str.5):

1. popolna zaveza k obstoje¢im BIM-programom za ustvarjanje kriti¢ne mase,
2. usmerjenost na rast (BIM-postopek kot pogon rasti),
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3. pomagati ustvarjati prihodnost z nenehnim razvojem lastnih sposobnosti.

Naslednjega leta 2013 je vlada izdala poroc¢ilo Gradnja 2025 (ang. Construction 2025), v
kateri je skupaj z predstavniki gradbene industrije definirala nove cilje, ki naj bi jih dosegli
do leta 2025 (Construction 2025 2013, str.19):

e 33 % zmanjSanje tako zacetnih stroskov gradnje kot tudi celotnih stroSkov skozi
zivljenjsko dobo zgrajenih sredstev;

e 50 % skrajSanje ¢asa od osnutka do dokoncanja, tako za novogradnje kot prenovo
gradenj;

e 50 % zmanjSanje emisij toplogrednih plinov v grajenem okolju;

e 50 % zmanjSanje razlike v trgovinski izmenjavi, med celotnim izvozom in uvozom
gradbenih izdelkov in materialov.

Istega leta je bila izvedena prva mednarodna raziskava o uveljavitvi BIM-pristopa, ki jo je
NBS izvedel na Finskem, Kanadi in Novi Zelandiji. Raziskava je pokazala visoko stopnjo
seznanjenosti anketirancev z BIM-postopkom v vseh drzavah, ki je bila nad 87 %, medtem
ko je bila VB po uporabi BIM-pristopa na zadnjem mestu s samo 39 %, sledila ji je Nova
Zelandija s 57 %, Kanada s 64 % in Finska na 1. mestu s 65 % delezem uporabnikov BIM-
postopka (NBS International BIM Report 2013, str.6).

Prav tako je bila izvedena nacionalna anketna raziskava, na katero je odgovorilo 1000
anketirancev, rezultati pa so objavljeni v poro¢ilu NBS 2014. Delez anketirancev, ki ne
poznajo in ne uporabljajo BIM-pristopa se je zmanjsal iz 43 % iz leta 2011 na 5 %, delez
tistih, ki BIM-pristop poznajo in uporabljajo pa se je dvignil iz 13 % leta 2011 na 54 %
(NBS National BIM Report 2014, str.12). Ce primerjamo rezultate mednarodne raziskave
iz leta 2013 in nacionalne ankete leta 2014, zaznamo 15 % rast uporabnikov BIM-pristopa.

Leta 2015 je vlada izdala dokument Digitalno grajena Britanija (ang. Digital Built
Britain), ki predvideva vpeljavo BIM-stopnje 3 in je nadgradnja treh strategij, in sicer
Gradnja 2025 (ang. Construction 2025), Pametno mesto (ang. Smart City) in Digitalna
ekonomija (ang. Digital Economy). V dokumentu se predpostavlja, da bo povecanje
populacije in demografske spremembe (zlasti staranje prebivalstva) mo¢no obremenilo
obstojeCe grajeno okolje in storitve, ki jih zagotavlja, kar bo Se dodatno omejilo
gospodarsko rast (Sielker, Allmendinger, 2018). Kot kompenzacija tem negativnim
uéinkom, pa bo BIM-pristop v naslednjem desetletju pripeljal do zdruzenja z internetom
stvari (ang. internet of things), naprednimi podatkovnimi analizami velikih baz podatkov
(ang. big data) in digitalno ekonomijo, zdruzitev pa bo omogocala ucinkovitejSe
nacrtovanje in vzdrzevanje nove infrastrukture ter gradnjo ob niZjih stroskih, ki bo kasneje
osnova za BIM-stopnjo 4, ki ima poudarek na doseganju ugodnih druZzbenih rezultatov in
dobro pocutje prebivalcev (Digital Built Britain 2015, str.5, str.15).
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Pri doseganju BIM-stopnje 3 so v porocilu opisane 4 faze za doseganje trznih priloznosti
(Digital Built Britain 2015, str.21):

e Stopnja 3A, ki omogoca izboljsave v modelu stopnje 2,

e Stopnja 3B, ki omogoca uporabo novih tehnologij in sistemov,
e Stopnja 3C, ki omogoca razvoj novih poslovnih modelov,

e Stopnja 3D, izkoristiti vodilno vlogo v svetu.

Kritik te strategije je Klaschka, cenjen zagovornik BIM-pristopa iz arhitekturnega biroja
Klaschka Studios, ki meni, da tako programska oprema kot tehnoloski razvoj Se nista
dovolj razvita, da bi lahko razpravljali o BIM-stopnji 3, medtem ko pri uveljavljanju BIM-
stopnje 2 to niso bile ovire (Knutt 2015).

Tega leta je, tako kot Slovenija, tudi VB prenesla direktivo 2014/24/EU v lasten zakon o
javnih narodilih (ang. the public contracts regulations 2015), ki je stopil v veljavo aprila
2015 in ima enako vlogo kot slovenski zakon o javnih naroc€ilih ZIN-3 (Mills & Reeve
2015, str.3). Torej bi lahko sklepali, da uveljavitev zahteve po obvezni uporabi BIM-
pristopa za javna naroc¢ila ni v nasprotju z evropsko zakonodajo.

Izsledki nacionalne ankete iz tega leta pokazejo, da je 54 % respodentov na nacionalni
anketi uporabljalo BIM-pristop, kar je enak delez kot iz porocila iz leta 2014 (NBS 2016,
str.16). Mednarodna raziskava, pa je pri uporabi BIM-pristopa postavila Cesko na zadnje
mesto s 25 %, Japonsko na predzadnje mesto s 46 %, VB na 3. mesto z 48 %, Kanado na 2.
mesto s 67 % in Dansko na prvo mesto z 78 % (NBS 2016, str.7).

Naslednja Viadna strategija VB v gradbenistvu 2016-2020 (ang. Government Construction
Strategy 2016-2020) je bila sprejeta 2016 in je zajeta v 6-ih kljuénih to¢kah (Government
Construction Strategy 2016):

1. koordinacija in vodenje znotraj vladnih strank za zagotovitev koherentnega in
konsistentnega pristopa do javnih narocil;

2. izboljsanje sposobnosti stranke, to je centralne vlade, da se odziva na pravi nacin in s
tem pridobi kar najvec od izvajalcev;

3. izboljsanje izrabe podatkov, merjenje in poroCanje o napredku strategije, merjenje
razvoja vajenistva skozi javna narocila, uporaba podatkov za identifikacijo najboljsih
praks, razvoj podatkovnih zahtev za merjenje stroSkov skozi celotno Zivljenje gradenj
in oddajanje ogljika, sporo€anje prihodnjih javnih narocil

4. komunikacija za dviganje ozavescenosti v gradbeniStvu o ciljih vlade in sporocanje
najboljsih praks,

5. zakljucitev uvajanja BIM-stopnje 2 in sporoCanje najboljSih praks, razvoj zrelosti
implementacije BIM-stopnje 2 do te mere, da se lahko pri¢ne z uvajanjem BIM-
stopnje 3;
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6. sodelovalno izvajanje narocil, kar pomeni podpreti sprejetje Projektnih banénih
raunov, za direktno in socasno izplacilo vseh deleznikov projekta iz enega
centralnega ban¢nega racuna, nadzor teh raCunov ter voditi koordiniran pristop do
izvajanja narocil skupaj z izdelavo delovnega okvirja, nacina izvajanja in sporocanja
najboljsih praks.

Ceprav niso zmanjsali stroskov naro¢il za gradnje za 20 %, kot so naértovali v prvi
strategiji, kar je pomenilo za 8,8 milijarde prihrankov (leta 2010 je bilo za 110 milijard
narocil, od tega so javna narocila predstavljala 40 %), pa so prihranili 3 milijarde funtov
med leti 2011 in 2015, poroca spletna stran Designing Buildings (Designing Buildings
2017). V novi strategiji so si zadali prihranitev 1,7 milijarde funtov med leti 2016 in 2020
ter izvedbo 20.000 vajeniskih delovnih mest. Mills na spletni stran B1M razlaga, da se je
izkazal problem prenasanja financnih bremen in tveganj iz vecjih izvajalcev na
podizvajalce, obicajno srednje velika in majhna podjetja, zato je vlada pripravila projektne
ban¢ne racune, da bi zajezila nepostene placilne postopke, zagotovila transparentnost in
gotovost placil, zmanjSala potrebe po zadolZevanju, da bi tako ustvarila bolj uravnotezeno
poslovno okolje, ki bo v zameno spodbujalo rast (Mills 2016).

V letu 2016 se je zaradi preusmeritve pozornosti BIM Task Group-a na implementacijo
BIM-stopnje 3 in moZnosti, da nastane vrzel pri nadaljevanju implementacije BIM-stopnje
2, oblikovalo VB BIM zaveznistvo (ang. UK BIM Alliance), ki v svojem poro¢ilu trdi, da je
recesija v gradbenistvu spodbudila zanimanje za implementacijo BIM-stopnje 2 s strani
izvajalcev, ki bi jo sicer odlozili na prihodnost, a da ostaja velik del tistih, ki so skepti¢ni
ali brezbrizni do koristi in nimajo dolgoro¢ne zavezanosti do BIM-pristopa ter k
digitalnemu sodelovanju (UK BIM Alliance 2016, str.10). Eden izmed razlogov navajajo
majhen dobicek, ki so ga v dobavni verigi delezni, zato nekateri s teZavo upravicijo stroSke
investicij v nove tehnologije in orodja, ¢e nimajo dolgoro¢nih naroc¢il (UK BIM Alliance
2016, str.14).

Porocilo o nacionalni anketi izdano v letu 2017, na katero je odgovorilo ve¢ kot 1000
anketirancev je, po enem letu vpeljave obveznega BIM-pristopa za vsa javna naroCila,
pokazalo sledece rezultate (Malleson 2017, str.12):

e 97 % je BIM-pristop poznala (porocilo iz leta 2011 navaja 58 %),

e 51 % anketirancev meni, da je vlada VB na pravi poti pri vpeljavi BIM-pristopa,

e 37 % jih Se vedno ne ve, kaj morajo storiti, da ugodijo zahtevam vlade pri BIM-
pristopu, med njimi pa so tudi vladni oddelki, zadolzeni za izvajanje vpeljave,

e 19 % jih je menilo, da je VB svetovni voditelj, obenem pa se Malleson iz NBS
spraSuje, Ce to ne nakazuje na dejstvo, da si je vlada zadala previsoke cilje,

e Vv letu 2016 je uporabljalo BIM-pristop 63 %, v letu 2017 pa naj bi jih skupno 90 %,

o 42 % jih je generiralo COBie format za narocnika, kot najbolj pogost razlog
negeneriranja pa je pomanjkanje zahteve s strani naro¢nika,
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e 78 % je mnenja, da je BIM-pristop prihodnost projektnih informacij,
e 72 % pravi, da naro¢niki projektov ne razumejo prednosti BIM-pristopa.

Svedska spletna stran memoori je zato, glede na rezultate zadnje ankete, izrazila sledede
dvome o vpeljavi BIM-pristopa v VB: »Torej je VB svetovni voditelj v BIM-pristopu ali
ne? In zakaj so si mnenja o tem tako nasprotna? Ali je mozno, da VB poskusa biti vodja, a
so pricakovanja prevelika za vpeljavo postopka, ki zajema zelo zahtevne tehnologije in
procese? Ce industrija pri¢akuje, da se bo to zgodilo ¢ez nog, ali ni potem VB na poti
vpeljave BIM-postopka dlje kot drugi drzave?« (memoori 2017).

3.3.2 Slovenija

Leta 2011 je Todorovi¢ zapisal slede¢ komentar o stanju BIM-pristopa: »Pri nas je
trenutno zal uporaba informacijskih modelov Se neznatna, zato je priporocljivo, da se
uposteva izkusnje iz tujine in se gradi na tem, saj bomo edino tako lahko $li v korak s
¢asom, ki ga narekuje sodobno gradbenistvo.« (Todorovi¢ 2011, str.48).

V Tabeli 2 je Slovenija po raziskavi, ki so jo izvedli Carneiro, Lins in Neto, Ze v letih 2010
in 2011 zasedla 7. mesto na svetu, po Stevilu akademskih strokovnih ¢lankov na temo
BIM-pristopa in si ga delila s Svedsko, najbolj plodna avtorja v svetovnem merilu pa sta
bila slovenski avtor Cerovsek iz FGG-ja ter ameriski avtor Raja R. A. Issa s floridske
univerze (Carneiro et. al, str.5).

Tabela 2: Drzave z najvecjim Stevilom akademskih ¢lankov na temo BIM-pristopa

Institucije % od vseh publikacij
Univerzitetni park (ZDA) 4,5
Univerza Virginia Tech (ZDA) 3,75
Danska tehniska univerza (Danska) 3,28
Univerza v Newcastlu (Avstralija) 2,87
Tehnolo$ki institut Georgia (ZDA) 2,78
Univerza na Floridi (ZDA) 2,59
Univerza v Ljubljani (Slovenija) 2,46
Univerza v Lundu (Svedska) 2,46
Nizozemska organizacija za uporabne znanstvene raziskave TNO (Nizozemska) 2,42
Raziskovalni in razvojni center vojaskih inZenirjev Zdruzenih drzav Amerike (ZDA) 1,94
Druge inStitucije 68,17
Ni doloc¢eno 2,78
Skupaj 100

Vir: Carneiro, Lins in Neto 2011, str.6.

Tako se v raziskavi Slovenija nahaja med drzavami, ki vpeljujejo BIM-pristop v procese

javnega naroCanja. Leta 2010 je Cerovsek v ¢lanku Informacijsko modeliranje zgradb
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(BIM) zapisal: »Ce primerjamo podoben dogodek, ki smo ga organizirali na Univerzi v
Ljubljani leta 2006, lahko sklepamo, da je Cas za uvajanje BIM v slovensko gradbenistvo
sedaj zrel in nujen.« (Cerovsek 2010, str.72). Pri tem se lahko upravi¢eno vprasamo,
kaks$no je potem stanje implementacije BIM-pristopa v Sloveniji?

Na spletni strani Ministrstva za javno upravo je zapisano: »V Sloveniji sistem javnega
naroCanja urejajo Zakon o javnem naroCanju (ZJN), Zakon o javnem naroCanju na
podro¢ju obrambe in varnosti (ZJINPOV), Zakon o pravnem varstvu v postopkih javnega
naro¢anja (ZPVPJN) in njihovi podzakonski akti.« Do 1.aprila 2016 pa je bil v veljavi tudi
Zakon o javnem naroCanju na vodnem, energetskem, transportnem podrocju in podroc¢ju
postnih storitev (ZINVETPS), ki je z uveljavitvijo ZIN-3 prenehal veljati.

Na spletni strani Statist, najdemo podatke, da je bila med letoma 2013 in 2016 skupna
vrednost javnih narocil 7,9 milijarde evrov, od tega je bilo za gradnjo namenjeno 3,5
milijarde, kar predstavlja 44 % celotne vrednosti javnih naro€il, 94 % vseh narocil za
gradnjo pa je bilo razpisanih po ZJN-2 in ZJN-3, kot je tudi prikazano v Tabeli 3 (Statist
2017). V ¢lanku Casnika Delo, je Gole zapisal, da aplikacija Statist Se ne vkljucuje narocil
brez davka na dodano vrednost do 40.000 evrov za gradnje ter do 20.000 evrov za blago in
storitve, saj se ta ne objavljajo, ampak narocniki o njih enkrat letno poroc¢ajo (Gole 2016).

Tabela 3: Vrednost javnih in gradbenih narocil med leti 2013 in 2016

leto $t. podjetij | vrednost vseh javnih narocil (€) | vrednost javnih gradbenih naro¢il (€) | delez %

2013 39.516 2.294.022.417 1.479.325.722 64 %

2014 39.191 1.826.647.943 981.096.564 54 %

2015 38.622 1.678.556.101 499.562.076 30 %

2016 37.925 2.139.999.351 532.650.195 25 %

skupaj / 7.939.225.812 3.492.634.557 44 %
Vir: statist b.1..

ZJN-3, ki torej nosi bistveni delez javnih narocil, je v slovensko zakonodajo prisel z zavezo
pri direktivi 2014/24/EU. Kot navaja Evropska komisija, je bila direktiva spisana, da bi
omogoc€ila ve¢jo moZnost izkoriS€anja prednosti digitalne tehnologije, zmanjSati
birokratizacijo in narediti postopke javnega naroCanja bolj ucinkovite ter vzpostaviti
ugodno poslovno okolje (European Commission 2017). Direktiva ima v 22. ¢lenu 4
odstavka tudi zapisano, da za javna narocCila gradenj in projektne natecaje lahko drzave
Clanice zahtevajo uporabo tocno dolocenih elektronskih orodij, kot je npr. informacijsko
modeliranje gradenj ali podobna orodja (EUR-Lex 2014).

Po vpeljavi ZIN-3 je na spletni strani Uradnega lista Potocnikova med drugim izpostavila,

da bo vsa korespondenca med naro¢nikom in ponudniki potekala izkljucno z elektronskimi

sredstvi in ne ve¢ po navadni posti, kar spominja na moznost uporabe BIM-postopka zaradi

interoperabilnosti ter da bo merilo najnizje cene ukinjeno in nadomesceno z merilom
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ekonomsko najugodnejSe ponudbe, kar je tudi eden izmed aspektov pri uporabi BIM-
pristopa, saj se omogoca optimiranje ravnovesja med izvedbeno ceno in kakovostjo
dolgoroc¢nih resitev (Poto¢nik 2014).

V ZJN-3 lahko poleg tega v 85. ¢lenu, o izra¢unu stros$kov v Zivljenjski dobi, najdemo
sledeci zapis, ki bi lahko dogovarjal vsem razseznostim BIM-pristopa (PIS 2015):

1. Izracun stroskov v Zivljenjski dobi v ustreznem obsegu zajema vse ali del naslednjih

stroskov v zivljenjski dobi blaga, storitve ali gradnje:

a) stroSke naroc¢nika ali drugih uporabnikov, kot so:
e stroski, povezani s pridobitvijo;
e stroski uporabe, kot je poraba energije in drugih virov;
e stroski vzdrzevanja;
e stroski, povezani s koncem Zzivljenjske dobe, kot so stroSki zbiranja in

recikliranja;

b) stroske iz naslova zunanjih okoljskih vplivov, povezanih z zivljenjsko dobo blaga,
storitve ali gradnje, ¢e je mogoce doloditi in preveriti njihovo denarno vrednost.
Ti stroski lahko vklju€ujejo stroSke izpustov toplogrednih plinov in drugih
onesnazeval ter druge stroske blazitve podnebnih sprememb,

Kot pravi I1ZS: »Ce za izratun stroskov v Zivljenjski dobi ni na voljo skupne metode EU, se
lahko taka metoda dolo¢i na nacionalni, regionalni ali lokalni ravni. Metoda mora biti
splo$na in nediskriminatorna, torej ne izklju¢no namenjena posebnemu postopku javnega
narocila ter objektivna, zahtevane podatke pa mora podjetje zagotoviti z razumnim
prizadevanjem.« , kar nakazuje prenos tudi 22. ¢lena iz direktivi 2014/24/EU in moznost
izbire BIM-pristopa za izracun stroskov kot zakonito in legitimno moznost (IZS 2016).

Na spletni strani e-narocanje je objavljeno, da je pri razpisu DARS-a za izvedbo drugega
predora Karavanke, navedena kot temeljna zahteva uporaba BIM-pristopa na BIM-stopnji
2 in izdelava 3D, 4D, 5D in 6D BIM-modelov (enarocanje 2017).

Kljub temu, da ZJN-3 dopus¢a moznost uporabe BIM metode, pa lahko v slovenski
zakonodaji in predpisih najdemo BIM-pristop omenjen samo v dokumentu »Smernice za
javno narocanje arhitekturnih in inZenirskih storitev«, in sicer pod tocko 4.1 Tehni¢ne
specifikacije oz. projektna naloga. Na strani 13 je zapisano, da: »naroc¢nik v tehni¢nih
specifikacijah zasleduje cilj, da ¢im bolj natancno opredeli svoje zahteve glede prostorske
umescenosti, velikosti, namembnosti, funkcionalnosti, energetske u¢inkovitosti, okoljske
sprejemljivosti, trajnosti, stroskovnih in vseh drugih vidikov v zvezi z gradnjo, ki je
predmet arhitekturnih in inZenirskih storitev,« kar prav tako spominja na BIM-razseZnosti,
pod sestavine tehnicne specifikacije pa je naveden »opis posebnih metodologij dela in
nacinov sodelovanja med udeleZenci v postopku graditve, kot je na primer BIM (ang.
Building Information Modeling) ipd.« (Ministrstvo za javno upravo 2016, str.13).
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Nemec Pecjak ugotavlja, da so v smernicah nato izklju¢ene zahteve za 5D in 6D BIM, saj
je na strani 14 smernic zapisano: »Najbolj pravilen nacin upostevanja trajnostne gradnje
in zelenega javnega narocanja je, da se tovrstne zahteve vkljucijo med pogoje javnega
narocila in ne med merila, na osnovi katerih se izbira najugodnejsa ponudba arhitekturnih
oz. inzenirskih storitev.

Uvrscanje zahtev glede trajnostne gradnje in zelenega javnega narocanja med merila ni
priporocljivo in predstavija izrazito zahtevno nalogo, saj je o kolicinah in LCC (ang. Life
Cycle Costs) lastnostih materialov oz. opreme na zacetku investicije zelo tezko natancno
govoriti (projektne resitve v casu javnega narocila Se ne obstajajo, prav tako tudi ne
projektantski popisi, materiali imajo pomanjkljivo opredeljene faktorje LCC itd.). Bolj
smotrno je ravnanje narocnika, da predvidi sistem nagrajevanja, ce izbrani ponudnik v
okviru izvedbe javnega narocila preseze zahteve narocnika v zvezi z energetsko
ucinkovitostjo in drugimi trajnostnimi vidiki v celotni Zivijenjski dobi predmetnega objekta,
seveda pod pogojem, da pri tem ne preseze zahtevano investicijsko vrednost gradnje.«
(Nemec Pecjak 2017, str.38).

Torej, ¢e naro¢nik ne zahteva generiranja BIM-modela in COBie formata, se na dolgi rok
ne more pri¢akovati oblikovanja baze podatkov, kjer bi skozi Zivljenjsko dobo objekta
dobili povratne informacije, s katerimi bi lahko analizirali povezavo med oglji¢nim
odtisom in tehni¢nimi karakteristikami vgrajenih materialov ter opreme in bi sluzila kot
temelj za prihodnje natan¢ne ocene pri izvajanju trajnostnih gradenj in zelenih javnih
narocil.

Leta 2015 se je ustanovilo zdruzenje SiBIM (Slovensko zdruZenje za informacijsko
modeliranje v gradbenistvu). Na spletni strani zdruzenja lahko najdemo, da je organizacija
prostovoljna, samostojna nestrankarska, neprofitna, torej ni del drzavne pobude, a da je
eden izmed ciljev: »Sodelovanje pri pripravi smernic in predpisov na podrocju
informacijskega modeliranja grajenega okolja.«. Leta 2016 je zdruZenje postalo ¢lan EU
BIM Task Group-a, ki ima prav tako namen izdelave priro¢nika za potrebe drzavnih
organov pri uvajanju BIM-postopka (siBIM b.l.).

Na spletni strani je predstavljenih tudi nekaj podjetij, ki pri svojem delu aktivno
uporabljajo BIM-pristop in projektov, ki so bili izpeljani z BIM-pristopom:

e DRI upravljanje investicij, d.o.o., katere ustanovitelj je Republika Slovenija in je
najvecje inzenirsko in svetovalno podjetje v Sloveniji, ki izvaja projekte kot so drugi
tunel karavanskega predora ter 3. razvojno os;

e Lineal d.o.0. na spletni strani izpostavlja uporabo BIM-pristopa kot klju¢no pri
doseganju zastavljenih projektnih ciljev, ve¢ina projektov, ki so jih izvajajo pa so
povezani z izgradnjo ali obnovo avtocest, katerih naro¢nik je DARS d.d., ki je v 100
% lasti Republike Slovenije (Lineal b.1.);
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e razgledni stolp Vinarium, je eden izmed prvih javnih investicij v kateri je investitor, to
je Ob¢ina Lendava, zahteval tudi izdelavo BIM-modela (siBIM b.l.).

V zdruzenje je vclanjenih 95 ¢lanov in 30 simpatizerjev, na spletni strani StatistiCnega
urada pa najdemo podatek, da je bilo leta 2015 v gradbeniStvu registriranih skupaj 38.622
podjetij (si-stat b.l.). Potrebno je tudi upostevati, da v BIM-pristopu participirajo tudi druge
stroke, ki niso kvalificirana kot gradbena podjetja (strojna, ekonomska, komunikacijska,
pravna, ...) a jih BIM-pristop nujno potrebuje.

Tibaut, predsednik zdruzenja siBIM je na BIM Akademiji leta 2016 izpostavil, da v
Sloveniji ni jasno opredeljenih ciljev BIM-pristopa ali dobro definiranih nivojev
implementacije in strateskih mejnikov za BIM, ter da primanjkuje navodil, smernic, kot so
slovenski klasifikacijski sistem za elemente in sisteme grajenega okolja (kot npr.
OmniClass/USA, Uniclass/UK) ter smernic za vgraditev BIM-pristopa v (javne) razpise in
projektne naloge (Tibaut 2016, str.6 in 9).

Do podobne ugotovitve, kot jo je zapisal UK BIM Alliance in Tibaut je prisel tudi Granda,
ki meni, da je gradbena industrija v Sloveniji Ze nekaj let v zastoju, zato bi ta Cas veljalo
izkoristiti za nadgradnjo v BIM-pristop, saj ekonomski kazalci kaZzejo na ponovno rast
gospodarstva, ki bo koncala krizo tudi v gradbenem sektorju, zato bo v prednosti tisti, ki bo
delal z BIM-pristopom Ze na zacetku ponovne rasti (Granda 2015).

4  REZULTATI EMPIRICNE RAZISKAVE

4.1 Empiri¢na preverba uporabe BIM-pristopa v Sloveniji

Za podlago moje raziskave so bile izbrane ankete NBS. Kot Ze omenjeno v poglavju 3.3.1,
je NBS leta 2010 izvedel prvo anketo, namenjeno oceni stanja BIM-pristopa v
gradbeniStvu in kako velik razkorak je med izhodiS¢nim stanjem ter kon¢nim ciljem, le-te
pa so bile redno izvajane vsako leto. Rezultate raziskav je mozno primerjati iz leta v leto,
vprasanja so osredotoena samo na eno temo in trzi§¢e ter manj podrobna. Program
vpeljave BIM-pristopa v javni in zasebno sektor VB je zelo obSiren in deluje tudi na
podrocju informiranja, Solanja ter podpore tako izvajalcem kot naro¢nikom.

Pri pripravi moje ankete sem najprej zbral vsa vprasanja iz vseh let raziskav, ki jih je NBS
izvedel med leti 2011 in 2016. Nekatera vprasanja so bila enaka iz leta v leto, nekatera so
se nadomestila, saj so bili rezultati konsistentni in ni bilo potrebe po ponovitvi vprasanj,
nekatera dodatna vprasanja pa so se pojavila samo v enem letu in so povpraSevala po tocno
doloceni tematiki. Iz izbora vpraSanj sem najprej izlocil vsa tista, ki so bila specificna za
britansko poslovno in zakonodajno okolje ter zato ne bi dala v slovenskem okolju
relevantnih odgovorov. Sledeci kriterij je bila ¢asovna omejitev vprasSalnika, zato sem
izlo¢il skoraj vsa vprasanja, ki so se v anketa pojavila samo enkrat in niso kazala
spreminjanje mnenja anketirancev skozi leta. V sodelovanju s predsednikom drustva
siBIM sem dodal vprasanje 9, »Kako dobro poznate BIM?«, ki nagovarja samo poznavalce
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BIM-pristopa ter podaja sliko tudi zunaj kroga uporabnikov, vpraSanje 11, »Katerega od
nastetih sestavin BIM-pristopa uporablja vasa organizacija?«, ki je nadomestilo vprasanje
0 uporabi britanskih specifikacij za izvajanje BIM-pristopa in nakazuje, kako se lotevajo
BIM-pristopa pri nas in pri vprasanju 14 o ovirah je dodan odgovor »Pomanjkanje
nacionalnih smernic«.

Za raziskavo sem uporabil spletno anketo 1ka ter povabil k sodelovanju vse, ki delujejo na
podro¢ju gradbenistva in jih zaprosil, ¢e lahko delijo anketo naprej, zunaj svoje
organizacije v kateri delujejo sami. Zdruzenje siBIM pa je poslalo vabilo k sodelovanju
tudi svojim ¢lanom, dodatno pa se je povabilo objavilo na Facebook strani podjetje Pilon,
zastopnika za CAD program Graphisoft ArchiCAD.

Na anketo se je odzvalo 296, od tega jih je na anketo kliknilo 128 anketirancev, ustreznih
odgovorov za kon¢no obdelavo rezultatov pa je bilo 100. Na prvo anketo NBS leta 2011 v
VB je odgovorilo 400, v naslednjih letih pa okoli 1000 anketirancev.

V anketi je skupaj 47 vprasanj in trditev, ki so zdruzena v 20 vprasanj, povprecen c¢as
odgovarjanja na anketo pa je bil 7 minut in 6 sekund. Nekatera vprasanja sem segmentiral
glede na tiste, ki BIM-pristop uporabljajo ali ga samo poznajo in ne uporabljajo, saj so
nekatera vpraSanja zastavljena tako, da nagovarjajo samo dolo¢en segment anketirancev.
Tako so npr. iz samoocene uporabnikov BIM-pristopa izvzeti poznavalci (vpr.8), ki lo¢eno
ovrednotijo lastno poznavanje BIM-pristopa v lo¢enem vpraSanju (vpr.9). Bilo je tudi
nekaj pisnih odzivov anketirancev, ki so preko spletne poste podali svoje izkuSnje in
mnenja o BIM-pristopu, a ker niso sestavni del moje raziskave, jih ne bom vkljucil v
porocilo. Vse ankete NBS, vprasalnik in podrobnejsi rezultati moje raziskave se nahajajo v

prilogi.

4.2 Rezultati raziskave

Uvodoma me je zanimalo Stevilo zaposlenih v njihovem podjetju, da bi dobil deleze, v
kako velikih podjetjih anketiranci delujejo (Slika 13).

Slika 13: Razporeditev st. zaposlenih v anketah

£0% 55% 30 £0

§t. zaposlenih - SLO 2018 §t. zaposlenih - VB 2011 §t. zaposlenih - VB 2012
n=100 n=400 n=1000

52%

25%

50%

40%

30%

20%

3%

20%
16%
o I .

I
T
19 10-48 50-245 250+ 12 35 615 16-25 26-50 51-100 101-250 251-500 501+ 1-2 315

501+
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Delitev velikosti slovenskih podjetij je povzeta po delitvi Statisticnega urada RS. Ve¢ kot
polovica anketirancev, tako angleske kot slovenske ankete, deluje v majhnih podjetjih, do

15 zaposlenih.

Sledilo je vprasanje, v kateri panogi anketiranec deluje (Slika 14).

Slika 14: Zastopanost panog v slovenski anketi

Industrija gradbenega materiala

Panoga - SLO 2018
n=100

Arhitektura
Nizke gradnje
Visoke gradnje

Strojnistvo

Geodezija

Vzdrzevanje objektov

Prodaja nepremicnin

A8%

T T
0% 10% 20% 30% 40% 50%

60%

Tudi v anketah NBS so arhitekti zasedali veéinske deleze - leta 2012 48 %, leta 2013 44 %
in leta 2016 51 %. V moji anketi je zaznan tudi vzdrzevalec objektov, v podobnem delezu
kot v NBS anketah, ni pa nobenega prodajalca nepremicnin, ki bi nakazoval na Sirjenje
zunaj stroke. Zaradi obsega magistrskega dela so rezultati NBS anket dodani v prilogo.

Pri 3. vprasanju sem spraseval po uporabi in poznavanju BIM-pristopa (Slika 15).

Slika 15: Delezi uporabnikov, poznavalcev in nepoznavalcev BIM-pristopa

SLO 2018

VB 2017

VB 2016

VB 2015

VB 2014

VB 2013

VB 2012

VB 2011

Poznate in uporabljate BIM?
ns,o=100

43%

0%

10% 20% 30% 40% 50% 60% 70% 80%

W Poznam in uporabljam BIM M Samo poznam BIM Ne uporabljam BIM-a in ne

90%

poznam

100%

V anketi je kar 75 % uporabnikov BIM-pristopa, kar je za 13 % toc¢k ve¢ od ankete VB, ki
je bila izvedena 1 leto po uvedbi obvezni uporabi za javna narocila, nepoznavalcev ni.
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Na 4. vprasanje so poznavalci samoocenjevali morebitno prihodnjo uporabo BIM-pristopa
(Slika 16).

Slika 16: Pricakovani delez uporabe BIM-pristopa v prihodnosti

Kdaj boste po vasem mnenju uporabljali BIM?
nswo =20

BIM bomo uporabljali v roku 5 let

SLO 2018
BIM bomo uporabljali v roku 3 let VB 2017

VB 2016
mVB 2015
mVB 2014
BIM bomo uporabljali v roku 1 leta mVEB 2013
m\VE 2012

mVvVE 2011

BIM Zze uporabljamo

0% 20% 40% 60% 80% 100% 120%

Na vprasanje je odgovorilo 20 poznavalcev, temu pa sem priStel Se delez sedanjih
uporabnikov BIM-pristopa (Slika 15). Ce je delez slovenskih uporabnikov BIM-pristopa
vecji od VB, pa je pri slovenskih poznavalcih opaziti vecji skepso o uveljavitvi BIM-
pristopa v prihodnosti v primerjavi s poznavalci v VB.

Sledi sklop vprasanj, ki poizvedujejo o uveljavljenosti in pricakovanjih anketirancev o
BIM-pristopu (Slika 17 do Slike 25).

Slika 17: Primerjava aktualnosti teme o BIM-pristopu

Zadnje case se vse ve¢ govori o BIM-u
nsLo=83

sL0 2018 ‘ ‘ | ;85% | | ‘ ‘
VB 2014 | | | | B8 | | | |
VB 2012 T T T T 90% T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam M Nitiniti  MSe ne strinjam

Raven v Sloveniji je zelo podobna z VB, Kjer je celovit vladni program za uvedbo BIM-

pristopa v javni sektor, torej uveljavitev od zgoraj navzdol, poleg tega pa imamo visok

delez uporabnikov BIM-pristopa, kar nakazuje na pristop uveljavljanja od spodaj navzgor.
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Slika 18: Pricakovanja do viade pri vpeljavi BIM-pristopu

Vlada bo prisilila ljudi k uporabi BIM-a v javhnem sektorju

n sLo=83
SLO 2018 : '45% :
| | | |
VB 2015 81%
| | | |
VB 2014 81%
| | | |
VB 2013 80%
| | | |
VB 2012 74%
0% 10%  20% 30%  40%  50%  60%  70%  80%  90%  100%

Sestrinjam  ENitiniti MSene strinjam

Kljub neobstoju vladnega programa uvajanja BIM-pristopa v primerjavi z VB, je 45 %
delez visok in nakazuje obstoj trdnega prepricanja, da je BIM-pristop prihodnost izvajanja
slovenskih javnih narocil ter se bo uveljavil tudi v javnem sektorju.

Slika 19: Mnenje o BIM-pristopu kot viru projektnih informacij

BIM je prihodnost projektnih informacij
nsLo=83
SLO 2018 : : : ‘84% ‘ I ‘
VB 2017 : : | 781% | | |
VB 2016 : : | 73% | | | |
VB 2015 : : | 77‘5‘6 ‘ : ‘
VB 2014 : : | 80‘% | : |
VB 2013 : : | 75%‘ | | ‘
B ——
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Sestrinjam W Nitiniti  ®Sene strinjam

Ponovno imamo podobno razmerje kot VB, kar nakazuje splosno prepricanost, da je BIM-
pristop potrebno nujno obravnavati danes, saj je to prihodnost izvajanja gradenj.

Slika 20: Proizvajalci in BIM-objekti

Potrebno je, da nam proizvajalci priskrbijo BIM-objekte

nsLo=82
5102018 | | | %3% | | |
VB 2017 71%
VB 2016 | | | i | | | |
VB 2015 : : e | | |
VB 2014 ' I ‘ 779%; | | ‘

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam  WNitiniti W Se ne strinjam
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Slovenski ankentiranci so Se v vec¢jem delezu od VB mnenja, da so proizvajalci dolzni
priskrbeti kakovostne BIM-objekte, zato pa bi bila potrebna difuzija BIM-pristopa v
celotno verigo dobaviteljev, s tem pa se nakazuje bodoca potreba po BIM-modelarjih zunaj
arhitekturnega in projektivnega okolja.

Slika 21: Mnenje o vladnih usmeritvah glede BIM-pristopa

Menim da je vlada na pravi poti glede uporabe BIM-a
n sL.o=82

SLO 2018 24%
VB 2017
VB 2015
VB 2014
VB 2013

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam  mNitiniti  mSe ne strinjam

V VB je presenetljivo visok delez tistih, ki niso mnenja da je vlada na pravi poti glede
BIM-pristopa. V Sloveniji ima 24 % odobravajo¢e mnenje, zato bi tu veljalo vprasati,
zakaj so takega mnenja.

Slika 22: Mnenje o pomembnosti povezave specifikacij z BIM-modeli

Ce specifikacije izdelka niso povezane z digitalnim modelom,
potemto ni BIM

nsLo=83
| | | | |

5L02018 69%

VB 2017 l 4c||% l

VB 2016 l 41|% l

VB 2015 l |47% l

VB 2014 l 40|% l

VB 2013 l 4|2% |

VB 2012 f 145% r

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam MW Nitiniti WSe ne strinjam

Odgovori jasno nakazujejo, da slovenski ankentiranci tesno povezujejo 3D CAD modele z
zduzitvijo ostalih informacij o izdelku. Obstaja torej tako Zzelja kot potreba za
kakovostnimi BIM-modeli.
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Slika 23: Mnenje o pomembnosti BIM-pristopa za okolju prijazno gradnjo

BIM bomo potrebovali za ustvarjanje okolju prijaznih zgradb
nsLo=83

SLO 2018 : ‘45% : :
VB 2014 : 37‘5‘6 :

VB 2013 l 34%‘ l

VB 2012 l 411% : :

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
Se strinjam B Nitiniti  BSe ne strinjam

Slovenski ankentiranci v ve¢ji meri menijo, da je BIM-pristop pomemben za gradnjo
okolju prijaznih zgradb, kar pripisujem predvsem boljSemu nacrtovanju in optimiranju
energetske porabe objektov.

Slika 24: Mnenje o kredibilnosti vira informacij

Verjamem temu, kar slis$im o BIM-u
n sLo=83

SLO 2018 40%

VB 2017 | 33% |

VB 2016 ‘26% |

VB 2015 ‘25% |

VB 2014 | 27% |

VB 2013 j 27% j

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
Sestrinjam W Nitiniti mSe ne strinjam

Slovenski anketiranci izkazujejo veéje prepricanje o kredibilnosti in objektivnosti vira
informacij o BIM-pristopu, v primerjavi z britanskimi. O virih informacij sprasujem v
naslednjem, 6. vprasanju.

Slika 25: |zkusnje z interoperabilnostjo

Informacijski modeli delujejo samo v programih, v katerih so
bili ustvarjeni
nsLo=82
Il
5L02018 15%
|
VB 2017 23%
|
VB 2016 20%
|
VB 2015 25%
| |
VB 2014 25%
| |
VB 2013 30%
Il Il
0% 10%  20%  30%  40%  50%  G0%  70%  80%  90%  100%
Sestrinjam M Nitiniti MWSe ne strinjam
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Manj$a odstopanja med britanskimi in slovenskimi anketiranci nakazuje, da si uporabniki
delijo podobno izku$njo z interoperabilnostjo BIM-pristopa. V VB se delez pozitivnih
izkuSenj skozi leta ni bistveno poveceval, zato je pri interoperabilnosti Se prostor za
napredek.

Zelel sem izvedeti, kateri so glavni viri informacij o BIM-pristopu (Slika 26).

Slika 26: Viri informacij o BIM-pristopu

Ma katere od naslednjih virov se boste obrnili, v primeru da potrebujete
informacijo o BIM-u?

n s|LD=83 | | |

Druge strokovnjake, ki jih poznam zunaj maje
organizacije

Na moje kolege

Zastopnikaza CAD program

Slovensko zdrufenje zainformacijsko
modeliranje v gradbenidtvu - siBIM (VB NBS)

Svetovalcaza BIM
5L02018

VB 2017
HVB 2016
WVB 2015
HVB 2014
mVB 2013

Proizvajalca CAD programa

buildingSMART

Drugo strokovno / profesionalno ingtitucijo

459
Zbornico zaarhitekturo in prostor Slovenije — 259
ZAPS (VB RIBA) 50%
EEES
28%
2%
Zavod za gradbenittvo — ZAG
0% 10% 20% 30% 0% 50% 0% 70% 0%

Viri informacij so v veliki meri podobni. Zagotovo je velik vpliv visokega kotiranja

zdruzenja siBIM na racun delitev ankete med njenimi ¢lani, a je presenetljiva primerjava z
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Zbornico za arhitekturo in prostor, ki se je glede na visok delez arhitektov v anketi, uvrstila
na predzadnje mesto, s samo 7 %.

Sklop vprasanj je povpraSeval po prevladujo¢ih mnenjih uporabnikov in poznavalcev o
BIM-pristopu (Slika 27 do Slika 33).

Slika 27: Mnenje o zrelosti BIM-pristopa

Industrija trenutno Se ni dovolj poenotena glede tega, kaj
BIM sploh je
nsLo=78
5L0 2018 : : 59% : :
VB 2016 | | |65% | |
VB 2015 | | | 67% | |
VB 2014 | | | 73% | |
VB 2013 | | | 74%| |
VB 2012 l l l 73% l l
0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
Sestrinjam M Nitiniti MSe ne strinjam

Delezi med Slovenijo in VB so si podobni, kar jasno nakazuje na podobne izkus$nje in
informacije med ankentiranci. BIM-pristop je torej Se vedno v fazi razvoja in ni ustaljen
pristop.

Slika 28: Mnenje o integrirani izvedbi projektov z BIM-pristopom

Bistvo BIM-a je v medsebojnem sodelovanju v realnem casu

n sLo=79
SL02018 | 63% |
VB 2015 ‘ | 57914, l l
VB 2014 ‘ | lee% | |
V82013 \ | | a5 | | \
VB 2012 j f f 68% f f j

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam M Nitiniti MSe ne strinjam

Majhen slovenski delez tistih, ki niso mnenja, da je medsebojno sodelovanje bistvo BIM-
pristopa kaze, da je to med glavnimi lastnostmi BIM-pristopa, ki omogoca integrirano
izvedbo gradbenih projektov z ostalimi delezniki.
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Slika 29: Mnenje o bistvu BIM-pristopa

Bistvo BIM-a je programska oprema

nsLo=76
SL02018 32%
VB 2016 2‘1%
VB 2015 2‘1%
VB 2014 zo‘%
VB 2013 | 28%
VB 2012 j 36% :

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam M Nitiniti MWSe ne strinjam

Slovenski delez tistih, ki so mnenja, da BIM-pristop ni samo programska oprema, kaze na
razumevanje pomembnosti sinergije spleta tehnologije, procesov in ljudi. Prav tako
opazimo bolj enakomerno razporeditev med delezi.

Slika 30: Izkusnje pri uporabi BIM-pristopa za obnovo gradenj

BIM je primeren samo za novogradnjo in ne tudi za obnovo
objektov
nswo=79

SLO 2018 8%

VB 2014

20%
\

VB 2013 28%
I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam  MNitiniti M Se ne strinjam

Slovenski ankentiranci so $e bolj izrazitega mnenja, da je BIM-pristop uporaben za obnovo
objektov. Recesija v gradbenistvu in majhno slovesnko trzisc¢e narekujeta uporabo BIM-
pristopa tudi v projektih obnove graden.

Slika 31: Izkusnje pri uporabi BIM-pristopa za izvedbo atipicnih gradenj

BIM ne omogocda edinstvenega/unikatnega dizajna ali
gradbenih metod
nsLo=79

SLO 2018 8%

VB 2014 17%
\

VB 2013 19%
\

VB 2012 16%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam M Nitiniti MSe ne strinjam
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BIM-orodje naj bi bilo manj fleksibilno pri dizajniranju kot namenski 3D CAD program, a
odgovori nakazujejo, da to ni omejitev za izvedbo arhitekturno zahtevnega projekta. Zaradi
odsotnosti vprasanja v anketah NBS, ni mozen vpogled ali se je mnenje bistveno
spremenilo v obdobju po uvedbi.

Slika 32: Izkusnje pri uporabi BIM-pristopa za izvedbo arhitekturno zahtevnih gradenj

Uporaba BIM-a vodi k dolgo¢asnim/pustim zgradbam
nsLo=79

SLO 2018

VB 2014

VB 2013

VB 2012

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam MENitiniti MSe ne strinjam

Podoben rezultat kot predhodno vprasanje potrjuje, da BIM-pristop ni ovira za izvedbo
arhitekturno zahtevnih graden;.

Slika 33: Razlikovanje BIM-pristopa in 3D CAD risb

BIM je samo sinonim za 3D CAD risbe

nsLo=79
SLO2018
VB 2016
VB 2015
VB 2014
VB 2013

VB 2012

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sestrinjam M Nitiniti  mSe ne strinjam

Razlika izhaja najverjetneje iz deleza uporabnikov BIM-pristopa, ki je bila leta 2017 v VB
63 % (Slovenija 75 %) in posledi¢no nepoznavanju BIM-pristopa.
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Vprasanje 8 je bilo o samooceni uporabnikov BIM-pristopa (Slika 34).

Slika 34: Samoocena uporabnikov BIM-pristopa

Kako bi se ocenili kot uporabnik BIM-a? (samo uporabniki)
n sLo=60
| | |
5L0 2018 22%
VB 2017 l 23‘3<|-'» |
VB 2016 |38% | |
VB 2015 l 30% l |
VB 2014 l 32% l |
VB 2013 : 4(;% r r
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
W Sem napredni uporabnik in bilahko u¢il druge W Kar obvladam Sem bolj zacetnik

Zanimiva je razlika med naprednimi uporabniki in podobnim delezem tistih, ki se
ocenjujejo kot zacCetniki. V navezi z vpraSanjem 10, je to lahko znak pomanjkanja
samozavesti.

Sledila je $e samoocena poznavalcev BIM-pristopa v Sloveniji v vprasanju 10 (Slika 35).

Slika 35: Samoocena slovenskih poznavalcev BIM-pristopa

Kako dobro poznate BIM?
(SLO - samo poznavalci)
n=19

Slabo; 32%

Dvotretjinski deleZz poznavalcev meni, da je najmanj dobro seznanjena z BIM-pristopom,

torej ima zbranih Ze nekaj informacij, ostaja tretjina pa je v fazi spoznavanja.
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Uporabniki BIM-pristopa so v 11. vprasanju odgovorili o dosezenih nivojih (Slika 36).

Slika 36: Delezi dosezenih nivojev uporabnikov BIM-pristopa

Kateri je najvisji nivo uporabe BIM-a, ki ga je po vasi oceni doseglavasa
organizacija? (samo uporabniki)
ns.o=60
SLO 2018 5%
VB2017
VB2016
VB 2015
VB2014
0% 10% 20% 30% 40% 50% 60% 70% BO% 20% 100%
M Nive 0 (samo CAD 2D-risbe)
M Nive 1 (CAD 2D-risbe, 3D-modeli)
M Nivo 2 {posamezni BIM-modeli — BIM 3D, BIM 4D, itd.)
W Nive 3 (integracija podmodelov BIM z uporabe BIM-streznika)
Ne vem

Presenetljiv visok delez slovenskih uporabnikov je Ze dosegla BIM-nivo 3, kar nakazuje da

obstaja dovolj mo¢no poslovno okolje, ki tak pristop sploh omogoca. To potrjuje tudi zelo
visok delez uporabe BIM-nivoja 2.

V 12. vprasanju sem spraSeval o uporabi sestavin BIM-pristopa v slovenskih organizacijah.

Slika 37: Uporaba sestavin BIM-pristopa v slovenskih organizacijah

Kateregaod nastetih sestavin BIM-pristopa uporablja vasa organizacija? (SLO -
samo uporabniki)
n=51

Uporabljamo pravila za predajo BIM-modelov (naért za a5
izvedbo BIM-pristopa, nacrt zaizmenjavo podatkov, itd.) °

Uporabljamo pravila za tehni¢ne zahteve za BIM-modele 7%
{npr. formatizmenjave, IT-infrastruktura, itd.) °

Uporabljamo pravila zainformacijske zahteve BIM-pristopa
- - s h 63%
{npr. stopnje razvoja modela v razliénih fazah projekta, ...

Imamo organiziran BIM-proces {npr. definirane vloge kot 129%
so BIM-konzulant, BIM-manager, BIM-koordinator, BIM-... ¢

0% 10% 20% 30% 40% 50% 60% 70%

Vprasanje je oblikovano glede na britanske specifikacije, ki pri nas niso v veljavi in jih
zato ni mozno primerjati. Znotraj slovenskih organizacij Ze obstajajo procesne delitve,
razmejene s pravilniki, vloge pa Se niso povsod jasno definirane.
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Uporabniki so v 13. vpraSanju vprasani o uporabi IFC formata (Slika 38).

Slika 38: Poznavanje in uporaba IFC formata

Uporabljate IFC na vasih projektih? (samo uporabniki)

n sLo=59 |

SLO 2018
|

VB 2016
|

VB 2015
|

VB 2014
|

VB 2013
|

0% 20% 40% 60% 80% 100%
HDa mNe Ne vem

Velik delez slovenskih uporabnikov, celo veéji od britanskega, uporablja odprt IFC format,
ki je temelj interoperabilnosti.

Nato so uporabniki bili vprasani e o uporaba COBie standarda (Slika 39).

Slika 39: Poznavanje in uporaba COBie formata

Uporabljate COBie na vasih projektih? (samo uporabniki)
nsLo=58

SLO 2018
VB 2017
VB 2016
VB 2015
VB 2014

VB 2013

0% 20% 40% 60% 80% 100%
mDa mNe Ne vem

Delez generiranja COBie formata je bistveno manjsi v primerjavi z britanskimi anketiranci.
Pri nastopu obvezne uporabe BIM-pristopa v VB, se je delez tistih, ki ustvarijo COBie
format povecal za tretjino, nepoznavalcev pa bilo ve¢ ni zaznati.

Anketiranci so v bili 14. vpraSanju vprasani o ovirah pri prevzemu BIM-pristopa (Slika

40).
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Slika 40: Primerjava ovir pri prevzemu BIM-pristopa med Slovenijo in VB

Nisma preprifani zli bo industrija prevzela BIM

Vpraéanje porazdelitve odgovornosti pri BIM pristopu

Me vidima koristi) prednosti

BIM ni relevanten za projekte na katerih delamo

BIM ni bil strateska prioriteta za arganizacijo v kateri sem
zapaslen

Pomanjkanje prosto dostopnih BIM objektov

Projekti ki jih izvajamo so premajhni za BIM

Pomanjkanje visoko kakovostnih, informacijsko bogatih BIM
objektov

Pomanjkanje orodij s standardiziranimi formati [npr. IFC)

Nismo preprizani o zavezanosti viade do BIM-2

Pomanjkanje sodelovanja

Pomanjkanje izobraiavanja

Cenz

Ni £as2 za uvajanje

Pomanjkanje nacionzalnih smernic [npr. smernicza uporabo
BIM-2 v projektih, standardiziranih popisov)

Pamanjkanje strokovnesa znanjs znotraj organizacije

Nizzhtev [ povprasevanja s strani strank

Kak&ne so ovire pri prevzemu BIM-a?

Nsw=75
4%
16%
%
20%
%
17%
18%
I7%
17%
27%
17%
L7 W 5LD 2018
19% WVE 2017
A5% W VE 2016
43%
47% WVE 2015
23% WVE 2014
17%
24%
1%
24%
11%
32%
31%
36%
59%
7%
37%
55%
55%
55%
43%
a49%
51%
59%
§1%
73%
7%
70%
§1%
65%
63%
5%

Porazdelitve ovir in delezi med VB ter SLO so si zelo podobni. Prve tri klju¢ne ovire se
delijo na zunanje in notranjo oviro. Povprasevanje strank je zunanja ovira, ki se tudi pri nas
obravnava kot bistven motivator za Siritev uporabe BIM-pristopa. Notranja ovira pa je
obcutek pomanjkanja strokovnega znanja znotraj organizacij, ki jih lahko na eni strani
pripiSem zahtevnosti vpeljave BIM-pristopa, saj potrebuje celovit pristop za ucinkovito
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uvedbo, na drugi strani pa je razlog obcutek pomanjkanja nacionalnih smernic in
standardov, ki bi dale uporabnikom jasen okvir, kako pristopiti k BIM-projektom, kot
nakazuje 59 % delez odgovorov in jo uvrs¢am v zunanjo oviro. Prepri¢anje da bo industrija
prevzela BIM-pristop je vsesploSen in je 4-krat nizji od deleza v VB leta 2015, 2 leti pred
vpeljavo v javna narocila, kar je v nasprotju z rezultatom 4. vprasanja, kjer je bila izrazeno
slabSe prepricanje o prihodnosti vpeljave BIM-pristopa v lastne organizacije anketirancev.

V 15. vprasanju me je zanimalo, katera programska orodja se najbolj uporablja (Slika 41).

Slika 41: Uporaba programskih orodij

Katero izmed programskih orodij uporabljate
vecinoma za izdelavo modelov?
nswo=79

Autodesk Revit
(Architecture/Structure/MEP)

Autodesk AutoCAD

Graphisoft ArchiCAD

Nemetschek Vectorworks 5L0 2018
VB 2017
WVE 2016
Bentley Microstation EVB 2015
WmVE 2014
WVE 2013
Trimble Sketchup (nekdanji Google S
Sketchup)
HVE 2011

Bentley Building Suite (Architecture
/Mechanical/Electrical /Structural )

Nemetschek Allplan

-

0% 10% 20% 0% 40% 0% B0%

Tukaj se poraja vprasanje vpliva objave ankete na Facebook strani podjetja Pilon, ki je
zastopnik programa Graphisfot Archicad, saj je ta v anketi najbolj uporabljen program s 48
%, v VB pa ima tretje mesto s 15 %. Programi AutoCAD-a so na 2. mestu s 25 %, v VB pa

imajo 1. mesto s 67 % skupnim deleZzem.
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Uporabniki so bili nato povprasani o virih BIM-objektov (Slika 42).

Slika 42: Viri BIM-objektov

Kje dobite BIM-objekte, ki jih va%a organizacija uporablja?
(samo uporabniki)

Uporabljame generiéne BIM-objekte

So Ze vkljufeni vnas programski paket
za CAD

Naredimo jih, glede na potrebe projekta

Uporabljamo drugo BIM-knjiZnico

W 5L0O 2018
EVE 2017
B VB 2016
Nared]_h smc_ph znotraj organizacije in BVBX015
jih zdaj znova uporabljamo
mVE 2014
Proizvajalci nam jih dobavijo zanaso
uporabo
Kupimo jih od specialista za BIM zunaj
nate organizacije
Uporabljamo anglefko NBS BIM-
knjiznico
[ 0% 40% B0% B0% 100%

Samo tretjinski delez slovenski uporabnikov dobi BIM-objekte od proizvajalcev, medtem
ko je v VB ta delez 58 %. Na projektih pa se najve¢ uporabi generi¢ne BIM-objekte ali pa

so ti vklju€eni ze v knjiznici CAD programa.
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Prav tako so me zanimala stalis¢a poznavalcev BIM-pristopa (Slika 43).

Slika 43: Stalisc¢a poznavalcev do BIM-pristopa

izostali / zaostali

lahko obravnavali

obravnavali BIM

Ce ne bomo vpeljali BIM-a, bomo

BIM je trenutno predrag, da bi ga

Najprej moramo priti skozi recesijo v
gradnji, Sele potem bomo

n sL,o=19

Kaksno je vase staliS¢e do BIM-a? (samo poznavalci)

0%

20% 40%

60%

80%

msSLO 2018
mVB 2016
mVB 2014
mVB 2012

Odgovori nakazujejo, da je recesija v slovenskem gradbeniStvu mimo, zato cena ni
prevladujoca ovira pri odlocitvi za BIM-pristop, temve¢ je strah pred nevpeljavo in
posledi¢no izgubo konkuren¢nih prednosti.

O mnenjih o vpeljavi BIM-pristopa v slovenska podjetja sem spraseval v 18. vprasanju

(Slika 44).

Slika 44: Mnenja o vpeljavi BIM-pristopa v slovenska podjetja

Vpeljava BIM-azahteva spremembe v delovnemtoku,
procesihin procedurah

BIM izbolja koordinacijo projektne dokumentacije
BIM izbolj3a vizualizacijo

Vpeljava BIM-a poveca stroskovno uginkovitost

BIM dvigne produktivnost zaradilaZjega dostopado
potrebnih informacij

BIM pospesihitrostizpeljave projekta

Pogodbenikibodo od nas vedno bolj zahtevalivpeljavo
BiM-a

Stranke bodo od nas vedno bolj zahtevale vpeljavo BIM-
a

Vpeljava BIM-a povetanado donosnost

BIM je povzrodil, da je klasitna projektna naloga
nepotrebna

Raje bividel, da ne bif nismo vpeljaliBIM-a

n=77

Ali se strinjate z naslednjimi trditvami? (SLO 2018)

0%

20% 30%
W Da Nevem MHNe

40%

50%

60% 70%

B0%

Q0%

100%
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Zelo majhen odstotek je mnenja, da raje ne bi vpeljalo BIM-pristopa, Ceprav ta ne
odpravlja klasi¢ne projektne naloge. 71 % je mnenja o stroskovni u¢inkovitosti, 53 % pa je
se strinja o pospesitvi izvedbe projekta, tudi zaradi bolje pripravljene projektne
dokumentacije. Anketiranci v vec¢ini vedo, da BIM-pristop zahteva spremembe v delovnih
procesih, ki pa izboljSajo vizualizacijo projekta in njeno projektno dokumentacije, zaradi
boljse dostopnosti informacij pa se skozi vecjo hitrost izvedbe posredno poveca tudi
stroskovna ucinkovitost. Anketiranci pri¢akujejo, da bodo vpeljavo BIM-pristopa zahtevale
tako stranke kot pogodbeniki.

Slovenske uporabnike BIM-pristopa sem v 19. vprasanju povpraSal o ucinkih vpeljave
(Slika 46).

Slika 45: Ucinki vpeljave BIM-pristopa v slovenska podjetja

Ali se strinjate z naslednjimi trditvami o vpeljavi BIM-a v
vaso organizacijo? (samo uporabniki)

nsL,o=56
SLO 2018 67%
mVB 2016 BIM smo uspesno vpeljali 67%
mVE 2014

79%
Vpeljava BIM-a nam je dvignila konkurencno

0,
prednost 1%

709
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Delezi odgovorov o uspesni vpeljavi so enaki kot v VB, kjer so podjetja imela program za
vpeljavo in podporo vlade. S tem se nakazuje, da v Sloveniji potekala implemenatcija
BIM-pristopa od spodaj navzgor.

Se bolj pa je presenetljiva primerjava slovenskih in angleskih uporabnikov BIM-pristopa,
Kjer je bistveno vecji delez slovenskih uporabnikov mnenja, da jim je BIM-pristop dvignil
konkuren¢no prednost in s tem upravicili potrebne napore, vlozene v njegovo vpeljavo. V
primeru ponovitve ankete, bi bilo smotrno raziskati, zakaj imajo slovenski uporabniki
BIM-pristopa v primerjavi z angleSkimi toliko bolj pozitivne izkusnje.

Zadnje vprasanje je sprasevalo o uporabljenih nacinih izvedb projektov v zadnjem letu
(Slika 46).
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Slika 46: Uporabljeni nacini izvedb projektov

lzdelali 3D digitalne modele

lzdelali 2D digitalne risbe

Uporabili 3D informacijske modele, ki
niso vsebovali vseh informacij celotne
zgradbe

Skupinsko sodelovali na dizajnu /
oblikovaniju

Uporabljali BIM modele od samega
zacetka do konca projekta

Delili BIM modele z ostalimi ¢lani
oblikovalskega tima zunaj nase
organizacije

Delili BIM modele med razli¢nimi
strokami, znotraj vase organizacije

Izdelali BIM model, ki ni bil povsem
odvisen od to¢no doloenega
programa
Predali BIM model tistim, ki so
odgovorni za nadaljnjo vzdrzevanje
zgradbe

Ali ste v zadnjem letu na vasih projektih izdelali
sledece?
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Leta 2011 je v VB 34 % rocno risalo nacrte, leta 2015 pa so se vsi digitilizirali. Izdelava
3D modelov je v veliki prednosti tako v primerjavi z VB kot z 2D digitalnimi risbami.
Deljenje BIM-modelov tako znotraj kot zunaj organizacije je v primerjavi z VB manjse,
pravtako je manj skupinskega sodelovanja na dizajnu/oblikovanju. Manjsi je tudi slovenski
delez pri predaji BIM-modelov naro¢niku, a je ta v VB narastel po vpeljavi BIM-pristopa v

javna narocila.
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4.3 Odgovori na raziskovalna vprasanja

V uvodnem delu sem zapisal, da sem si zastavil 3 raziskovalna vprasanja, na katere naj bi
odgovorila anketna raziskava in sicer:

1. v kaksni meri zaostaja uporaba BIM-pristopa v Sloveniji za VB,

2. katere so kljucne podobnosti in razlike v delovanju slovenskih ter britanskih podjetij,

3. katere ukrepe in spremembe bi slovenska podjetja morala uvesti, e bi zelela stopiti na
pot BIM-pristopa.

Najbolj presenetljiv rezultat, ki obenem odgovarja tudi na moje 1. raziskovalno vprasanje,
je dalo 3. anketno vprasanje o poznavanju in uporabi BIM-pristopa, saj je 75 % delez
uporabnikov v Sloveniji celo vi§ji, kot je bil v VB leta 2017, po uvedbi obvezne uporabe
BIM-pristopa v izvedbi vseh javnih gradbenih narocil, nepoznavalcev pa sploh ni. Temu
dejstvu lahko pripisSem dva razloga — eden je majhnost slovenskega trga v primerjavi z
ameriskim in britanskim, drugi pa je mocan vpliv povabila k sodelovanju ¢lanov zdruzenja
siBIM kot tudi sledilcev Facebook strani podjetja Pilon, ki je zastopnik popularnega BIM-
programskega orodja ArchiCAD. BIM-pristop je v slovenskih podjetjih Ze dobro
uveljavljen, saj se uporablja tako za nacrtovanje novih gradenj, kot tudi obnovo, odgovori
pa nakazujejo da uporabniki zelo dobro poznajo prednosti in slabosti BIM-pristopa.
Slovenija zaostaja predvsem pri vpeljevanju BIM-pristopa v drZzavne organe in
zakonodajo. Ce je stopnja ozaves¢enosti in uporaba BIM-pristopa visoka, pa je splosno
prepri¢anje slovenskih poznavalcev bolj skepticno od poznavalcev VB in v prihodnosti
pri¢akujejo manjSo stopnjo implementacije BIM-pristopa v slovensko gradbenistvo, kljub
temu da je po njihovem trdnem prepri¢anju BIM-pristop prihodnost projektnih informacij.
Z nizko stopnjo samozavesti se ponovno sreamo pri samooceni uporabnikov BIM-
pristopa, ki so se ocenili slabSe od britanskih uporabnikov in to kljub dejstvu, da izvajajo
projektne naloge na BIM-stopnji 3 v bistveno vecjem delezu od britanskih anketirancev ter
da je primerljiv deleZ uporabnikov, ki so mnenja, da so BIM-pristop uspesno vpeljali.
Struktura vira informacij o BIM-pristopu kot tudi vecinsko prepri¢anje, da se o BIM-
pristopu vedno ve¢ govori, nakazuje, da se ljudje vedno bolj srecujejo s to tematiko in se
sami odlocajo za iskanje virov informacij. Kljub pomanjkanju javnih smernic za vpeljavo,
je delezZ podjetij s vpeljanim BIM-pristopom v primerljivem deleZzu z VB (slovenskih 79 %
z britanskimi 77 %), po uvedbi BIM-pristopa v njihova javna narocila. A je zato slovenski
22 % delez dosezenega BIM-stopnje 3 bistveno vecji od britanskih 7 %. Za doseganje
BIM-stopnje 3 pa je potrebno imeti poleg dovolj razvitega celovitega poslovnega okolja
tudi IKT strukturo, ki torej v Sloveniji ze obstaja, da je tako visoka BIM-stopnja sploh
lahko dosegljiva. Razsirjenost uporabe BIM-stopenj 2 in 3 je moZno zaznati v anketi tudi
preko drugih rezultatov, saj imamo Siroko uporabo odprtega IFC formata, ki je nujen za
doseganje interoperabilnosti, razsirjeno zavest, da BIM-pristop na prvem mestu zahteva
spremembo v delovnih tokovih, pomanjkanje in posledicno tudi Siroko potrebo po

kakovostnih, informacijsko bogatih BIM-objektih proizvajalcev ter nenazadnje imajo pri
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uporabi BIM-pristopa slovenski anketiranci podobne izkus$nje kot britanski. BIM-pristop je
torej v slovenskih podjetjih vsaj tako dobro uveljavljen, kot v angleskih, zaostajamo pa
predvsem pri implementaciji v slovenska javna narocila in zakonodajo.

Na 2. raziskovalno vprasanje lahko odgovorim, da je klju¢na razlika majhnost slovenskega
trziS€a v primerjavi z angleskim, klju¢na podobnost pa je delez majhnih podjetij, ki deluje
v gradbeni panogi. Eden izmed glavnih argumentov vpeljave BIM-pristopa v javna
naroCila VB je povecanje konkuren¢nosti, zaradi moznosti participacije tudi manjsih
podjetij ter posledi¢no bolj enakomerne porazdelitve dobickov med velikimi in majhnimi
podjetji. BIM-pristop naj bi bilo odprto delovno okolje, v katero lahko vstopijo tudi manjsa
podjetja, ki nimajo moc¢nih finan¢nih zaledij in si ne morejo privosciti dolgotrajnih
vpeljevanj. To se je pokazalo tudi pri ovirah, saj je cena obravnavana kot veliko manjSa
ovira v primerjavi s pomanjkanjem casa za Solanje in znanje, ki ga imajo. Ker pa je
slovensko trzis¢e majhno, delez majhnih podjetij pa velik, so tako kot skandinavska
podjetja primorana k uporabi BIM—pristopa tudi na projektih obnov in izvedbe unikatnih
arhitekturnih dizajnov, pri tem pa imajo bistveno bolj pozitivne izkuSnje kot britanska
podjetja. Pri uporabi BIM-pristopa je raziskava pokazala, da slovenski anketiranci
zaznavajo predvsem izboljSano koordinacijo projektne dokumentacije, s katero
organizacije dosegajo manjSe Stevilo napak in izboljSajo stroskovno ucinkovitost (71 %),
povecajo produktivnost (66 %) in hitrost izvedbe (53 %), medtem ko nimajo tako zelo
povecane donosnosti (35 %). BIM-pristop torej vpliva tako na planiranje stroskov kot tudi
Casa, ki sta Se toliko pomembnejSa za majhna podjetja. Hkrati pa se potrjuje teorija, da
narocnik projekta z zahtevo po uporabi BIM-pristopa pridobi za svoj denar ve¢ dodane
vrednosti, saj izvajalci generirajo vecji dobi¢ek z zmanjSevanjem stroSkov na racun hitrosti
in manjSega S$tevila napak. Za uspesno implementacijo BIM-pristopa je pravtako
pomembno sodelovanje med delezniki tako v vertikalni kot horizontalni verigi, saj je s tem
omogocen boljsi in kakovostnejsi pretok informacij in posledi¢no lajSanje opravljanja
zahtevanih nalog ter zmanjSevanje tveganj pri izvedbi projekta. Majhnost trga narekuje
veckratno sodelovanje med delezniki gradbenih projektov, zato se je skozi skupne izkus$nje
omogocilo vzpostavljanje rednih in ustaljenih odnosov, ki krepijo ob¢utek zaupanja in s
tem tudi bolj odprto komunikacijo ter posledi¢no laZje izvajanje projektov. Ce povzamem,
je torej odgovor na 2. raziskovalno vpraSanje, da je kljuéna podobnost velikost podjetij in
prednosti, ki jih uporabniki z uporabo BIM-pristopa dobijo, medtem ko je klju¢na razlika
majhnost trga in odsotnost drzavnega programa za uvajanje obvezne uporabe BIM-pristopa
Vv javnih narocilih in zakonodaji.

Zaradi visokih delezev uporabe BIM-stopenj 2 in 3, kot tudi drugih rezultatov anketnega

vprasalnika, ki nakazujejo na visoko stopnjo poznavanja in izkuSenost uporabnikov, sem

dobil odgovor tudi na 3. raziskovalno vpraSanje, zato bi s tezavo predlagal katere ukrepe

naj podjetja sprejmejo pri vpeljevanju BIM-pristopa. Veljalo bi predvsem usmeriti

pozornost na drzavo Slovenijo, ali ta sledi in se primerno odziva na trenutno stanje pri nas

in tudi v svetu. Ce 45% delez uporabnikov pri¢akuje vpeljavo BIM-pristopa v zakonodajo,
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pa jih je samo 14% mnenja, da temu ne bo tako, kar nakazuje na obstoj pri¢akovanja, da bo
Slovenija sledila ostalim drzavam, ki so BIM-pristop ze vpeljale v sistem javnega
naroc¢anja, tako kot je to storila tudi VB. Kot glavna razloga za obravnavanje in vpeljevanje
BIM-pristopa pri poznavalcih sta predvsem strah pred izgubo konkurencnih prednosti in
pricakovanje povecCanja zahtev s strani naroCnikov in to navkljub pomanjkanju
povprasevanja s strani narocnikov, kar je v anketah prepoznana kot glavna ovira pri
implementaciji tako v Sloveniji, kot tudi v ZDA in VB. Tako kot je to prepoznala in storila
VB, bi morala enako storiti tudi Slovenija, saj je drzava obenem glavni naro¢nik in tudi
zakonodajno telo, ki ima dovolj vpliva, da odstrani glavne ovire pri implementaciji BIM-
pristopa z aktivnim programom uvajanja BIM-pristopa v javna gradbena narodila.
Rezultati ankete to potrjujejo, saj slovenski anketiranci postavljajo na 2. mesto ovir (59 %)
pomanjkanje javnih smernic za uporabo BIM-pristopa in standardiziranih predpisov takoj
za pomanjkanjem zahtev s strani narocnika (to je drZave) in strokovnega znanja znotraj
organizacije (oba 61 %). Odsotnost jasnega javnega programa uvedbe BIM-pristopa kaZeta
tudi rezultata, da dve tretjini anketirancev nima mnenja o tem, ali je slovenska vlada na
pravi poti glede uporabe BIM-pristopa, prav tako pa je v Sloveniji izredno majhen delez
uporabe COBie formata v primerjavi z VB, ki je po uvedbi BIM-pristopa podvojila
njegovo generiranje in s tem pricela graditi na bazi podatkov, ki bo potrebna za izvedbo
naprednih projektov, kot so inteligentna, ekoloska in adaptivna grajena okolja, ki jim bodo
pomagala se soocati z izzivi, ki jih prinasajo demografske in ekonomske spremembe v
prihodnosti. Slovenske javne smernice bi morale spodbujati generiranje COBie formatov,
¢e se Zeli zgraditi zdrav lasten temelj, potreben za izvajanje prihodnjih naprednih graden;.
Pravtako je anketa pa pokazala jasno razliko pri virih informacij v primerjavi med
slovenskim in britanskim vzorcem, saj slovenske javne organizacije niso delezne tako
velikega zaupanja kot kredibilen vir informacij. Tako je ZAPS kljub visokemu delezu
arhitektov na predzadnjem mestu virov informacij. Vse to se lahko pripisuje dejstvu, da pri
nas nimamo vpeljanega javnega programa za uvajanje BIM-pristopa v javna narocila.

Na koncu moram izpostaviti Se nekaj omejitev svoje raziskave. Zaradi omejitev
magistrskega dela pa tudi obseznosti raziskave, ni bilo mozno zajeti vseh vprasanj o
razli¢nih aspektih vpeljave in uporabe BIM-pristopa, zato bi ob morebitni ponovitvi
anketne raziskave veljalo razmisliti tudi o spremembi vprasalnika, tako kot je to izvajala
angleski NBS. V britanskem vprasalniku se na primer primerjajo odgovori na 18. vpraSanje
med uporabniki in poznavalci BIM-pristopa, zato bi ob morebitni ponovitvi ankete veljalo
1zvesti enako primerjavo mnenj tudi med slovenskimi in angleSkimi ankentiranci. Pravtako
bi bilo smotrno vpraSalnik $e bolj prirediti za slovensko trzno raziskavo in poiskati Se bolj
podrobne odogovore na posamezna vprasanja, kot je na primer odkriti vzrok, zakaj so
slovenski uporabniki BIM-pristopa bolj pozitivnega mnenja, da jim je vpeljava dvignila
konkurenéno prednost, kot so tega mnenja angleSki uporabniki in to kljub odsotnosti
vladnega programa za obvezno vpeljavo v javna narocila ter enakemu prepoznavanju ovir
za vpeljavo BIM-pristopa, kot je na primer odsotnost povprasevanja s strani naro¢nikov.
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SKLEP

Z namenom seznanjanja in spodbujanja uporabe informacijskega modeliranja v Sloveniji,
pomagati potencialnim uporabnikom pri odlo¢itvi za uporabo informacijskega modeliranja,
ter spodbujanja razmisleka o zakonski obveznosti vpeljave BIM-pristopa v javna narocila
po vzoru VB, sem si za cilj zastavil primerjavo stanja BIM-pristopa v Sloveniji z VB, kjer
naj bi bil najbolj uveljavljen, in sicer z izvedbo empiri¢ne raziskave, to je ankete ter
kritiénim pregledom strokovne literature.

Ker so po definiciji PMBOK-a gradbeni projekti definirani kot zaCasna prizadevanja za
uresniCitev edinstvenega izdelka, imajo aktivnosti doloCen zacetek in konec, ki so odvisne
od zadanega Casovnega okvirja. Edinstvenost projekta pa zahteva, da projekte pred vsako
izvedbo vsaki¢ znova definiramo, zato da bi jih kasneje tudi uspes$no realizirali. Projekti so
deljeni na 4 faze, ki jih lahko delimo na dva dela: faza priprave zajema planiranje in
organiziranje, faza izvedbe pa vodenje in kontroliranje. Pri planiranju in kontroli ¢asa se
posluzujemo orodij, kot so WBS diagram, mrezni in terminski plan, oziroma gantogram in
plan virov. Gantogram in plan virov nam sluzita kot osnova za planiranje in kontrolo
stroskov. Le to ima tri faze, in sicer ocenjevanje, planiranje in kontroliranje stroskov,
predstavljena pa je tudi metoda EVA.

Z naraS¢anjem Stevila in kompleksnosti projektov v organizaciji, je postala informacijska
podpora projektom nujno potrebna, ¢e se zeli ohraniti zmoznost u¢inkovitega upravljanja
projektov, zato je tu obravnavan tudi najbolj razSirjen program namenjen projektnemu
managementu Microsoft Office Project. Obenem je predstavljen tudi razvoj racunalniSko
podprtega konstruiranja na podro¢je nacrtovanja gradenj in programov za projektni
management. Ker IKT tehnologija omogoca obdelavo in generiranje velikanske koli¢ine
podatkov, je za ucinkovito obvladovanje potrebno skupno podatkovno okolje CDE, ki je
centralna tocka zdruZitve vseh projektnih informacij na enem mestu.

Informacijsko modeliranje gradenj oziroma BIM-pristop je zdruzitev programov za
projektni management, CAD racunalniSkega konstruiranja s prvinami CDE pristopa.
Temelj BIM-pristopa je interoperabilnost, ki omogoca izmenjavo datotek med razli¢nimi
programi in aplikacijami, ki so namenjeni razlicnim deleZznikom. Odprt podatkovni format
IFC interoperabilnost tudi omogoc¢a, za njegovo standardizacijo pa skrbi zdruZenje
buildingSMART. BIM-stopnje opisujejo zrelostne stopnje izvajanja projektov in stremijo k
¢im vecji medsebojni integraciji deleZznikov projekta, BIM-razseZnosti pa s plemenitenjem
3D-modelov z drugimi, negeometrijskimi podatki, kot so stroski, ¢as izvedbe ipd.
odpiramo nove moznosti, kako pristopiti k izvajanju in managementu gradbenih projektov.

Za osnovo empiri¢ne raziskave sem izbral ankete angleSkega Nacionalnega odbora za

gradbeno specifikacijo (ang. National Building Specification, NBS), ki so jih redno izvajali

od leta 2011 dalje, z namenom ocene stanja BlIM-pristopa v gradbeni$tvu. Zaradi
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dolgoletnega izvajanja je mozno primerjati stanje slovenskih anketirancev z angleskimi
pred ali po vpeljavi BIM-pristopa v javna narocila.

Rezultati raziskave so pokazali da je struktura zastopanih panog in velikosti podjetij zelo
podobna angleski. Anketa je v primerjava z anketami NBS pokazala, da je v Sloveniji
visoka stopnja ozavescenosti obstoja in uporabe BIM-pristopa. Prav tako ne gre zanemariti
dejstva, da se Slovenija uvrs¢a med najbolj aktivne drzave pri akademskem raziskovanju
BIM-pristopa in to kljub odsotnosti javnega programa uvajanja BIM-pristopa. Oboje
nakazujejo torej na mocan pristop implementacije od spodaj navzgor. Visok delez
anketirancev pri¢akovanje, da bo drzava vpeljala (prisilila) BIM-pristop v javni sektor.
Temu naproti, bi morala stopiti tudi drzava Slovenija in zadeti uveljavljati postopen
program uvajanja BIM-pristopa za vsa javna narocCila. Pri tem se lahko zgleduje po
primerih dobrih praks iz tujine, tako VB kot tudi skandinavskih in drugih drzav, prav tako
pa ze obstajajo programi in zdruzenja, ki so lahko v pomo¢ pri uvajanju BIM-pristopa v
zakonodajo ter javni sektor, tako tuja, kot je zdruZzenje buildingSMART, kot tudi domaca
kot je zdruzenje siBIM. A brez lastnih izkuSenj in znanja ne gre. Slovenski anketiranci
potrebujejo jasen znak, da drzava kot dober gospodar prepoznava BIM-pristop kot
prihodnost izvajanja gradenj, saj se bo to kratkoro¢no in dolgoro¢no splacalo obema
stranema. Slovensko gradbeni trg je v primerjavi z britanskim majhen, a je to prav tako
prednost, saj se stimulira pogostost medsebojnih sodelovanj. Okolje zunaj javnega sistema
je ze sedaj dovolj razvito, da se lahko izvajajo posamezne drzavne investicije z uporabo
Lendavi in razpis za izvedbo drugega predora KaravanSskega tunela. Z uvajanjem
specifikacij, referenc in standardov, bi se zagotovila nujno potrebna struktura, preko katere
bi se uporabniki BIM-pristopa lahko objektivno samoocenjevali in usmerjali lasten razvoj.
Vzpostavil bi se dolgorofen temelj, potreben za uveljavljanje, pridobivanje in Sirjenje
izkuSenj ter znanja in poslediéno dviganje samozavesti, ki bi vodila do hitrejSe
implementacije, tako v javni kot zasebni sektor.

Za u¢inkovito vpeljavo BIM-pristopa bi bilo smotrno tudi redno ponavljanje ankete, ki bi
jo bilo smiselno skozi leta tudi delno prilagajati trenutnim trendom, tako kot so to storili v
angleskih raziskavah. Pri ponovitvi bi bilo smotrno podrobno povprasati kaksne koristi
BIM-pristop dejansko prinaSa pri izvajanju projektov z vidika ucinkovite izvedbe, kot so
Cas in stroski, Stevilo napak oz. tezav pri izvedbi ter tveganja, pa tudi odgovoriti, zakaj ima
cetrtinski deleZ slovenskih anketirancev pozitivno mnenje o vladnih usmeritvah do BIM-
pristopa.

Sama implementacija za naro¢nika in izvajalca ne predstavlja visoke finan¢ne ovire, saj se
sama investicija hitro povrne skozi blagodejne uc¢inke zmanjsanih stroskov in ¢asa izvedbe
gradbenih projektov. Najvecji oviri sta osvojitev znanja in sprememba kulture, ki sta nujno
potrebni za wulinkovito izvajanje BIM-pristopa ter sta tudi najdolgotrajnejSa in
najzahtevnejsa procesa, ki se z denarjem ne moreta kupiti. Samo dovolj velik zunanji vpliv,
kot je zavezanost drzave k osvojitvi BIM-pristopa, bi najve¢ pripomogla k sploSni
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obravnavi, tudi zunaj gradbene stroke, saj se odpirajo tudi druga vprasanja in dileme kot so
zakonodajni, varnostni, socioloski in ekonomski vidiki uporabe.

Veliko slovenskih podjetij ze deluje na nepri¢akovano visokih BIM-stopnjah, zato jim tu
ne morem dodati priporo¢il in ukrepov. Prav tako ze obstaja dovolj zrel poslovni in IKT
ekosistem, ki vse to omogoca. Dejstvo je, da je BIM-pristop $e v fazi razvoja, zato se
procesi, standardi in zakonodaje Se vedno usklajujejo in prilagajajo novi, moteci
tehnologiji, a ker je Ze sprejeta kot prihodnost izvajanja gradenj tako na domacem kot tudi

globalnem trzis¢u, se je z izzivi, ki nam jih spremembe prinasajo, potrebno aktivno sooditi
ze danes.
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PRILOGA 1: Anketni vprasalnik

Anketa o uveljavitvi BIM-a v Sloveniji

Kratko ime ankete: Kopija - ANKETA NBS-
National-BIM-Report-

Dolgo ime ankete: Anketa o uveljavitvi BIM-a v
Sloveniji

Stevilo vprasanj: 20

Avtor: suntracel Spreminjal: suntracel
Dne: 16.05.2017 Dne: 19.01.2018
Opis: Kopija ankete: <a

href="https://www.1ka.si/admin/survey/index.ph
p?anketa=129661">ANKETA  NBS-National-
BIM-Report-2014</a>



V magistrski nalogi raziskujem, kako pomemben je postal BIM za slovensko gradbenistvo in posledi¢no, ali
naj podjetja in organizacije tudi sami pri¢nejo aktivno vpeljevati BIM. Anketa je izdelana po predlogi
angleskega gradbenega zavoda NBS, ki je BIM vpeljal kot standard za vsa javna narocila od aprila 2016
dalje, anketo pa so izvajali od leta 2010 vsakoletno. S primerjavo rezultatov Zelim oceniti, kje se Slovenija
nahaja pri vpeljavi BIM-a v primerjavi z Veliko Britanijo. Vase mnenje pri oblikovanju objektivnega
odgovora na ta vprasanja je zelo pomembno, zato vas prosim, ¢e si lahko vzamete najve¢ 5 minut ¢asa za
izpolnitev ankete. Anketa se izvaja anonimno in zaupno. Podatki in rezultati se bodo koristili samo v
izobrazevalne namene. Rezultate bom uporabil za izdelavo magistrske naloge, ki bo po uspesnem zagovoru
tudi javno dostopna, tako da boste tudi sami imeli vpogled v pridobljene rezultate. Ce imate kakrinakoli
vprasanja v zvezi z anketo, me lahko kontaktirate preko spletne poste sasa.kiraly@gmail.com in z veseljem
vam bom odgovoril.

Q1 - Koliko ljudi je zaposlenih v vasi podjetju?

1-9
10-49
50-249
250+

Q2 - V katerem panogi deluje vase podjetje?

Nizka gradnja

Visoka gradnja

Avrhitektura

Strojnistvo

Industrija gradbenega materiala
Geodezija

Vzdrzevanje objektov

Prodaja nepremicnin

Q3 - Poznate in uporabljate BIM?

Poznam in uporabljam BIM
Samo poznam BIM
Ne uporabljam BIM-a in ga do te ankete nisem poznal

IF (1) Q3 =[2]
Q4 - Kdaj boste po vaSem mnenju uporabljali BIM?

BIM bomo uporabljali v roku 1 leta
BIM bomo uporabljali v roku 3 let
BIM bomo uporabljali v roku 5 let
Tezko ocenim



IF(2)Q3=1[2,1]
Q5 - Kako zelo se strinjate z naslednjimi trditvami?

Zadnje Case se vse ve¢ govori o BIM-u

Vlada bo prisilila ljudi k uporabi BIM-a v javnem
sektorju
BIM je prihodnost projektnih informacij

Potrebno je, da nam proizvajalci priskrbijo BIM-
objekte

Menim da je vlada na pravi poti glede uporabe BIM-
a

Ce specifikacije izdelka niso povezane z digitalnim
modelom, potem to ni BIM

BIM bomo potrebovali za ustvarjanje okolju
prijaznih zgradb

Verjamem temu, kar slisim o BIM-u

Informacijski modeli delujejo samo v programih, v
katerih so bili ustvarjeni

Se ne strinjam

Niti niti

Se strinjam

Q6 - Na katere od naslednjih virov se boste obrnili, v primeru da potrebujete informacijo o BIM-u?

(moZznih je ve¢ odgovorov)

Na moje kolege

Druge strokovnjake, ki jih poznam zunaj moje organizacije

Zavod za gradbenistvo — ZAG

Slovensko zdruZenje za informacijsko modeliranje v gradbenistvu - siBIM
Zbornico za arhitekturo in prostor Slovenije — ZAPS

Svetovalca za BIM

Drugo strokovno / profesionalno institucijo
Proizvajalca CAD programa
buildingSMART

Zastopnika za CAD program

IF (3) Q3=[2,1]

Q7 — Z vidika vaSega poznavanja BIM-a, kako zelo se strinjate z naslednjimi trditvami?

Se ne strinjam

Industrija trenutno $e ni dovolj poenotena glede tega,
kaj BIM sploh je

Bistvo BIM-a je v medsebojnem sodelovanju v
realnem Casu

Bistvo BIM-a je programska oprema

BIM je primeren samo za novogradnjo in ne tudi za
obnovo objektov

BIM ne omogoca edinstvenega/unikatnega dizajna
ali gradbenih metod

Uporaba BIM-a vodi k dolgo¢asnim/pustim
zgradbam

BIM je samo sinonim za 3D CAD risbe

Niti niti

Se strinjam



IF (4) Q3 =[1]
Q8 — Kakao bi se ocenili kot uporabnik BIM-a?

Sem napredni uporabnik in bi lahko ucil druge
Kar obvladam
Sem bolj zacetnik

IF (5) Q3=[2]

Q9 - Kako dobro poznate BIM?
Zelo dobro
Dobro
Slabo

IF (7) Q3 =[1]

Q11 - Kateri je najvisji nivo uporabe BIM-a, ki ga je po vasi oceni dosegla vasa organizacija?

Nivo3 (integracija podmodelov BIM z uporabo BIM-streznika)
Nivo 2 (posamezni BIM-modeli — BIM 3D, BIM 4D, itd.)
Nivo 1 (CAD2D-risbe, 3D-modeli)

Nivo 0 (samo CAD 2D-risbe)

Ne vem

IF (8) Q3 =[1]
Q12 - Katerega od nastetih sestavin BIM-pristopa uporablja vasa organizacija? (mozZnih je veé
odgovorov)

Imamo organiziran BIM-proces (npr. definirane vloge kot so BIM-manager, BIM-koordinator, itd.)

Uporabljamo pravila za informacijske zahteve BIM-pristopa (npr. stopnje razvoja modela v razli¢nih
fazah projekta, strukturiranost modelov, itd.)

Uporabljamo pravila za tehni¢ne zahteve za BIM-modele (npr. format izmenjave, IT-infrastruktura, itd.)

Uporabljamo pravila za predajo BIM-modelov (BIM izvedbeni naért, nacrt za izmenjavo podatkov, itd.)

IF (8) Q3 =[1]

Q13 - Uporabljate IFC (Industry Foundation Classes) na vasih projektih?
Da
Ne
Ne vem

IF (8) Q3 =11]

Q14 - Uporabljate COBie (Construction Operations Building Information Exchange) na vasih
projektin?

Da
Ne
Ne vem



IF(9)Q3=1[2,1]
Q15 - Kaksne so ovire pri prevzemu BIM-a? (moZnih je ve¢ odgovorov)

Pomanjkanje strokovnega znanja znotraj organizacije

Pomanjkanje izobrazevanja

Ni zahtev / povpraSevanja s strani strank

Cena

Ni Casa za uvajanje

Projekti ki jih izvajamo so premajhni za BIM

Pomanjkanje orodij s standardiziranimi formati (npr. IFC)

Pomanjkanje nacionalnih smernic (npr. smernic za uporabo BIM-a v projektih, standardiziranih popisov)
BIM ni relevanten za projekte na katerih delamo

Pomanjkanje sodelovanja

BIM ni bil strateska prioriteta za organizacijo v kateri sem zaposlen
Vpra$anje porazdelitve odgovornosti pri  BIM pristopu

Pomanjkanje prosto dostopnih BIM objektov

Pomanjkanje visoko kakovostnih, informacijsko bogatih BIM objektov
Ne vidimo Koristi/ prednosti

Nismo prepricani ali bo industrija prevzela BIM

Nismo prepricani o zavezanosti vlade do BIM-a

Q16 - Katero izmed programskih orodij uporabljate veinoma za izdelavo risb?

AutodeskRevit (Architecture/Structure/MEP)

Autodesk AutoCAD

Graphisoft ArchiCAD

Nemetschek Vectorworks

Bentley Microstation

Trimble Sketchup (nekdanji Google Sketchup)

Bentley Building Suite (Architecture /Mechanical/Electrical/Structural)
Nemetschek Allplan

Drugo:

IF (10) Q3 =[1]
Q17 - Kje dobite BIM objekte, ki jih vasa organizacija uporablja? (moZnih je ve¢ odgovorov)

Naredili smo jih znotraj organizacije in jih zdaj znova uporabljamo
Naredimo jih, glede na potrebe projekta

So Ze vkljuceni v na§ CAD programski paket

Proizvajalci nam jih dobavijo za naso uporabo

Uporabljamo generi¢ne BIM objekte

Uporabljamo anglesko NBS BIM knjiznico

Uporabljamo drugo BIM knjiznico

Kupimo jih od specialista za BIM zunaj nase organizacije

IF (11) Q3 =[2]
Q18 - Kaksno je vase staliS¢e do BIM-a?

Da Ne
Najprej moramo priti skozi recesijo v gradnji, Sele
potem bomo obravnavali BIM
BIM je trenutno predrag, da bi ga lahko obravnavali

Ce ne bomo vpeljali BIM-a, bomo izostali / zaostali



IF (12) Q3 =[2, 1]
Q19 - Ali se strinjate z naslednjimi trditvami?

Da Ne
Vpeljava BIM-a zahteva spremembe v delovnem
toku, procesih in procedurah
BIM izboljsa vizualizacijo
BIM izboljsa koordinacijo projektne dokumentacije
Stranke bodo od nas vedno bolj zahtevale vpeljavo
BIM-a
Pogodbeniki bodo od nas vedno bolj zahtevali
vpeljavo BIM-a
BIM dvigne produktivnost zaradi lazjega dostopa do
potrebnih informacij
Vpeljava BIM-a poveca stroskovno u¢inkovitost
BIM pospesi hitrost izpeljave projekta
Vpeljava BIM-a poveca naso donosnost
BIM je naredil tradicionalne specifikacije odvecne
Raje bi videl, da ne bi/ nismo vpeljali BIM-a

IF (13) Q3 =[1]

Q20 - Ali se strinjate z naslednjimi trditvami o vpeljavi BIM-a v vaso organizacijo?

Da

Vpeljava BIM-a nam je dvignila konkuren¢no
prednost
BIM smo uspesno vpeljali

Ne vem

Q21 - Ali ste v zadnjem letu na vasih projektih izdelali sledec¢e? (moZnih je ve¢ odgovorov)

I1zdelali2D digitalne risbe
Skupinsko sodelovali na dizajnu / oblikovanju
Izdelali 3D digitalne modele

Delili BIM modele z ostalimi ¢lani oblikovalskega tima zunaj nase organizacije
Uporabili 3D informacijske modele, ki niso vsebovali vseh informacij celotne zgradbe

Delili BIM modele med razli¢nimi strokami, znotraj vaSe organizacije
Uporabljali BIM modele od samega za¢etka do konca projekta

Izdelali BIM model, ki ni bil povsem odvisen od to¢no dolo¢enega programa
Predali BIM model tistim, ki so odgovorni za nadaljnjo vzdrzevanje zgradbe



PRILOGA 2: Rezultati anketnega vprasalnika

ANALIZA - Sumarnik

Ql Koliko ljudi je zaposlenih v vasi podjetju?
Odgovori Frekvenca | Odstotek | Veljavni | Kumulativa
1(1-9) 55 55% 55% 55%
2 (10-49) 20 20% 20% 75%
3 (50-249) 16 16% 16% 91%
4 (250+) 9 9% 9% 100%
Veljavni | Skupaj 100 100% 100%
Std.
Povprecje 1,8 Odklon 1
Q2 V katerem panogi deluje vase podjetje?
Odgovori Frekvenca | Odstotek | Veljavni | Kumulativa
1 (Nizke gradnje) 19 19% 19% 19%
2 (Visoke gradnje) 19 19% 19% 39%
3 (Arhitektura) 47 47% 48% 87%
4 (Strojnistvo) 6 6% 6% 93%
5 (Industrija gradbenega materiala) 4 4% 4% 97%
6 (Geodezija) 2 2% 2% 99%
7 (VzdrZevanje objektov) 1 1% 1% 100%
8 (Prodaja nepremicnin) 0 0% 0% 100%
Veljavni | Skupaj 98 98% 100%
Std.
Povprecje 2,7 Odklon 1,2
Q3 Poznate in uporabljate BIM?
Odgovori Frekvenca | Odstotek | Veljavni | Kumulativa
1 ( Poznam in uporabljam BIM ) 73 73% 75% 75%
2 ( Samo poznam BIM ) 24 24% 25% 100%
3 (Ne uporabljam BIM-a in ga do te ankete
nisem poznal) 0 0% 0% 100%
Veljavni | Skupaj 97 97% 100%
Std.
Povprecje 1,2 Odklon 0,4




Qa4 Kdaj boste po vaSem mnenju uporabljali BIM?
Odgovori Frekvenca | Odstotek | Veljavni | Kumulativa
1 (BIM bomo uporabljali v roku 1 leta ) 5 5% 25% 25%
2 (BIM bomo uporabljali v roku 3 let ) 2 2% 10% 35%
3 (BIM bomo uporabljali v roku 5 let ) 4 4% 20% 55%
4 (Tezko ocenim) 9 9% 45% 100%
Veljavni | Skupaj 20 20% 100%
l Povprecdje ‘ 2,9 ‘ Std. Odklon 1,3
Q5 Kako zelo se strinjate z naslednjimi trditvami? ‘
St. Std.
Podvprasanja Odgovori Veljavni | enot | Povprecje | Odklon
Se ne Niti Se
strinjam | niti | strinjam | Skupaj
Q5a Zadnje Case se vse vel 3 9 71 83 83 100 2,8 0,47
govori o BIM-u 4% 11% 86% 100%
Q5b Vlada bo prisilila ljudi k 12 34 37 83 83 100 2,3 0,71
uporabi BIM-a v javnem
sektorju 14% 41% 45% 100%
Q5c¢ BIM je prihodnost 6 7 70 83 83 100 2,8 0,57
projektnih informacij 7% 8% 84% 100%
Q5d Potrebno je, da nam 5 9 68 82 82 100 2,8 0,55
proizvajalci priskrbijo BIM-
objekte 6% 11% 83% 100%
Q5e Menim da je vlada na 12 50 20 82 82 100 2,1 0,62
pravi poti glede uporabe
BIM-a 15% 61% 24% 100%
Qsf Ce specifikacije izdelka 7 19 57 83 83 100 2,6 0,64
niso povezane z digitalnim
modelom, potem to ni
BIM 8% 23% 69% 100%
Q5g BIM bomo potrebovali za 16 29 38 83 83 100 2,3 0,77
ustvarjanje okolju
prijaznih zgradb 19% 35% 46% 100%
Q5h Verjamem temu, kar 7 43 33 83 83 100 2,3 0,62
sliSim o BIM-u 8% 52% | 40% | 100%
Q5i Informacijski modeli 42 28 12 82 82 100 1,6 0,73
delujejo samo v
programih, v katerih so
bili ustvarjeni 51% 34% 15% 100%




Na katere od naslednjih virov se boste obrnili, v primeru da potrebujete informacijo o BIM-u? (moznih je

Q6 vec odgovorov)
Podvprasanja Enote Navedbe
% -
Veljav % - Ustrez
Frekvence ni Veljavni Ustrezni ni Frekvence %
Q6a Na moje kolege 49 83 59% 100 49% 49 19%
Druge strokovnjake, ki
jih poznam zunaj moje 51 83 61% 100 51% 51 20%
Q6b organizacije
Zavod za gradbenistvo — 2 33 29% 100 29% 2 1%
Q6¢ ZAG
Slovensko zdruZenje za
informacijsko 31 83 37% 100 31% 31 12%
)
modeliranje v
Q6d gradbenistvu - siBIM
Zbornico za arhitekturo
in prostor Slovenije — 6 83 7% 100 6% 6 2%
Q6e ZAPS
Q6f Svetovalca za BIM 29 83 35% 100 29% 29 11%
Drugo  strokovno / 11 83 13% 100 11% 11 1%
Qb6g profesionalno institucijo
Proizvajalca CAD
Qsh 23 83 28% 100 23% 23 9%
programa
Q6i buildingSMART 15 83 18% 100 15% 15 6%
Zastopnika za  CAD
Qi 41 83 49% 100 41% 41 16%
j program
SKUPA) 83 100 258 100%




Z vidika vasega poznavanja BIM-a, kako zelo se strinjate z

Q7 naslednjimi trditvami?
Std.
Podvprasanja Odgovori Veljavni | St. enot | Povpredje | Odklon
Se ne Niti Se
strinjam niti | strinjam | Skupaj
Q7a Industrija trenutno 3$e ni 10 22 46 78 78 100 2,5 0,72
dovolj poenotena glede
tega, kaj BIM sploh je 13% 28% 59% 100%
Q7b Bistvo BIM-a je v 5 24 50 79 79 100 2,6 0,61
medsebojnem
sodelovanju v realnem
Casu 6% 30% | 63% 100%
Q7c Bistvo BIM-a je 20 32 24 76 76 100 2,1 0,76
programska oprema 26% 42% 32% 100%
Q7d BIM je primeren samo za 59 14 6 79 79 100 1,3 0,61
novogradnjo in ne tudi za
obnovo objektov 75% 18% 8% 100%
Q7e BIM ne omogoca 63 10 6 79 79 100 1,3 0,6
edinstvenega/unikatnega
dizajna ali  gradbenih
metod 80% 13% 8% 100%
Q7f Uporaba BIM-a vodi k 71 6 2 79 79 100 1,1 0,4
dolgocasnim/pustim
zgradbam 90% 8% 3% 100%
Q7g BIM je samo sinonim za 67 10 2 79 79 100 1,2 0,45
3D CAD risbe 85% 13% 3% 100%
Qs Kako bi se ocenili kot uporabnik BIM-a?
Odgovori Frekvenca | Odstotek Veljavni Kumulativa
1 (Sem napredni uporabnik in bi lahko ucil
druge) 23 23% 38% 38%
2 (Kar obvladam) 24 24% 40% 78%
3 (Sem bolj zacetnik) 13 13% 22% 100%
Veljavni | Skupaj 60 60% 100%
Povprecje ‘ 1,8 ‘ Std. Odklon 0,8
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Q9 Kako dobro poznate BIM?
Odgovori Frekvenca | Odstotek Veljavni Kumulativa
1 (Zelo dobro) 2 2% 11% 11%
2 (Dobro) 11 11% 58% 68%
3 (Slabo) 6 6% 32% 100%
Veljavni | Skupaj 19 19% 100%
Povprecje 2,2 Std. Odklon 0,6
Ql1 Kateri je najvisji nivo uporabe BIM-a, ki ga je po vasi oceni dosegla vasa organizacija?
Odgovori Frekvenca | Odstotek Veljavni Kumulativa
1 ( Nivo 3 (integracija podmodelov BIM z
uporabo BIM-streznika)) 13 13% 22% 22%
2 ( Nivo 2 (posamezni BIM-modeli — BIM 3D,
BIM 4D, itd.) ) 34 34% 57% 78%
3 (Nivo 1 (CAD 2D-risbe, 3D-modeli)) 9 9% 15% 93%
4 (Nivo 0 (samo CAD 2D-risbe)) 1% 2% 95%
5 (Ne vem) 3 3% 5% 100%
Veljavni | Skupaj 60 60% 100%
Povprecje ‘ 2,1 ‘ Std. Odklon ‘ 0,9
Q12 | Katerega od nastetih sestavin BIM-pristopa uporablja vasa organizacija? (moznih je ve¢ odgovorov)
Podvprasanja Enote Navedbe
Velja % - % -
Frekvence vni | Veljavni | Ustrezni | Ustrezni | Frekvence %
Imamo organiziran BIM-proces
(npr. definirane vloge kot so BIM-
Ql12a | konzulant, BIM-manager, BIM- 6 51 12% 100 6% 6 7%
koordinator, BIM-koordinator
podmodelov, BIM-tehnik, itd.)
Uporabljamo pravila za
informacijske zahteve BIM-
Q12b | pristopa (npr. stopnje razvoja 32 51 63% 100 32% 32 36%
modela v razlicnih fazah projekta,
strukturiranost modelov, itd.)
Uporabljamo pravila za tehnicne
zahteve za BIM-modele (npr.
Ql2c . . 29 51 57% 100 29% 29 32%
format izmenjave, IT-
infrastruktura, itd.)
Uporabljamo pravila za predajo
BIM-modelov (naért za izvedbo
Ql2d . . . . 23 51 45% 100 23% 23 26%
BIM-pristopa, nacrt za izmenjavo
podatkov, itd.)
SKUPAJ 51 100 90 100%
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Q13 Uporabljate IFC (Industry Foundation Classes) na vasih projektih?
Odgovori Frekvenca | Odstotek Veljavni Kumulativa
1 (Da) 43 43% 73% 73%
2 (Ne) 13 13% 22% 95%
3 (Ne vem) 3 3% 5% 100%
Veljavni | Skupaj 59 59% 100%
Povprecdje ‘ 1,3 ‘ Std. Odklon 0,6
Q14 Uporabljate COBie (Construction Operations Building Information Exchange) na vasih projektih?
Odgovori Frekvenca | Odstotek | Veljavni Kumulativa
1 (Da) 5 5% 9% 9%
2 (Ne) 47 47% 81% 90%
3 (Ne vem) 6 6% 10% 100%
Veljavni | Skupaj 58 58% 100%
Std.
Povprecje 2 Odklon 0,4
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Q15 | Kaksne so ovire pri prevzemu BIM-a? (moznih je vec odgovorov)
Podvprasanja Enote Navedbe
% - % -
Frekvence Veljavni | Veljavni | Ustrezni| Ustrezni | Frekvence %

Pomanjkanje strokovnega znanja

Ql5a ) L 46 75 61% 100 46% 46 12%
znotraj organizacije

Q15b | Pomanjkanje izobraZevanja 27 75 36% 100 27% 27 7%
Ni zahtev / povprasevanja s strani

Q15c trank 46 75 61% 100 46% 46 12%
stran

Q15d | Cena 28 75 37% 100 28% 28 8%

Q15e | Ni ¢asa za uvajanje 36 75 48% 100 36% 36 10%
Projekti ki jih izvajamo so premajhni

Q15f BIM 14 75 19% 100 14% 14 4%
za
Pomanjkanje orodij s

Ql5g . . 18 75 24% 100 18% 18 5%
standardiziranimi formati (npr. IFC)
Pomanjkanje nacionalnih smernic

Q15h | (npr. smernic za uporabo BIM-a v 44 75 59% 100 44% 44 12%
projektih, standardiziranih popisov)

~ | BIM ni relevanten za projekte na

Q15i . 12 75 16% 100 12% 12 3%
katerih delamo

Q15j | Pomanjkanje sodelovanja 24 75 32% 100 24% 24 6%
BIM ni bil strateska prioriteta za

Q15k L ) 13 75 17% 100 13% 13 4%
organizacijo v kateri sem zaposlen
Vprasanje porazdelitve

Q15 o ) 5 75 7% 100 5% 5 1%
odgovornosti pri BIM pristopu
Pomanjkanje prosto dostopnih BIM

Q15m biekt 13 75 17% 100 13% 13 4%
objektov
Pomanjkanje visoko kakovostnih,

Ql5n | . B . ] 17 75 23% 100 17% 17 5%
informacijsko bogatih BIM objektov

Q150 | Ne vidimo koristi/ prednosti 7 75 9% 100 7% 7 2%
Nismo prepric¢ani ali bo industrija

Q15p 3 75 1% 100 3% 3 1%
prevzela BIM
Nismo prepricani o zavezanosti

Ql5q 18 75 24% 100 18% 18 5%
vlade do BIM-a
SKUPA)J 75 100 371 100%
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Qle Katero izmed programskih orodij uporabljate ve¢inoma za izdelavo modelov?
Odgovori Frekvenca | Odstotek | Veljavni Kumulativa
1 ( Autodesk Revit
(Architecture/Structure/MEP) ) 11 11% 14% 14%
2 (Autodesk AutoCAD) 9 9% 11% 25%
3 (Graphisoft ArchiCAD) 38 38% 48% 73%
4 ( Nemetschek Vectorworks) 0 0% 0% 73%
5 (Bentley Microstation) 1% 1% 75%
6 (Trimble Sketchup (nekdanji Google
Sketchup)) 5 5% 6% 81%
7 (Bentley Building Suite (Architecture
/Mechanical/Electrical/Structural)) 0% 0% 81%
8 (Nemetschek Allplan) 5% 6% 87%
9 (Drugo:) 10 10% 13% 100%
Veljavni | Skupaj 79 79% 100%
Povpredje ‘ 3,9 ‘ Std. Odklon 2,6
Q16_9 text |Q16 (Drugo:)
Odgovori Frekvenca | Odstotek | Veljavni Kumulativa
ptc creo 1 1% 11% 11%
ida ice 1 1% 11% 22%
ne izdelujemo bim modelov - smo
informatiki 1 1% 11% 33%
civil 3d, allplan, revit 1 1% 11% 44%
bricscad, cgs plateia 1 1% 11% 56%
autodesk civil 3d 1 1% 11% 67%
plateia 3 3% 33% 100%
Veljavni Skupaj 9 9% 100%
Q17 | Kje dobite BIM-objekte, ki jih vasa organizacija uporablja? (moznih je ve¢ odgovorov)
Podvprasanja Enote Navedbe
Frekven % - % - Frekvenc
ce Veljavni | Veljavni | Ustrezni | Ustrezni e %
Naredili smo jih znotraj organizacije in jih
Q17a | zdaj znova uporabljamo 20 55 36% 100 20% 20 14%
Q17b | Naredimo jih, glede na potrebe projekta 24 55 44% 100 24% 24 16%
So Ze vkljuc€eni v nas programski paket za
Ql7c | CAD 27 55 49% 100 27% 27 18%
Proizvajalci nam jih dobavijo za naso
Q17d | uporabo 18 55 33% 100 18% 18 12%
Ql7e | Uporabljamo generi¢ne BIM-objekte 29 55 53% 100 29% 29 20%
Q17f | Uporabljamo anglesko NBS BIM-knjiznico 3 55 5% 100 3% 3 2%
Q17g | Uporabljamo drugo BIM-knjiznico 23 55 42% 100 23% 23 16%
Kupimo jih od specialista za BIM zunaj nase
Q17h |organizacije 4 55 7% 100 4% 4 3%
SKUPA) 55 100 148 100%
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Q18 | Kaksno je vase stalis¢e do BIM-a?
Std.
Podvprasanja Odgovori Veljavni | St.enot | Povpreéje | Odklon
Da Ne Skupaj
Q18a | Najprej moramo priti skozi recesijo v 5 14 19 19 100 1,7 0,45
gradnji, Sele potem bomo obravnavali
BIM 26% 74% 100%
Q18b | BIM je trenutno predrag, da bi ga lahko 7 11 18 18 100 1,6 0,5
i
obravnavali 39% | 61% | 100%
Q18c | Ce ne bomo vpeljali BIM-a, bomo 14 5 19 19 100 1,3 0,45
izostali tali
izostali / zaostali 70% 26% 100%
Q19 | Ali se strinjate z naslednjimi trditvami?
St. Std.
Podvprasanja Odgovori Veljavni | enot | Povprecje | Odklon
Da Ne Ne vem | Skupaj
Q19a | Vpeljava BIM-a zahteva spremembe v 73 2 2 77 77 100 1,1 0,35
I k ihi h
delovnem toku, procesih in procedura 95% 3% 3% 100%
Q19b | BIM izboljsa vizualizacijo 55 15 6 76 76 100 1,4 0,63
72% 20% 8% 100%
Q19c |BIM izboljsa koordinacijo projektne 70 2 5 77 77 100 1,2 0,51
K .
dokumentacije 91% | 3% 6% | 100%
Q19d | Stranke bodo od nas vedno bolj 37 15 22 74 74 100 1,8 0,88
zahtevale vpeljavo BIM-a 50% 20% 30% 100%
Q19e | Pogodbeniki bodo od nas vedno bolj 39 8 29 76 76 100 1,9 0,94
zahtevali vpeljavo BIM-a 51% 11% 389% 100%
Q19f | BIM dvigne produktivnost zaradi laZjega 50 14 12 76 76 100 1,5 0,76
dostopa do potrebnih informacij 66% 18% 16% 100%
Q19g | Vpeljava BIM-a poveca stroskovno 53 9 13 75 75 100 1,5 0,78
ucinkovitost 71% | 12% | 17% | 100%
Q19h | BIM pospesi hitrost izpeljave projekta 40 16 20 76 76 100 1,7 0,85
53% 21% 26% 100%
Q19i | Vpeljava BIM-a poveta naSo donosnost 26 20 28 74 74 100 2 0,86
35% 27% 38% 100%
Q19j | BIM je povzrotil, da je klasi¢na 10 53 13 76 76 100 2 0,55
projektna naloga nepotrebna 13% 70% 17% 100%
Q19k | Raje bi videl, da ne bi/ nismo vpeljali 3 66 7 76 76 100 2,1 0,36
BIM-2 4% | 87% | 9% | 100%
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Ali se strinjate z naslednjimi trditvami o vpeljavi BIM-a v vaso

Q20 organizacijo?
Podvprasanja Odgovori Veljavni | St. enot | Povpregje | Std. Odklon
Da Ne Skupaj
Q20a Vpeljava BIM-a nam je dvignila 44 12 56 56 100 1,2 0,41
konkurenéno prednost 79% 21% 100%
Q20b BIM smo uspesno vpeljali 37 18 55 55 100 1,3 0,47
67% 33% 100%
Q21 | Ali ste v zadnjem letu na vasih projektih izdelali sledece? (moznih je ve¢ odgovorov)
Podvprasanja Enote Navedbe
% -
Frekvence | Veljavni | % - Veljavni | Ustrezni | Ustrezni | Frekvence %
Q21a |lzdelali 2D digitalne risbe 49 75 65% 100 49% 49 16%
Skupinsko sodelovali na dizajnu /
Q21b | oblikovanju 36 75 48% 100 36% 36 12%
Q21c | lzdelali 3D digitalne modele 64 75 85% 100 64% 64 21%
Delili BIM modele z ostalimi ¢lani
oblikovalskega tima zunaj nase
Q21d | organizacije 31 75 41% 100 31% 31 10%
Uporabili 3D informacijske
modele, ki niso vsebovali vseh
Q21e |informacij celotne zgradbe 38 75 51% 100 38% 38 12%
Delili BIM modele med razli¢nimi
strokami, znotraj vase
Q21f | organizacije 28 75 37% 100 28% 28 9%
Uporabljali BIM modele od
samega zacetka do konca
Q21g |projekta 33 75 44% 100 33% 33 11%
Izdelali BIM model, ki ni bil
povsem odvisen od to¢no
Q21h | dolo¢enega programa 20 75 27% 100 20% 20 7%
Predali BIM model tistim, ki so
odgovorni za nadaljnjo
Q21i |vzdrzevanje zgradbe 8 75 11% 100 8% 8 3%
SKUPA) 75 100 307 100%
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PRILOGA 3: Rezultati NBS ankete 2011

BIM survey: summary of findings

Introduction

In September and October 2010, MBS carried out a research project into the UK construction
industry’s attitude towards Building Information Modelling (BIM). We did the research using an
online sursey. More than 6,500 people received an invitation to take part. Around 400 people
completed the survey, a response rate of 6 per cent.

MBS used its extensive database of those in the construction industry to make sure that a
broad range of professions was represented. Of those who took part in the research, 40 per
cent were architects, 11 per cent were from multi-disciplinary firms, and 10 per cent were

from the public sector (including Local Government). Some other professions that took part
included architectural technologists and technicians, building surveyors, quantity surveyors, and
manufacturers as well as structural, civil and service engineers.

A range of business sizes also was represented. A quarter of those who took part were working

in places that had only one or two employees. At the other end of the scale, 12 per cent of those
who took part worked in firms with more than 500 employees.,

Including yourself, approximately how many people are employad in your organisation?

Employees
30%

25% -
20% -
15% - 1 5 12%
10% - I
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This range in employee numbers was complemented by the range in the number of those who
were imdoled directly in building documentation and drawing, within the organisation, as shown
below.

T
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Including yourself, approximately how many peopile in your organisation are directly involved in building
documentation & drawing?

Directly involved in building
documentation & drawing

35% | 30%
30% -
25% - 2256 g
20% -
15% -
9% 9%
10% - 5%
5% - . l % 2% 2%
D‘% = T T T T T . T — T - -_|
A 5 G o $ .
N a M " o -
AR Q,j’c :-.?5’!'5? g

CAD

The survey did not approach the topic of BIM adoption straight away, but started with questions
about working practice and the use of CAD. By taking this approach we found that CAD usage
among individuals is widespread, but not universal. 3D CAD is used by just under a quarter, a
third use only 2D CAD. 42 per cent do not use CAD at all.

Use of CAD

Both 2 and
3D CAD
Drawings,

3D CAD Drawings 22%

only, 3%

There were a range of comments about CAD and they reflected the differences in the depth of
usage:

1 have used 30 CAD for over twernly years’
‘We use CAD only to produce neat plan drawings’

1 draw by hand and this is unlikely to change’
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We found out from those who use CAD, which packaoes they used, both their ‘mainly used’
package, and any other package they used.

Autodesk AutoCAD is the most ‘'mainly used' package with 55 per cent of CAD users saying it
i5 their drawing tool of choice. There is no one vendaor that has an exclusive hold on the market
thouwagh, with other drawing tools howvering around the & to 10 per cent share.

When producing CAD drawings, which of the following tools
do you mainly use?

Mone of these B 1%
Other [please state] N 8%
Memetschek Vectorwaorks ._ 9%
Memetschek Allplan ] 0%
Graphisoft ArchiCAD -_ 5%
Google SketchUp -_ %
Bentley Microstation [N 75
Autodesk Revit - &%
Autodesk Architectural Desktop - 5%
Autodesk AutaCAD .— 5%
Adobe lllustrator | 0%

1] 10% 20% 300 40% 50% B0%

When looking at other packages people use, Google SketchUp turned out to be very popular.
44 per cent of CAD users are using it as a complementary tool.

When producing CAD drawings, which of the following tools do
you also use?

Mone of these # 6%
Other [please state) ._ 0%
Memetschek Vectorworks B 2%

Nemetschek Allplan | 0%

Graphisoft ArchiCAD I 6%

Google SketchUp I— 44%

Bentley Microstation I- 2%

Autodesk Rewit .— 9%

Autodesk Architectural Desktop 1204
Autodesk AutoCAD 14%

Adobe lllustrator 10%

0% 5% 10%  1%%  20%  25%  30% 35 40% 45%  50%

The comments suggested that Google SketchUp is particularly useful early on in a project,
especially for working with clients.

‘Google SketchlUp has been used for early concept sketches for chient presentations”
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10

BIM

BIM now: Use and Awareness of BIM

We asked all those who took part in the survey, ‘Have you ever heard of BIM (Building
Information Modelling)? The response showed that BIM is not universally known of, let alone
used. 58 per cent are aware of BIM and, among them, 13 per cent are using it. But that leaves
a significant proportion, 43 per cent, who are neither using nor aware of BIM. Further analysis of
the data was unable to uncover any significant correlation between company size or type and
BIM awareness.

Awareness and use of BIM

Meither aware nor
using, 43%

Aware and currently R ——

using BIM, 13%

What is BIM?

At MBS we describe a Building Information Model (BIM) as a rich information model, consisting
of potentially multiple data sources, elements of which can be shared across all stakeholders
and be maintained across the life of a building from inception to recycling (cradle to cradle).

The information model can include contract and specification properties, personnel,
programming, quantities, cost, spaces and geometry.

We asked those who were aware of BIM to tell us, in their own words, what ‘'BIM° meant. The
responses were sufficiently diverse to suggest that the industry has yet to agree on a single
definition of BIM.

1 have heard of it, but have forgotten what it is... at least I'm honest!”
‘Building Information Modeling is the process of creating and using electronic data models
of buildings to faciitate a co-ordinated understanding of a broad range of real world buiding

issues, both as a design/specification tool and as an analytical tool for achiewving statutory
approvals or chent driven performance requirements.”
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The picture below shows the type of words people chose to use when describing BIM. The larger
the word, the more often it was used.

guantities

drawings

Drocess

software

We also asked them to agre¢ ments about BIM, and this is what

they told us:
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What people think about BIM

Unless specifications are linked to the CAD model, it's not BIM [7279% T23%8 21%7% 16%
BIM is the future of project information L 31% | 41% 13%
The industry is not clear enough on what BIM is yet . 37% 23% 18%8%
BIM does not facilitate bespoke design or construction methods 11992822% 14% 35% 14%
BIM leads to bland buildings W8624% 12% 40% 15%
BIM is all about real time collaboration SEEESE3% 4% 13%
BIM Is all about software 4% 2% 23% 20%13% 8%

BIM is just a synonym for 3D CAD drawings 12% PE9I3%15% 45% 10%
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

m Strongly Agree m Slightly agree Neither agree nor disagree

Slightly disagree Strongly disagree Don't know

1
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64 per cent per cent don't agree that BIM is all about the software. Only 18 per cent agree

that ‘BIM' is a synomym for 30 CAD drawings. So we can see that there is a pretty clear
understanding that BIM is not just about the software or CAD drawings (though they may well, ¢
course, be involved in the creation of an information model).

There is general agreement that BIM doesn't lead to bland buildings (onby 9 per cent agree) or
stand in the way of bespoke design (only 13 per cent agree that ‘BIM does not facilitate bespok
design or construction methods).

1t is a different way of doing things and expands the possibilities of feasible design’

EIM is about collaboration and it does involve specifications.

TBIM is a] comprehensive combination of drawings, specification and schedules”

Having said that, when it comes to exactly what BIM is, there's agreement (60 per cent agree)
that the construction industry is not clear enough yet. Indeed, at the time of writing Wikipedia
stated that its entry on BIM ‘may be confusing or unclear to readers’.

What people do seem to be clear on, though, is that BIM is the future of project information.

‘BIM is the future of construction”

Some are living in that future, so let’s turn now to those who are already using BIM.

BIM in the Future

How might it work in the future for those not using it now?

It's often said that BIM is the future. Some of those who confributed to the research said it too.
it’s the future for information on complex projects.”

We wanted to see if this is a widespread belief, and whether people currently intend to adopt
EIM any time soon.

The Future of BIM

We currenthy use BIM... Inone year's timewe Inthree year's time we  In five year's time we
will use BIM... will use BIM... will use BIM...
® For all projects = For the majority of projects For a minority of projects
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We found that if people carry out their intentions, a significant majority of those who are aware
af BIM will be using it in one year's time for at least a minority of their projects. Within five yvears,
over 85 per cent will.

The intention to adopt BIM is being brought about both by internal and external factors.

Externally, 57 per cent of those curmently using BIM and 32 per cent of those aware of BIM feel
that contractors will increasingly ‘insist on us using BIM'. 67 per cent of those currently using BIM
and 29 per cent of those aware of BIM think clients will.

There are internal reasons too. Those that see themsehes adopting BIM have a broadly positive
picture of it, like those who have already adopted BIM. Generally, those who are yet to adopt BIn
believe that it will bring better co-ordination of construction documents, improve productivity,
increase delivery speed and improve visualisation. That said, there is a strong appreciation that
EIM brings change; 84 per cent agree that ‘adopting BIM would require changes in our workflow,
practices and procedures’

Views on adopting BIM

Adopting BIM would increase speed of delivery

Adopting BIM would increase coordination of construction
decuments

Adopting BIM would improve productivity due to easy
retrieval of information

Adopting BIM would improve visualization
Adopting BIM would increase our prafitability

Adopting BIM would bring cost efficiencies

Adopting BIM would require changes in our workflow,

practices and procedures
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%
B Strongly Agree w slightly agree W Meither agree nor disagree
0 Slightly disagrea Strongly disagree Don't know

30, given the perceived advantages are there, what's stopping organisations adopting EIM? Well,
the recession has been particularky hard for our construction industry and it is a reason. Almost
half say they need to get through the recession before considering BIM.

‘We are just focused on getting through the recession at present.”

Cost too is a reason with a majority stating that BIM is ‘too expensive to consider at the moment'.

In the current context of required cost savings, BIM would be unviable.”

People are not shying away from BIM though, and very few saying they would ‘Rather not adopt
Bint'

All things considered, there is no better time to adopt a new technological advance’

13
23



Views on adopting BIM

‘We need to get through the recession, then we'll look at BIM

BIM Is too expensive for wus to consider at the moment

Adopting BIM would make traditional specifications redundant

14

Contractors will increasingly insist on us adopting BIM

Adopting BIM has increased coordination of construction

Adopting BIM has Improved productivity due to easy retrieval

Adopting BIM has required changes in aur workflow, practices

within organisation

I'd rather not adopt BIM

Clients will increasingly insist on us adopting BIM

100% 80% 60% 40% 20% 0% 20% 40% 60% B0% 100%
® Strongly Agree m slightly agree » Meither agree nor disagree

o Slightly disagree Strongly disagree Don't know

BIM now: How it’s worked for those using it

Those who are using BIM told us how they were finding it. Because only 13 per cent currently
use BIM, our sample is small, so the findings should be treated as indicative and not definitive.

BIM users agree that using BIM brings better co-ordination of construction documents (81 per
cent agree), improves productivity, (84 per cent), increases delivery speed (51 per cent) and
improves visualisation (B5 per cent). To get these gains through BIM, nearly 90 per cent of

people have needed to change their workflow, practices and procedure; adopting BIM is not just
a matter of buying and using some software.

Views on adopting BIM

Adopting BIM has increased speed of delivery

documeants

of information

Adapting BIM has improved visualization

Adopting BIM has increased our profitability

adopting BIM has brought cost efficiencies

or procedures

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

m Strongly Agres w slightly agree W Meither agree nor disagree

Slightly disagree Strongly disagree
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So, adopting BIM has, overall, been a positive experience, with very few, only 4 per cent, wishing
they had not adopted EIM. The majornty say they have adopted it successfulby.

Adopting BIM has made traditional specifications | )
redundant within ouwr organisation 15- 8% 23%

We have ado pted BIM successfully -

I'd rather we had not adopted BIM af18%20%  se%

100%80% 60% 40% 20% 0% 20% 40% 60% B0%100%

m Strongly Agree m slightly agree » Meither agree nor disagree
Slightly disagree Strongly disagree
End Note

Ciur research gives some pretty unambiguous findings.

The industry is not clear on BIM. Many people within are unaware of it. That said, people
do understand that BIM iz not just CAD. BIM is about collaboration and needs to include
specifications.

BIM is the future. Those who are aware of it can see the advantages of adopting it. Cost and the
current difficult market stand in the way, but within & years over 85 per cent of those who are
aware of BIM see themsehes adopting it for at least some of their projects.

It looks like it might pay to get on board sooner rather than later.
15
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PRILOGA 4: Rezultati NBS ankete 2012

BIM Survey:
Summary of findings

What is your main discipline?

Introduction

In October and Movember 2011, MBS followed
up their 2010 BIM research® with a further
survey. The survey was similar to the last

one 50 that we could make comparizons;

we thought it useful to track how people’s
attitudes towards and use of BIM had changed
over the last year

Once again, we did the research using an
online survey. This year there were around
1,000 respondents, more than double the
number we had last year. Our thanks to
everyone who took the time to respond:
it's most appreciated and we do take the
time to read and consider all the comments

This year, = the numbers reflect, we extended
the reach of the survey beyond those we
contacted last year. We were fortunate

to have the help of various institutes and
associations in promoting participation in the
survey to their members. Whilst architects
are still the largest aroup, this has resulted

in a broader range of participants, a5 you can
see below. We think this is important because

if BIM is to be a tool for collaboration, we
need the views of all those in the design team
{and beyond). One word of caution, though;
because the response sample & different this
year, comparizons we make with last years
findings should be read as indicative rather
than definitive

Aswell a5 a range of disciplines, the
respondents also came from a range of
business sizes, with a quarter coming from
very small organisations (one or two
employees) and 14% coming fromvery

large businesses (maore than 500 employees)
A majority, 52%, of respondents came from
organisations with 15 or fewer employees.

The oroanisations respondents come from
also offer a dwerse range of services, with

a majority offering specification, contract
administration, planning, tendering, project
management and Building Regulations
services Three guarters offer a detailed
drawing service, whilst half are now offering
30 computer madelling services.

Architect TR
Architectural Technologist 21%
Orther (plesza specify] 11%
Quantity Surveyor 5%
Structursl Engineer 4%,
Building Swrveyar 3%
Civil Engineer 3%
Contractor %
CAD Technician %
Engineer: Other 2%
Building Services Engineer 2%
Landscape A rchitect 1% I
Interior Designer 1% I
Manufacturer 1% I
Farilities Manager 1% I
Progerty Developer 1% I
Building Engineer 1% I
Charterad Surveyar 1% I
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CAD usage

Before asking people about BIM, we wanted
to get an understanding of their personal
CAD usage. Unzurprisingly, we found that
most people use CAD in one form or another
- but not all Whilst a third use 3D CAD
(thouoh only 4% use 30 CAD only), 30% are
using only 20 and 35% are not using CAD.

CAD drawing: types done

Mo CAD 35%
D anly =@
20and 30CAD 3% @
2D anly 0% @

|sage varied significantly by discipline, for
example, 82% of architects and 90% of
architectural technologists were personally
invohveed in producing CAD drawings, whilst
only 5% of quantity surveyors were

We also found that, compared to last year,
fewer people were not using CAD, (down
firom 42% to 35%) and more were using

3D CAD (35%), though typically along with
2D CAD. Just under a third only use 20 CAD.

Use of CAD: comparison

08—09

NoCAD (2010 42%)
2011-35%

20 oaly (33%)
0%

20 and 30 CAD [22%)
3%

30 oaly %)
4%

3D CAD was often described as 2 central to
deep, co-ordinated building documentation,
and integral to BIM

"I produce drawings in 30 to show
detailed anatysis of potential clashing
of construction items"”

“BIM is the production of a co-ordinated
parametric 30 model of your project”

'We also asked those using CAD which
package they were mainly using. We found
that Autodesk, in one form or another,
accounted for over two-thirds of the
“mainly used” CAD packages.

When producing CAD drawings,
which of the following tools do you mainly use?

Autodesk AurtaCAD

Autodesk AutaCADLT

Autodesk Revit

Nematschek Vectorworks

Graphisoft ArchiCAD

Other

Goagle Sketchup

Bantley Microstation

Bentley Building Suite

Nemetscheck Allalan

* hittpyfwwes thenbs.comy' topics/bimy arocles/
nbsNationaBimSurveyasp
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When it comes to the use of object-orientated
CAD tools, we find that usage has increased
marginally, from 39% of total CAD packages
wsed to 42%, though such 2 small change

may be a result of sampling We can see the
reported share of ohject-orientated CAD tools
in the graph below,

Share of usage between various Awareness

object-orientated CAD tools and vse of BIM

Autooesk Revit 55% . Just aware of BIM 48% .
Hemetschek Vactarwarks 15% . Aware and currently using BIM A% .
Graphisoft ArchiCAD 15% . Meither aware nar using 21% l.

15% @

Bentley Microstation /Building Suite

BIM now: current use and awareness
Again this year we wanted to find out
people’s awareness and use of BIM We did
this by asking: “Before taking this survey had
you ever heard of BIM [Building Information
Madeling)# We found that awareness of
BIM is not universal, with 21% telling us
that they were not aware of BIM

But when we compare the 2011 findings
to 2010%, it's clear the tide is turning.

In 2010, 13% of respondents told us they
were currently using EIM. This has risen

by 18 percentage points to 31% in Z011
50, more than double the number of people
report using BIM this vear than last

HAwareness of BIM has also risen Last year
43% told us they were unaware of BIM but
this year the figure has more than habved
with 21% telling us they are unaware of BIM

Just aware of BIM 2010: 45%
2011 48%

Aware and currently using BIM - 13%
%

Nesther aware nar using 43%
21%
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) 1011
Uses of CAD Models
When looking at respondents that say they
use CAD, we can see that they are using their
models for & variety of different purposes
For example, 35% use CAD modeks to carry
out energy performance analysis, 47% are
automatically generating schedules. Almost
all respondents, 955, keep a library of CAD
objects, whilst 85% use them to produce 30
visualzations (though not necessarily 30 CAD
models) A third of people, 32%, export their
information into @ non-proprietary format.

Your organisation’s wse of CAD?

We produce 30 visuslEations

using our CAD models e
‘We artomatically generate schedules a7%
from aur CAD models
We autaomatically generate bills 19%
from aur CAD madels
We carry out perfarmance analysis (energy 5%

consumptionfstructerslfaccovstic) on ow CAD models

We export informatian from our CAD models

to @ non-proprietary farmat [IFCghXhL) e

‘We keep alirary of CAD abjects

we create far revse 95%

BIM in the future: predicted use

“BIM i= the future for the industry® By the end of 2012 three quarters of
This increased adoption is 2 trend people those currently aware of BIM predict
expect to continue We asked only those they will be using it on some projects.
whowere aware of BIM whether they This is more than last year. Having said
expected to be using it for at least some that, people’s expectations aren't always
of their projects at various points in the realized In 2010, 6% expected to be
future. Three guerters expect to be using using BIM in 2011, but onty 41% have
BIM in one year's time, and almost 19 out told us they are actuzslly doing so.

of 20 people expect to be using it in five

years time

Projected use of BIM among those aware of it

We currently use BIM A010: 31%
2011 41%

In pna year we will r=a BIM 6%
T5%

In three yearswewill use BIM BI%
Q0%

In five yearswewill vsa BIM B
Q43
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BIM: expectation and reality

‘Why not adopt BIM? Broadly speaking,
people anticipate BIM being a positive move,
and it often turns out that way. S0 what
stands in the way? We asked people who had
not adopted BIM, but whowere aware of it,
to answer a couple of gquestions, shown below.

12-13

From your understanding of BIM, how strongly do
you agree or disaoree with the following statements?

Di=zagree Neither agree nor disagree Agree
BIM is top expensive for us to consider
at the moment Lo e
‘We need to ge through the downtwrn,
then we'll look at BIM S i

The construction industry is experiencing
one of its worst contractions and this is
having an effect When asked, 48% say they
“need to get through the downturn® before
looking at BIM and 3% agree that BIM

is "too expensive”

I am concerned about the financial and
time commitment from a small practice”

“The industry is in a mess*

Further, zome small practices saw BIM as
unnecessary or a5 3 threat

“As a sole practitioner, I generally work

on small scale residential projects and do
not see any fundamental benefit in changing
to BIM*

But other small practices are more hopefut

“For me, 25 a sole practitioner with
Aspirations to grow into 3 small practice,
it's all about working smarter - doing more
for less”

Cther respondents feel the downturn may
be just the time to adopt BIM

“Although the downturn has made it difficult
to afford the changeover to BIM software,
it is also a good time to make the move in
order to allow the time for training and
implementation”

‘Wewere able to compare the views of thoze
whao had already adopted BIM, for at least
some projects, and those whowere aware
of BIM, but had yet to adopt it. This helps

us understand how expectations compare
to experience

‘What we found sugpests that adopting

BIM, very broadly speaking, turns out better
than people anticipste. The negatives are
less negative and the positives more positive

Attitudes towards BIM.
A comparison of those wha use it, and those who don't

BIM requires changes in Mar-user
owrwarkflow end practices U=ar

BIM impraves visualisation

BIM increases co-ordinztion
of canstructian dacuments

Clients will increzsingly insist
on us edopting BIM

Cantractors will increasingly insist
on us edopting BIM

BIM impraves productivity
due toezsy retrieval of information

BIM brings cost efficiencies

BIM increases speed of delivery

Adopting BIM increases
owr prafitability

BIM makes traditionzl
specifications redundant

BIM makes traditional

hills of guantities redundant
I'd rather not adogt/

wish we hadn't adopted BIM
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"BIM is worth the initial effort,
imvestment and training®

Clearty adopting BIM requires changes

in workflow, practices and procedures,

but those changes hawve generally brought
about greater benefit than people anticipate

"Adopting a BIM process requires a
significant adjustment to the way many
tasks are undertaken in the industry®

Several respondents stressed that this
adjustment was not sbout software or
systems but about peoples practices

"Adopting BIM is all about the people
and training”

It's also clear that BIM increases co-ordination
and productivity throwgh information

retrieval, though the expectation is closer

to experience here.

Once BIM is adopted though, it's clear
that it makes neither bills of guantities
nor specifications redundant

Those who have adopted BIM are more

likeby to agree that BIM brings improved
vizualisation, cost efficiencies and speed of
delivery. They are also more likely to agres
that external demands will be made for

BIM to be adopted, whether from clients

or contractors. If this is the case, those

not adopting BIM may be putting themsehes
at a competitive disadvantaoge

31

End note

The use and awareness of BEIM is increasing,
but the current economic situstion and
cost stand in the way From those who have
adopted BIM, it looks ke BIM presents real
commercial opportunities and the current
climate might be the right time to adopt

"As part of a larger architectural
arganisation, BIM is being considered very
serioushe. A few of our partner offices are
beginning to use BIM, hawve been asked

to wse BIM by clients and will need to use
BIM in bidding for large or public projects”

Very few people wish they hadn't adopted
BIM Somewho haven't, 2 small minority,
would still rather mot et looking at the
assessment of those who have adopted
BIM, perhaps the transition process is not
=0 onerous and the rewards may be greater
than first thouwght

Last vear we suggested "BIM is the future_
It looks like it might pay to get on board
sooner rather than later®. We mioht noe

say that BIM is increasingly the present

and it might be best not to get left behind &
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BIM Survey:
Summary of findings

Adrian Malleson

Research and Analysis

Following owr 2011" and 2012 reports, here
is our third set of research findings into BT
and the UK. construction industry. We carried
out the research in late 2017 and early 2013.
We're pleased to say that we've had the
lzrgest number of survey responses yet;

this year we've had over 1,350 responzes
compared to around 1,000 in 2011 and 500
in 2010 This level of response reflects the
importance of BIM to the industry It also
shows the need for dispassionate reporting of
what’s really going on We aim to provide that

As ever, we're very grateful to those of you
who took the time to complete the survey -
without the responses there could, of course,
be no report The free text responses are
fascinating and they are used in this report
to illustrate some of the main findings
We're also grateful to the many professional
hodies that publicised the survey to their
membership. This kind of assistance is vital
to providing a rounded set of findings where
all professions have a chance to put forward
their view - particularly 2= collaboration is

at the heart of BIM

References
L thenbscom pdfsfimResearchRepart_2011-03 pdf
2 thenbscomy pdfsMNB5- MationzlBIMRepart 12 pdf

LIse of CAD: comparison

NaCAD 6% @

20 only =% @

70 znd 30 CAD % i

30 only ]
CAD usage

Whilst anchitects remain the largest ogroup
af respondents - they make up over a over

@ third - there are significant other groups,
including architectural technologists, (14.4%),
building services engineers (4.9%), building
surveyors (4.5%) and landscape architects
(3.3%) We alzo received responses from,
among others, chartered sunveyors, building
engineers, civil engineers, facilities managers,
structural engineers and contractors This
year's responses are from a more diverse
range of professionals than previoushy:

During the three years we have heen running
this survey we have kept a core of questions
that we have asked each year. This allows us
to track changes and trends in the industny.
(Once again, though, we need to be careful
Because more and different people respond
to the survey now, comparisons we make
with previous surveys are best read as
indicative rather than definitive Mevertheless,
some very clear trends emerge from the

K5 largest BIM survey So let’s look at them
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Three years ago, when we started to explore
attitudes to BIM, we wanted to understand
uze of the technology that many see as a
precondition for it - 30 CAD Indeed, we
were concerned that people thought that
BIM iz 30 CAD. Well, we've established that
the industry does not think ‘BIM is just a
synorym Tor 30 CAD drawings’ - only 15% of
respondents now agres with that statement
A majority see that BIM is not ‘just about
software’ (less than a third agree that it &)
BIM is not just geometric data

Indeed, there is some suggestion that
concentrating on just producing excellent
30 CAD models can hide poor construction
information

“All CAD drawings look great even
if the content is nonsense”

MWevertheless, the capabilities of CAD
=oftware - along with software independent
formats and standards for information
exchange - are a vital part of the BIM toolbme

“BIM is an inevitable development
from 30 CAD*



08-09

CAD drawing: types done

30 only 2010: 3%
2011 4%
2012 4%
20 and 3D CAD 22%

3%
IEHR

20 oty 13%
30%
5%

NoCAD 42%
5%
3%

This year we have seen an increase in the Where doyou get the CAD objects your organisation uses?
numbers using 30 CAD - now nearly 40%;, o .
up from just over a thirdin 2011 This has | — |

come from a decrease in the number using W keap alibrary of CAD
anly 20 CAD, and a corresponding increase objects we create for reuse
in those vsing both 20 and 30 CAD. The

numbers using onty 30 CAD, and those W produce 30 visuslisations

not using CAD st all, have remained about using our CAD mogels

the same, however.

‘Wa need to have access towell
Respondents are continuing to use their structured generic CAD objects,
CAD modek for a range of purposes. Ninety ::”"'S: mamrj:"mﬁ objects
er cent keep a library of CAD objects for We automatically genarate
Eter re-use, %4% p?g;luce 3D visluali*sath:un*s1 sehedules from our CAL mosels
43% carry out clash detection. However, less

We perfarm clash detection

than a third carry out performance analysis. by collsbueating with pthers
Around a third of people, 35%, tell us they thraugh the use of LAD modets
export information to @ non-proprietary s'l'_f EiFE"'m':D'];‘?;T;:‘r';::”"‘
format - central to higher levels of BIM praprietary Format IFC/ ML)
where information & shared, irrespective = S
of software used. We'l look at this in more [Ef;.;ﬁ;suﬁiﬁrgiﬁiiﬂfﬁ 315
detail later: acooustic] anour CAD models

‘We automatically generate

bills from ow CAD models
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When producing CAD drawings, which
of the following tools do you mainty use?

Autodesk AutoCAD 263
AutodeskAutoCAD LT 19%,
?.:L::T:E:!{UF.EIE;:}E#LC:L res/MEP) 8%
Nemetschek Vectorwarks 13%
Other 8%
Graphisoft ArchiCAD 7%,
Bentley Microstation 5%
Trimble Sketchup 78
[formerty Google Sketchup)

Bentley Building Suite (Architecturey 1o,
Mechanical/Electrical/Structural]

Memetschek Allplan 0%

We also asked which CAD package CAD users
mainty use We found that Autodesk, inits
various flavours, accounted for anound two
thirds of the ‘mainly used’ packages, but there
are significant other players in the market,
notably Memetschek, Graphisoft and Bentley

Once again, whilst there is an appreciation
that BIM is not 30 CAD, and 30 CAD is not
BIM, purchasing, deploying and using 30 CAD
is seen as a precondition for BTM.

“We are starting out by training staff
to use 30 software”

“Making the shift from a traditional
20 workflow to a 30 BIM workflow
is @ big culture shift”

“We will take the BIM plunge, by getting
our first seat of Revit and interfacing
with NBS Create”

Whilst adoption of 30 CAD is increasing, when
we looked at the free-text comments sbout
CAD, we found 2 distinct unease among some,

a feeling that perhaps the move to 30 CAD
{and BIM) is driven by the commercial interest
of software houses, rather than by 2 need

to improve the construction process

"The CAD companies are embracing the
Government view with open arms, as it
will massively boost their sales. There is
2 horrible smell of self interest/financial
incentive herat”

"BIM is just another opportunity
to fleece us again®

"It does feel ke another huddle to
keep the small practices out of the loop®

Later, whenwe look at peoples attitudes

to BIM, we'l see that this is a minority view
and that most clearly see the benefits of
BIM But it is a view that is deeply held by
some, particularly among smaller architectural
practices. When thinking about the processzes
and tools that we, as anindustry, are
developing to support BIM we can't ignore
this view if we want to be inclusive
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BIM usage and awareness

Strikingly, in this year’s survey, onty 6% had
not heard of BIM This may well reflect the
amourtt of interest and publicity there is for
BIM now as B5% agree ‘you hear more and
mare about BIM these days’. But this isn't
just talk BIM adoption is also up, thowgh less
dramatically in 2011 to 2012 than from 2010
to 2011

In 2010, we asked whether people had heard
of BIM andwhether, in three years' time, those
who had heard of it would be using it At the
time, 43% were neither aware of nor using EIM

0f those whowere aware of BIM, just over
20% predicted that in the next thres years
they would be using BIM and 625 that they
would be using it in one year's time. Well,
forecasts are always dangerous things. Lets
see how the BIM prediction has panned out.

We've gone from only 13% being both aware
of and using BIM in 2010 to0 39%in 2012
If we allow for adoption primarity by those
who were aware of it three years ago, this
iz broadly in line with predictions. This is 2
dramatic adoption of new technology and
working practice We can rezsonsbly expect
further increases in BIM adoption as the
Government’s Construction Strategy
becomes reality and a= the construction
industry inches out of recession

Awareness and use of BIM

HAware and currently wsing BIM

39% @
s4: @)
%

Just aware of BIM

Meither aware nor vsing




This view is supported by predictions sbout
future adoption We asked those who are
aware of BIM (which now, unlike in 2000,

is almost everyone) whether they will adopt
EIM in the coming years More people think
they will, momentum continues to grow.

"T am looking forward to the next couple
of years and how the industry is going
to look as a BIM proficient industry®

That said, we found that people from larger
organisations were more likely to agree that
‘BIM i= the future of project information”,
over 805 of those from companies with
mare than 250 employees agreed, compared
with 6% of those from practices with one
or two people.

"The investment in software and training
for implementing BIM is much easier

for large organisations particularly

inthe current tough economic times”

If BIM is to be the new standard for
project information, it must accommodate
all practice sizes

Awareness and use of BIM: comparison

111

Nesther aware nar using

Just aware of BIM 455%

Awszre and currently using 13%

In five years' time 2010 B5%
we will =2 BIM 2011 94%
2012:93%

In three years’ time 2%
we will vz BIM 0%
1%

In one year's time 62%
we will == BIM T75%
Ti%

‘We currently use BIM 1%
41%

43%

Attitudes towards BIM

‘Wewanted to find out what people felt
about BIM, and their attitudes towards it
‘fou can see the main findings in the graph,
but it's worth picking out a few points
People are rightly clear that the Government
will start insisting on BIM for public sector
work [B0% agree] and the majority (51%)
agree that the Government is on the right
track with BIM There is clarity on what
BIMisnt It isn't 30 CAD drawings’,

it's not ‘all about software’. EIM doesn't
‘lead to bland buildings’, it isn’t ‘just for
new build’ and it doesn't stand in the way
of 'bespoke design’.

Slightly worryingly thowgh, almost three
quarters still feel that the industry is not clear

enough on what BIM is; this number has
remained sbout the same 2s last year and this
has gone up by 10% fromwhenwe first asked.

“BIM seems to be very obscure and
few of my colleagues or appointees
im all the consultant fields seem to
hawe any understanding of it”

This may be related to a growing scepticism
about available information. Only around 2
quarter of people (Z27%) agree that T trust
what I hear about BIM'. Further, when we
asked about how confident they are in their
knowledge and skills in BIM, more people told
us they were ‘not confident’ than “confident”.

There's still work to be done

How confident are you inyour knowledge and skills in BIM?

Mot canfident

Inbetween

Confident
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Fromyour understanding of BIM, how strongly do
yOu 3gree or disagree with the following statements?

Disagree

Neither agree nor disagree

The Government will make peaple use BIM

far public sectar work e _

BIMis the future of project infarmation g% _ T5%
The industry is not clear encugh anwhat BIM isyet 1% _ T4
BIMis all shout real time collabor ztion 135% _ 37
I think the Government s on the right trackwith BIM 19% m 51%
ﬂlr;snsts;;;fi:zt ans are linked to the CAD model, 9% “ 42%
We will need BIM spwe can design sustainable buildings A% “ 345
e 7 [ o ] a0
BIMis all ot the saftwara 565 m 283
Itrustwhat I hear about BIM 0% m 7%
BIM s only for new build, not refurbishment 3% m 205
e - )
BIMis just 2 synanym for 30 CAD drawings 77% w 15%
BIM leads ta biand buildings £3% m 133

Are you likely to turn to the following
sources of information about BIM?

My colleagues 71%

Other professionals I know, o
outside my organisatian

NBS 5%

RIEA 483

A CAD vendor 48%,

A BIM cansultant 455

A CAD Resaller 39%

"It is clear that we will have to
grow our knowledge of fuse of
BIM over the next year”

“MOre awareness presentations,
publicity and training required”

“We hawve virtually no knowledge
of what BIM entails or means to
us operationally

That said, there are available sources of
BIM information that people told us they
will turn to. Most people are likely toturn
to fellow professionals, whether colleagues
{91%) or other professionals (69%:) in
other organisations. NBS (523) and the
RIBA (48%) are al=o valued resources




BIM and Government policy
Government will reguire fully collsborative
30 BIM jwith all project and asset
information, documentation and data
heing electronic) s a minimum by 2016
Government Construction Strategy,
May 2011

“[Our arganisation is] completely vnaware
that we will be required by Government
10 be at BIM Level 2 in three years' time.
There seems to be no clear information
available on this”

The Government set out its goal for BIM

in its construction strategy We've seen

that in this regard, most people feel the
Government is on the right track Integral

to this strategy is the movement from

no BIM, to Level 1 then to Level 2 BIMY

‘We found that, of those aware of BIM,
around 2 half were aware of theze gradations
of BIM maturity, anound a half not

Among those who were aware of the
different levels, only % have reached
Level 3, though almost a half tell us
they have reached Level 2, the level
the Governments construction strategy

calls for by 2016

The Government has descrived three
levels of BIM. Areyou aware of them?

Yes 51% (@

Mo % @

12-13

What level would you say is the highest level
your organisation has reached on a project?

References
1. govulfgovernment/puiblcstions/ government- cons truction-stretegy
4. imtaskg rouporgwp-contentfuploeds 01 2/ 03815 BIM- stretegy-Report pof

37



End note

As we saw last year, the use and awareness
of BIM is increasing However, the ongaing
recession in the construction sectar serves
to hald back adoption Some smaller practices,
in particular, have reservations about BIM,
software vendors and the Government
strategy. There is still a lack of clarity about
open file formats and how the information
at the heart of BEIM can be openly shared,
independent of particular software.

But overall, the industry is positive about
BIM A majority think the Government is

on the ‘right track”with BIM. Those who are
looking to BIM see its advantages, but tend
to understate them Those who have adopted
BIM tell us that there are real benefits to be

Attitudes towards BIM:

14—15
had, and theyre greater than expectations.
The anticipation of future adoption remains
high. Delaying BIM implementation may
redure expenditure - but the risk is an
even greater reduction in future incoma. @

A comparison of those who use it, and those who don't

BIM requires changes User: 9%

im our workFlow, Nomruser: ¥1%

prectices and procedures

BIM improves visuzlisation TI%
6B%

BIM increases co-ordination TEXH

of construction docuements 32%
Client= will increasingly TI%
insi=t on us adopting BIM 40%,
Contractors will increasingly GER
inzist on us adopting BIM 41%

BIM improves productivity due  64%
to easy retreivel of information 56%

BIM brings cost effidencies 55%
43%

BIM increzses speed of delvery  50%

9%
Adopting BIM increases 463
our profrtability 32%
BIM makeas traditianal 11%
specifications redundant 23%
within the organisation
BIM makes traditional bills 14%
of guantities redundant %
within the organisation

I'd rather not adopt / 6%
wishwe hadn't adopted BIM 21%
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"BIM Is already the

future - and it is here today”

Introduction

This i the fourth MBS Mations! BIM report.

We first carried out BIM research in 2010 The
results suQQest we are at tipping point. BIM is
maving from being a niche practice to 2 process
adopted, for at least some projects, by 2 majority.

This is significant. Since we first ran the survey,
we have seen the UK slowty emerge from

the worst post-war recession, the publication
of the UK construction strategy, and the rapid
development of tools to support the

BIM process.

The Government construction strategy sets
out a range of ambitious targets:

= 33% reduction in the initial cost of construction
and the whole life cost of bullt zssets.

= 50% reduction in the overall time, from

inception to completion, for new-build and
refurbished aszets.

= A0% reduction in greenhouse gas emissions
im the buitt environment.

= H0% reduction in the trade oap between total
exports and total imports for construction
products and materials

Improvements in productivity ke these come
from innovation. Much of the innovation we have
seen over the last few years has come through
advances in how we collect, aggregate and
repurpose data so that we can both do new
things, and do old things better. BIM is an
example of this. An innovative construction
industry is one ready to make up the ground
lost in the recession. By mandating the wse of
BIM in pubbicly-funded projects by 2016, the
Government shows that it sees this. BIMis a
comnerstone of its strategy.

This report presents the findings of our
fourth survey. We ook at BIM adoption and
professionals’ attitudes to it We look at how
peaple have found the processes of adopting
BIM, and how that compares to the attitudes
of those who have yet to do so. This year, we
also spend a litte time exploring the views of
smaller practices.

A clear picture emerges BIM awareness is now

nearly universal BIM adoption is growing year on
year and, for the first time, the majority of those
who took part in the survey have used BIM on at
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least one project in the kst year. The expectation
is that within three to five years, BIM use will
be almost completely universal

Professionals are positive about BIM and feel
that the Government is on the fght track
Confidence in BIM knowledge and skills is
increasing, thowgh still has a way to go

A minority remains unconvinced about BIM.

There is insufficient clarity about what BIM is,
aithough this B improving, and there is much
shared understanding. There is agreement that
BIM is not just software. BIM is not just CAD,
or geometric data. BIM is 2 collaboratively
generated and maintained, data rich, information
source for the life of the design process and
beyond. In the future, we will see the greatest
value derived from BIM in the use and
maintenance of buildings.

We rarried out the survey in late 2013 and earty
2014 Once again, we had an excellent response,
with over 1,000 construction professionats from
2 range of discipiines completing the survey. This
miakes it the most comprehensive, cross-discipline
azsezsment of BIM in the UK.

The report gives us a description of where

BIM is now. [t also describes the changes that
have been happening over the last four years
We can track these changes because the survey
includes a set of core guestions that we ask
each year.

As in previous years, we are grateful to those of
you who took the tme to complete the survey

- without the responses there could, of course,
be no report. The comments people left in the
text howes gave us vivid illustrations of the
indrvidual views and experiences that lie behind
the percentages. The BIM journey isn't a single
path, and every practice has its own story to tell
We've used the comments to breathe a Bttle ife
into the raw statistical findings.

We'Te also gratefil to the many professional
bodies that publicised the survey to their
membership. This kind of assistance & vital to
providing a rovnded set of findings where all
professions have a chance to put forwsard their
views - partioularly as collaboration s at the
heart of BIM.

Let us now turn to the detailed findings.
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BIM usage and awarensss BIM Usage and Awareness over time
fwareness of BIM is now nearly universal.
It has risen from 58% in 2010 to 95% in 2013

Mow only 5% of participants are unaware of 2010
BIM. Contrast this with 2010, when 43% of

respondents had not heard of BIM. This rise 011
may be because the Government has mandsted

use of BIM for publcly-funded projects by 2012
2016, less than two years away. Awareness

has increased, and so too has adoption 2013

In 2010 BIM was very much a specialism
of a small number - 13% - of practices. Mow

the majority of practices have adopted BIM @ -"*Wffﬂt?lﬂ @ JF ELI:‘WSFE @ Meither aware
In the last year, 54% had used BIM on at least E::-1-;EEIL g Mo UEg

one project. That's 15% more than last year.

We went on to ask those (and only those)

who were aware of BIM about their current
and future BIM usage. We exduded those Projected use of BIM among those aware of it
who were unaware of BIM, or unsure of

their answer, from the percentages. Just over

03% predicted that in the next three years In five years' time we BE%
(ie. by 2016) they would be using BIM, and will u== BIM f;J_‘ 94%
B1% that they would be using it in one year's EE,}_; ggé
time. The Government’s EIM mandate for :

2016 may be a spur to BIM adoption. L-:II:EEEBE:‘E-S HMEWE gﬁé
The data from the last four years suggests Eﬁ
that being aware of BIM is 2 stage on the way T one years tme we =
to BIM adoption. If intentions hecome reslbty, will 2 BIM 755,
some degree of BIM use within practices will 7%
hecome the norm. Looking at the data, it's 8%
striking that the adoption rate now is more Wi currently use BIM 1%
than that projected by those who were aware j%g
of BIM in 2010 The Government’s target is 54%,

not locking far-fetched.
Percentzges exclude thase unaware of BIM or unsure of their answer
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Attitudes towards BIM

We wanted to find out what people felt about
BIM: thesr attitudes towards it In the past, we
have found that most (though not a%) people
are positive about BIM. This continues.

As last year, around four fifths of people tell us
that BIM = the "future of project information’
and that “the Government will make people use
BIM for public sector work”. Forty per cent: see
that 2 Building Information Model needs links
between geometric and specification information

There i no evidence that the majority of people
resent or want to resist the Government’s BIM
strateqy Fifty eight per cent agree that the
Government i 'on the right track with BIM',
whilst only 16%. disagree with that statement.

As designers move from BIM awareness to

BIM implementation, they are starting to tumn

1o menufacturers for detzils of their products

in a BIM-ready format More than three-quarters
tell us that they ‘'need manufacturers to provide
us with BIM objects’

There s 2 level of scepticiem about the
information available for BIM. Only 2 third tells
us that they trust what they hear about BIM'
This year we wanted to dig a little deeper here
and find out, with such levels of distrust, where
people tumn for BIM information. So we asked.

Fellow professionats, both within (70%) and
outside [ 70%:) organisations, are the preferred
source of information. Beyond that, people
turn to NBS (59%), the BIM Task Group (57%),
RIBA (49%.), and BIM consuttants (40%)

Less than a third turn to 2 CAD reseller.

How strongly do you agree or disagree with the following statements?

Your hear mare and more abaut
BIM these days

The Government will make peogle use
BIM for pulilic sector work

BIMi= the futwre of project
information

‘Wi need manufacturers to pravide
us with BIM objects

I think the Gavernment is on the right
track with BIM

Unles= specifications are linked to the
digital madel, it's not BIM

‘Wiz will need BIM sowe can dasign
sustainable buildings

I trust what I hear about BIM

Infarmation models only work in the
software they were made on

. Naither agree . Di=agres

nar disagree

Which of the following sources are you likely to turn to for information about BIM?

My colleagues 0%
Other professionals I knaw, J0%
outside my organisation

MBS 59%
The BIM Task Group 57%
RIBA 49%
# BIM consultant 40%
Anather professianal institute ITH
A CAD vendor 36%
buidingSMART 36%
ACAD reselier 29%
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We also wanted to get an apprediztion of what
BIM is and what it's not There is some clarity.
Respondents were clear that BIM is about
real-time collaboration, and that it doesn't just
mean CAD drawings: it's not all about software.
There remains a strong feeling, though, that the
industry is not clear enough on what BIM is yet,
with almost three-guarters (only sbghtly less tham
last year) agreeing with the statement

What to make of this? An extreme interpretation
would be that people just have no idea whiat

BIM is. But the consistency in responses to other
guestions suggests that's not it Rather, there

iz a need for BIM education among zctual and
potential users, as the graph below suggests.

A third of people describe themselves as not
confident’ in BIM knowledge and skills. But the
picture is improving: we've gone from 35% who
were confident in 2012 to 46% in 2013

14-15

From your understanding of BIM, how strongly do you agree or disagree
with the following statements?

The industry is not clear enough
onwhat BIMis yet

BIMis &l about real time collzboration

BIMis 2l abouwt saof tware

BIM = only for new buld,
not refurbishment

BIM does not facilitate bespoke design
or canstruction methods

BIM lzads tobland buidings

BIM s just a synonym for 30
CaDdrawings

'. Agree -' Meither agree . Di=agrea

nar disagres

How confident are you in your knowledge and skills in BIM?

Confident In betwesn

[ = 1

2012 5% 40%

2013
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BIM maturity

We wanted to explore how uze and wareness
of BIM has developed among respondents.
We can see that there & a broad awareness
of the levels of BIM. Awareness has grown
from 51% in 2012 to 73% in 2013

Amang those who were aware of the different
levels, 3 majority have reached at least Level 2
and 7% tell us they have reached Level 3.
That still leaves 42% who have yet to reach
the level of BIM matwrity requined for
publicly-funded work in 2016,

For collaboration to be successful,

collzborating parties need to use agreed
standards. Only 24% agreed that the current

level of standardisation is right, suggesting that

the construction industry needs toimplement
a greater degree of standardisation for
BIM adoption to be successful

The Government has described there being different levels of BIM.
Are you aware of these different levels?

2012 2013
Yes 51l s 73%
Mo wz ) o 7%

What level would you say is the highest level your organisation has reached on a project?

Level 3 TE

Level 2 1%

Level 1 3%

LevelD 11%

Which of the following standards/publications does your organization uze?

BS 11922007 6%

PAS 1192 - 22013 27%

CIC BIM Pratoool 19%

The BS Bh41 series 11%

Don't know 23% P ODontknow

20% P
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With 36% wsing BS 11922007 and 27% Do you use IFC on your projects?
using PaS 1192 - 22013 we can see that
a significant numiber of respondents use

standardized processes for the ownership,
review and sign-off of informeation, before
that information is more widely shared. This
i crucial for larger projects and practices
where information goes across and beyond
the design team.

We alzo looked at how widely respondents
used Industry Foundation Classes (IFC) and
Construction Operations Building Information
Exchange (COBie). As BIM maturity and
collaboration increases, the need grows

for open, sharable, non-vendor-specific

data formats.

IFC, as a platform-neutral, open file format,
allows models to be shared among the design

team, imespective of software choioes. We can
zee that 45% now vze IFC (anincrease of 6%

from last year). Awareness of this format is 2012 2013
growing too, with those who ‘don’t know'
i 39%
decreasing from 30% to 21% ES ® % @
COBie siows the design team & - =1 80 ol
ie alows the design team touse a e e ——
Buitding Information Model to embed and then S @ oortioow it .
deliver the information that supports the use
and maintenance of 2 building. It is perhaps
here more than anywhere that cost savings
for the dient can be realised. Do you use COBie output on your projects?

Dnly 2 minority use COBée, 23%, but the

number is growing up from 15% in 2012
Awareness of COBie i also growing, with
the number who ‘don’t know' falling from
28% to 20%. We expect the numbers
generating COBie output to continue

to grow over the coming years.

fes 15% @ ves 3% @

Mo se ) Ho 57% @

Don’t know 28% . Don’t know 20% .




BIM and small practices

In last year’s report, we noted:

“If BIM is to be the new standard for
project information, it must accommodate
all practice sizes.”

Towards the end of this year's survey, we
asked if people had any other comments theyd
like to make. Many of the comments were
about small practices” experiences with BIM.

Some were overtly negative about BIM:
"BIM is yet another discrimination against
small independent practices in the built
environment sector”

Some fett that BIM wasn't applcable to their
work or practice:

"For small practitioners on tight fees BIM is
little or no wse”

“BIM &5 inappropniate for the nature and scale 1-5
of private projects that are the mainstay of

BIM usage and awareness, by number of people in organisation

& or more

my work and income.” Awzre and currently using BIM

5% . Awzre and currently wsing BIM

a1% @

Just aware of BIM

58% . Justawere of BIM

ux% @

(thers were concerned that information

Meithar aware nar using BIM

7% . Meither aware nor vsing BIM

5% 0

models should exist independentty from any
particular software vendor:

"T'm a bit uneasy by the degree to which BIM
iz in the hands of commercial outfits I feela
truly collaborative BIM needs to be based

around open solutions” Highest level of BIM used by organisation, by number of people in organisation

(thers were positive about BIM

"We needed something to uplift the construction

Level 3 5 %

industry, store and manage information which A+ T%
waslunth nkaole pre\.'!uusly BIMis not easy, e BT
but it will make your life a lot easier. 55
"BEIM needs EVERYOME onboard.” Level 1 39%
9%

One mentioned LevelD 1%
Bx

T am curious to see the results of this

survey among smaller firms”

We looked at the responses that people
gave based on the number of people in their
organisation. We found that there were
significant differences between larger

and smaller organisations.

Firstty, smaller practices are less likely to have
adopted BIM. For organisations with six people or
mare, 61% have used BIM in the previous year.
For those with fewer, the figure is just over a
third, 35%. To put it another way, BIM adoption
among smaller organisations is at the level we
saw in the wider industiry two years ago.
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Even among those who have adopted

BIM, use of BIM is less rich than in larger
organisations. For example, 2% of those
in larger organisations have used at least
Level 2 BIM, whilst in smaller organisztions
that figure drops to 40%. We see a similar
picture for use of COBie (33% for larger
organisations, and 13% for smaller] and
IFC (61%: for larger organisations, and
41% for smaller).

We can zlso see that smaller organisations
are less confident: in their BIM skills. Whilst
half of those working in larger organisations
describe themselves as ‘confident” in their
knowledge and skills in BIM, this figure drops
to a third for smaller organisations.

Sowe can see 3 relative lack of confidence
among smaller organisations. What else
stands in the way of BIM adoption?

The graph below right gives the top five barers
to BIM adoption among smaller organisations.

There is some commonaity. For both smaller
and larger organisations, cost is a barrier,
with 67% of smaller organisations and

64% of larger ones citing it A lack of
in-house expertise s 3 barrier to both
groups a5 well, with over three-guarters

of larger organisations mentioning it and
62% of smaller ones.

For smaller organisations, client demand

i= the highest barrier to BIM adoption.
Whilst the Government enforces BIM

for publicly-funded work, cients of smaller
organisations don't often make similar
demands. Socty three percent of small
organisations tell us that the projects they
work on are “too small’ to warrant BIM and
71% that BIM i ‘not relevant to the projects
we work on’ - perhaps because the level of
complexity justisn't there to warrant BIM.

There s 2 risk here that we can describe

in two ways: either that the Government,
through its BIM strategy, is excluding smaller
organisations from 2 significant source of
revenue (publichy-funded waork), or that
smaller organisations need to adopt BIM

to prepare themselves for 2016 (as many
are already doing).

In anycase, if BIM iz to become a tool for
all designers, there is work to be done, not
only by smaller practices but also by the
wider industry.

18-19
How corfident are you in your knowledge and skills in BIM? By number of people in organisation

1-5 & or more

Canfident I5% . Confident 50% .
Inbetwean 24% . In batween 21% .
Not confident 41% . MNat confident 29% .

Barriers to BIM adoption? By number of people in organisation

1-5 73%

Mo client demand
6+ 59%
BIM is not slweys relevant 1%
to the projects we work an 5E%
Cast 67%
64%
The projects we work on 63%
e 2en 2 too small %
Lack of in-house expertise 62%
%
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Software use When producing drawings, which of the following tools do you mainly use?
Since we started running the surveyin 2010,
Autodesk AutoCAD has consistently been the

most used software package for building design Autodesk Revit I
in the UK. This year it is Autodesk Revit [Architecture/Structure/MEP)

o . . Autadesk AutaCAD 22%
This is consistent with incressing numbers ~
producing fuller information models. Designers et e S
are more often using integent 30 model-based Graphisoft ArchiCAD 10%
dezign tools to create their drawings. But Revit Memetschek Vecharworks %
is not the only option: other modelling tools Dther T
such as Graphisoft ArchiCAD and Nemetschek - =
Vectorworks continue to have a loyal user baze. Bentley Micrastztion —

Trimble Sketchup %

As designers adopt more advanced modeling [formerty Gaogle Sketchup)
tools, the need grows for a broad range of Bentley Building Suite [Architecture 1% |}
objects with which to populate the maodels. Mechanical/Electrical/Structural)
ThI'DLJl;h the MBS National BIM hbrar',', MES Nemetschek Allalzn 0

provides a service to help with this.

The most popular way of getting BIM objects
is to create them in-house and then re-use
them [77%), followed by creating them as
needed (68%). There must be risks here, az

Where do you get the BIM objects your organisation uzes?

information embedded within 2 re-uzed object

created in-house can become outdsted or e L

and then re-used

obzolete. Creating models & needed leads to
much duplicated work across the industry.

They are created as neaded G6a8%
fior a project

We feel that a central, free-to-uze resource

of information-rich BIM objects is better hey are includedin our Ba

CAD packzge

Soit’s pleasing to us that nearly a half (49%)
turn to the NES Mational BIM Library to get

Manufacturers provide them S6%
tous touse

the up-to-date objects that they need, when T e p—

they need them.

Wiz usa MBS National BIM Lirary 49%
BIM experience Wi usa another BIM Library 20%
We asked those who were yet to adopt We buy them from specialists ~ 12%
BIM what stood in the way of their doing so putside cur arganisatian

The signs are that the economy, both generally
and for the construction sector, is Improving
This is reflected in a drop in those telling us
they ‘need to get through the downtum’ Attitudes of non-users
before looking at BIM - from 47% to 37%.

Cost remains a significant barrier thou
. . o r o, We need to get through the TR
with 60% telling us BIM is "too expensive to downturn, then we'l ook 3t BIM

consider’. But the majority will need to adopt

BIM: 50% tel us that if they don't adopt BIM BIMis tooexpensive forus 601

to consider at the moment

they'l ‘get left behind If we don't adopt BIM, 59%
we'l get left behind

We looked at the views of those who have

adopted BIM znd compared them with those
who were aware of BIM but who had not yet
started using it This slows Us to compsare
expectation with experience. The experience

iz better than the expectation. Those who

hawve adopted BIM are more likely to be positive
abowt it than those who have yet to
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Dinly 4% wished that they hadn't adopted BIM,
whilst 21% of non-users would rather not adopt
BIM. More importantly perhaps, 61% of users
found that BIM brought cost efficiencies, 52%
that it increased the speed of delivery and 45%
agreed that it increased profitahility (16%
disagreed; the remainder, 30%, were neutral)
Those who have adopted BIM predict that both
clients and contractors will insist on the adoption
of BIM. With unremitting pressure on architects’
and others’ professional fees, it looks as if BIM
may offer a way to getting more work, and
making that work more profitable.

For those who have adopted BIM, the datais
unequivocal The experience of those who have
adopted BIM shows us that the process, whilst
not easy, is worthwhile. It delivers a competitive
advantage.

End note

In the UK, through BIM, we are at the forefront
of a significant: change in how buildings are
conceived, designed, built and maintained. This
change has the potential to bring improved
efficiencies and profitability to the construction
sector, and deliver better budldings to clients.
There remain significant difficutties though.
Investment of time and capital is required
Smaller practices, in particular, see the BIM

Adopting BIM requires 2%
changes in our workflaw, 3%
practices and groceduwres
BIM impraves wisualisation B3%
BER
BIM increases coordination EES
of construction documents T
Clients will increzsingty insist 69%
on us sdopting BIM £49%
Cantractors will increasingly EERE
insist an vz adopting BIM 41%

BIMimpraves productivity due  64%
to ezsy retrieval ofinformation  54%

Adopting BIM brings 61%
cast efficiencies 45%
BIM increases speed of delivery  52%

40%
Adopting BIM increases 45%
owr prafitability 4%
BIM has made traditional 163
specifications redundant 25%

I'd rather not fwish we hadn't 4%
adopted BIM 21%

Attitudes of users

@ raree vser @ raree non-user

Adopting BIM has given us
2 ompetitive advantage

Wa have adopted BIM
successfully

journey as a difficult one to undertake.

The industry lacks darity Some zee BIM as
exclusive to larger businesses. The industry
has a responsibility to be inclusive through
open, software-neutral standards.

Looking through the responses to the survey,
a dear picture i drawn. Overall, the industry =
positive about BIM and the real benefits it

can bring. The Government mandate for BIM is
welcomed. We zre moving from a phase where
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early adopters led the way, to one of BIM
becoming the norm There is 3 wide apprecistion
of the benefits that BIM will bring, and those
who have adopted BIM are more positive about
t than those who are yet to. The projections of
BIM zdoption (and previous projections have
been realised) tell us that the UK can be world
leaders in BIM.

Adopting BIM may be less risky and less
cost-effective than not doing so. @
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Introduction

MBS first monitored the use and adoption of
BIMin 2010. At the time, BIM was very much
3 minority process, which less than 16% of
the desion community engaged in. Fitty eight
percent were aware of it, but that left a
significant number who were unaware of BIM.
We have moved on.

Dizcuzsion about BIM has proliferated, and
awareness of it is now nearly universal. Many
mare people are using BIM than were in 2010,
The industry, induding MBS, & doing sionificant
work in developing the tools, information

and standards that we need to make BIM
demonstrably defiver value to designers and
clients alike.

The UK Government is committed to BIM.
In its construction strategy document there
is the clear statement that

“Government will require fully collsborative

30 BIM (with all project and asset information,
documentation and data being electronic)

as a minimum by 2016

But time is short. 2016 & nearly upon us. As an
industry, we have limited time to adopt BIM
{in the sense the Government requires) for
centrally-procured government projects.

This report looks at some of the Bsues that

this raises, and how the market is responding.
'We explore BIM adoption and usage, attitudes
towards BIM and its place in the construction
timeline, 25 well as the industry's evaluation of
the Governments approach. Because the survey
hias been running for a number of years now,
and contains a number of unchanging questions,
we Can look at changes over time.

Az in previous yesrs, we are grateful to those

aof you who took the time to complete the survey

- without the responses there could, of course,
be no report. The free text comments can be

espedalty enlightening and give clear illustrations

of the real-world successes and frustrations
with the BIM process. We have used these
to Mustrate specific points.

We are thankful too to the professional
organisations that have publicised the survey
among their memberzhip. Thiz assistance sllows
us to draw on the views of 3 range of design
and construction professionals to give 2 more
rounded view of BIM adoption in the LK.

49

(Given how clozse 2016 i now, let us first look at
the industry’s assessment of the Government'’s
#pproach to BIM.

The UK. Government and BIM

'We asked people what they thought about

the UK Government and BIM. We wanted to
understand whether people believed that the
Government would mandste BIM and whether,
broadly spesking, the Government was on the
“rightt track” here. We found that over four fifths
{81%) of people believed that the Government
wiuld make people use BIM, in one way or
another, for public zector work. More specifically,
we found that 70% felt that the Government
would mandate BIM in the way specified in the
construction strategy document, namely

30 collaborative BIM.

'We also see that a majority believe the
Government is on the ‘right track” with BIM.

Part of the Government's approach is to establish
the UK as a world leader in BIM, having identified
BIM a5 3 means of creating olobal opportunities
for the UK. construction sector. Those who
responded to the survey were a ittle more
oircumspect Maore disagree that the UK is

2 ghobal leader than those who agree; most
neither agree nor disagree.

For the UK. Government there are four demanding
targets for the construction sector, described in
the 2025 Conztruction Strategy:

+ 33% reduction in the initial cost of construction
and the whole-life cost of built assets.

« 5% reduction in the overall time, from
inception to compoletion, for new-build and
refurbished assets.

« 5% reduction in greenhouse gas emissions in
the built emvironment.

» 5% reduction in the trade gap between total
exports and total imports for construction
products and materials.

The requirement for BIM adoption is there
because the Government sees it as integral
to meeting these targets. We wanted to test
whether people felt that it was true that
BIM wiould help us to achieve them



(f those whio had an opinion (and not all did)
there was, overall, a belief that BIM would help
This was strongest for ‘reduction in building
costs’ (both capital and whole-life), with 63%
feeling that BIM would help bring 2 reduction.
A majority (54%) also fett that BIM would help
to reduce the time it would take to move from
the inception to the completion of buildings.

When it comes to a reduction in greenhouse
gas emissions and a reduction in the trade gap
of construction products, the feeling was less
strong. Whilst in both cases very few feel that
BIM wil hinder efforts, there is a less strong
feeling that BIM will help. Forty one percent
think that BIM will help reduce carbon emissions,
and 28% that it will reduce our construction
product trade gap. But it's only a very small
number (3% and 4%) who feel that BIM will
hinder here.

[hverall then, the assessment of the desion
community is that the Government is right to
prioritise BIM, and they find the Governments
commitment to BIM credible. Some want the
Government to go further:

"Further extension of the Government’s targets
into areas such as social housing”

BIM iz set to help reduce the whole-life cost of
buildings for government-funded building, and
reduce the time to completion. The hope is that
success in government-funded projects will lead
to wider adoption in the private sector

"The next natural step after 2016 & for BIM
to trickle down to private enterprise.”

08—09

From your understanding of BIM, how stromgly do you agree or disagree

with the following statements?

The Government will make peaple use
k

BIM for public sector war

I believe the Gowvernment will require

callzhorative 30 BIM on its projects
by 2016

I think the Government is on the
right track with BEIM

The UK is the world leader in BIM

. Agres

. Meither agree
nor disagrae

. Disagree

The Government's UK Construction Strategy for 2025 has set four targets.
What role will BIM have in achieving them?

33% reduction in the initizd cost of
construction and the whale-life
cost of the built assets

50% reduction in the overall time,
from inception to comaletion, for
newbuild and refurbished assets

50% reduction in greenhouse gas
emissions in the built environment

50% reduction in the trade gap
between total exports and botal
imports for construction products
and materials
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.' BIM won't make . BIM will hinder
a difference

. BIM will help




BIM usage and awareness

Current use

|Untl this year, the story of BIM usage and
awareness has been straightforward. Year
on year, the total usage and awareness has
increzsed, as has the proportion of those
using BIM.

This year the story has become more nuanced.
Last year we saw a majority telling us they had
adopted BIM on at least one project they had
waorked on in the preceding twelve months.
This year we have seen no growth in BIM
usage. Indeed, we see a very small drop

(6%, from 54% to 48%).

Thus at first sight these findings are puzziing.
Have we reached BIMS peak? We would suggest
not it's more of a plateau before the 2016
deadline for BIM adoption.

A few things may be going on. Firstly, evidence
from the market (see the RIBA Future Trends
Survey and ONS construction output data)
suggests that workloads are inCreasing, a5

we finally move firmly away from recession
As worklozds increase, time to invest in new
processes and software decreases.

Secondly, we may understand this in terms

of Everett Rogers’ standard adoption curve.

This follows 2 normal distribution curve where
the Tnnovators”, ‘Early Adopters’ and ‘Early
Majority” rapidly move to a new innovative
technology to a point where its use i found
within half of the population. Adoption then slows
for a while as the "Late Majority” join, folowed by
the "Laggards’. Whilst not always finding these
terms fitting, we suspect that we are at the
midpoint of the adoption curve, and will s2e more
rapid adoption in the coming years, as and when
BIM demonstrates its real-world value.

Finally, detailed analy=is of the data suggests
that there has been a small, but statistically
significant, shift in those who have taken
part in the survey, particularly by the design
software used. If we adjust the analysis to
compensate for this, we do see an increase
in BIM adoption.

BIM awareness and usage

2010

2011

2012

2013

2014

. Meither aware

'. Aware and ourrently . Just aware
nar using BIM

using BIM of BIM

Innovation Adoption Lifecycle
Early Majority

Late Majority
Early Adopters .

Laggards
Innovators

=
Fa

5% 135%

34%

“Diffusion of Innavation” - Everett Rogers
hittpyfsphweld bumc buedufotitMMPH-Modules/SB/SB72 1-Models/SB72 1-Mode k4 hibml
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10-11

Future use How would you describe your organisation’s future use of BIM?
“BIM is the future and should be embraced.”

We also asked those who are aware of BIM We currently use BIM
whether they will adopt it in the coming years. Tn one year's time we
(i this measure, we see a continued expectation will e BIM

that BIM will become the ‘de facto’ standard for

In three years' time we will

the design process - and will do so within three use BIM

years. Minety two percent expect to be using P
BIM within three years, and 95% within five {,;EI;;TSE e v il
BIM maturity

BIM levels

We have seen that the Government requires
Level 2 BIM by 2016, For this to happen,

we need general awareness of the different The Government has described there being different levels of BIM.
‘levels' of BIM, and then for practices to reach Are you aware of these different levels?
the required level, Level 2 (These levels are
described in the Richards and Bew model that --
you can acoess through the BIM Task Group) o
Three quarters were aware of the different 011
levelz of BIM.
A1z

This is a very slight increase in the level of
awareness we reported on last year, but it has
only increazed by a couple of percentage points.
There is still work to do in terms of educating
the market about these levels, and what they
mesan in practice.

For thoze who had adopted BIM we asked what
was the highest level of BIM they had achieved
in the presious year.

What would you say is the highest BIM level your organisation hes reached on a project?
We can see that the proportion of Level O
projects has significantty dropped away, to just

20% A0%

1% For over a third of BIM practitioners, 2013 3
Level 1 & the highest level they have reached. Lewvel 2
The proportion of practices reaching Level 2 has 'EWE
grown to 58%, up from 51%. This demonstrates -

an increase in the number ready to meet the 2014 ;
Government’s requirements. Level 2
Level 3 remains 2 topic of occasionally intense 'EWE
discussion, with agreement that at bestitis S

poorly defined. Many take the view that it's
impossible to acheeve, given the current tooks
and standards that we currently have Thus
the very slight dedline in those telling us that
they have reached Level 3 is perhaps best
understood as an increase in awareness that
‘Leved 37 is unclear, rather than a drop in

BIM maturity per se
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Use of standards
"l construction information should be based
upon open standards.”

The adoption and use of shared standards is
integral to BIM They are the substrate for
collzboration. Thus we wanted to understand
which standards are being used, and by what
proportion of the industry.

For BIM to be successful, models {and objects)
must contain information that is verifiably of 2
shared, open standard. In the adoption of BS
11972007 and 34% wsing PAS 1192-2:2013,
for example, we see 3 broad - but not universal

- adoption and use of standardised processes for

the ownership, review and sign-off of information.

We can also see that some of the newer
standards (or descriptions of ways of working)
have gained rapsd traction.

The RIBA Plan of Wark 2003, which organises

the process of briefing, designing, constructing,
operating and using buildings, is being vsed by
71%. of respondents. The online toolbox, designed
to support it, & being wsed by nearly 3 quarter.
The MES BIM ohject: standand, redeased in
September 2014, is now being used by 18%. This
willingness to adopt and adapt to new standards
iz promising. The standards that describe (and
prescring) BIM are beginning to be adopted az
they become avallable. However, greater adoption
of them will be required in the futue

BIM practice

"BIM is not about software, but 2 mare
collzborative method of working.”

We alzo wanted to oet a sense of what people
were actually doing in the projects they had
worked on, to see if BIM practice is embedded
in the way people work, and whether traditional
methods of working are still prevalent. We asked
whether people had done the following in the
PrEvioUs year

We found that 75% work collsboratively, and
f8%. produce 30 models. Fifty four percent share
midels outside of their organisations. These are
criteria for Level 2 BIM. However, looking to
further BIM maturity, less than a third use one
model throughout the life of a project, or produce
a format-independent maodel Perhaps of most
concern is that only 12% pass on the model to
those responsible for the building. We will look

at this again when we investigate COBie use.

Which of the following standards/publications does your arganisation use?

oa

RTBA Plan of Work 2013 7 [
PAS 119222013 o [
BS 11922007 o [
PAS 1192-37014 x|

CIC &M protacal zx D

RIBA Plan of Work 2013 22% _
Taohox

Uniclass 2 103 |

BS 11974 o [D

NES BIM Osject Standard 13 [

G5L (Governmant Saft Landings!  13% P

BSRIA Saft Landings)

The BS 8541 series = D

Thinking shout the projects you were involved in last year, did you ever?

are responsible for cantinued
management of the building

Produce Dogiaciowss 53 R
Workcolsbarstivey ncesn 7% |
ot agnoses oo |
team members out=ide your

organisation

Use 30 informztion madeks, 5% [

but not anes that inclsded all

the building informatian

Share models inside your A4%

organisation, scross disciplines

Usea maodel fram the very start  31%

to the very end of a project ]

Produce 3 model that didnt rely  26%

on ane piece of software

Pazs onthe model to those who 123 F
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12-13

IFC Do you wse IFC on your projects?

"Grven that BIM is about collaboration,
there needs to be much more cross-platform : L - _
interoperabiity between software, and robust 2012 39% 1%

Compatitility with IFC.” TN T N I N AN N
An effective BIM i one that allows for !mp”m

collaboration. This is increasinaly important 2014 £} 3
as we move up the levels of BIM. The format H i H ]
that allows models to be passed between

disparate software formats i IFC (Industry
Foundation Classes). @ e @ o @ Don't know

"T use IFC as a format for federating models
from differing authoring software.”

"During the design process we hotlink IFC
models from the structural engineer, MEE Do you use COBie on your projects?
guys etc into our model for reference and
for coordinated design advantages.”

For BIM to be truly collaborative, both within
and among organisations, we need to see an 013
increasing adoption of IFCs. We are seeing
steady, if unspectacular, growth here, with
IFC adoption approaching 508 in 2014,
up 4% from last year.

CO8ie ® & @ Don'tknow

"People need to realise that the BIM is for
everyone’s benefit - FM, letting agents, janitors.”

COBie, however, is much less widely used.

We see that fewer than one in five use COBe, a
small drop from last yvear. If BIM is to deliver
efficiencies throughout the §fe of a building, and
not just in the design stages, we need to see a
higher adoption rate. We have not explored
whether this is due to difficutties with the format
itself, or whether asset and facilities managers do
not see a need for whole-§fe information modets.

T know a kot of effort (and money) has been put
into COBse, but the whole Excel sheet concept
contradicts the fundamental principle of a
common data environment.”
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Attitudes towards BIM

[wer the years that the survey has been running,
we have monitored people’s attitudes towsard
BIM, whether they have adopted BEIM or intend
to. We have consistently found that most people
are positive towards BIM - though there are
pockets of scepticism

The perception that BIM is the future of
construction information remains, with nearly
four fifths of people agreeing that it is. Small
and medium practices are part of this future
too, with only a quarter agreeing that BIM is
'just for larger organsations”

There is still work for the industry to do in order
to provide clarity for BIM, two thirds (67%)
agreeing that “the industry & not clear enough
on what BIM is yet’” Aligned to this lack of clarity
iz a lack of trust Only a quarter tell us that they
"trust what T hear about BIM, down a little from
last year.

There is clarity in some areas though BIM s not
just software (you can't buy BIM in box), and its
not the same as a set of 30 CAD drawings.

There &5 3 strong feeling that manufacturers
need to provide their product information in

3 BIM-ready format, with more than three
quarters (76%) agreeing that "we need
manufacturers to provide us with BIM objects’

Finding out: about BIM and BIM resources
We continue to see that knowledge about BIM

remains below the levels that people feel
comfortable with

"BIMis 3 great innovation and represents an
exciting time for change in the construction
industry, however more support is needed to help
consuttants across disciplines to adopt this.”

As in last year's report, around 45% of people
describe themselves as confident in their
knowledge and skills in BIM, but that leaves

a majority who are either not confident, or
who describe themselves as ‘in- between'”.
There is still a need for BIM education among
actual and potential users.

TWe need] education and training, with technical
staff being the enablers within the companies
[they will comvince the management on the
necessity of adopting BIM)”

Attitudes towards BIM

BIM is the futwre of project information

The industry is not clear enowgh on
what BIM is yet

BIM is 2l shout real time collaborztion

BIM is just for larger arganisatians

I trust what T hear about BIM

Infarmation models only work in the
software they were made on

. Meither agree . Disagres

nar disagree

How strongly do you agree or disagree with the following statements about BIM?

| ;=|:=.-,| f.::=.-f| .‘.ZZE%l

'We need manufacturers to provide
us with BIM phjects

BIM is all sbout real time
collaborztion

Unless spacifications are linked to the
digitzl modeal, it's not BIM

BIM is all ebout software

BIM is just synonym for 30
CaD drawings

. MNeither agree . Disagrae

nor disagrae

How confident are you in your knowledge and skills in BIM?

'. Mot Confident

. Confidant

.- InBatwean
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Sowhere do people turn to get information
about BIM? Top of the bst is personal
contact. Nearty three quarters turn to other
professionals, whether colleagues (71%)

or those outside of their organisation (73%).
Spedalsts such as BIM consultants (43%)
or the BIM Task group (62%) have a prominent
rofe, and we are pleased that two thirds tell
us that they tunn to MBS for information.
Professional institutes feature strongly too,
especially among the professions they are
there to serve. CAD vendors (42%) and

CAD rezellers (32%) are also uzed, but to

a lesser extent

"] am concerned also that particular software
manufacturers are seeming to be suggesting
that you will only achieve BIM compliance if
you use their product. That is not the case”

An essential resource for well-developed
models i the BIM objects that help make

it up. At the moment, the design community
iz getting BIM ohjects from a range of sources.
The most popular method is in-house creation
and re-use (69%), followed by objects being
created as needed for a project (63%) There
are risks here, not only in the time taken to
create objects, but also in the objects being
non-standard, non-shareable outside of the
practice, and when re-used, out-of-date.

Each practice creating its own set of objects
leads to a high level of duplication of work
across the industry, reducing the effidency
gains that BIM can bring.

Manufacturers are a common source for
objects, with 60% teling us that they source
objects in this way. The design community is
lpoking to manufacturers to help in the
creation and implemenitation of BIM.

One way manufacturers can do this is through
manufacturers” objects being made availsble

on 2 free-to-use, publicly-available online library.
The MBS Mational BIM library is the most
well-used [Forary, with nearty half (46%) of

BIM users turning to it

"Encourage suppliers to get their product range
available via NES library”

|Using open libraries reduces the risk of objects
going out-of-date, and =0 becoming inacourate.
Itincreases the opportunity for inter-company
collaboration through using a common

object source.

How likely are you to turn to the following sources of information about BIM?

14-15

Other professinals I know EEES

ourtside my organisation
My collaagues % _
es o
The BIM Task Group s [
RIEA =

A BIM consultant 43% _

A CAD vendor 2% _

BuilingSMART = [

Another professionzl I6% F

institute

A CAD reseller 2% —

RICS 2= [

Where do you get the BIM objects your organisation uses?

They are created in-house 69%
and then re-used

They are created s needed 63%
far a project

Manufacturers pravide them G0%
far vs to usa

They are inclwded in our 59%
CAD package

‘Wi u=a the NBS Mational A5
BIM Library

Wa uze generic BIM abjects 43%
‘We uza another BIM liarary 28%
We buy them fram specialists 10%

oukside our arganization
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Software uze

Simce we started running the survey in 2010,
Autodesk AutoCAD has consistently been the
most used software package for building design
in the UK. Lazt year Autodesk Revit took top
zpot, reflecting the increasing numbers
producing fuller information madels.

This year's survey results were a surprise.

Last year we noted that ‘Graphizoft ArchiCAD
and Memetschek Vectorworks continue to have
a loyal user base’. Analysis of the data suggests
that this loyalty has translated into a significant
increzse of respondents to the BIM survey
among Memetschek Vectorwaorks customers,
resulting in it being the most used piece of
woftware among our respondents, with 29%
using it We suggest a little caution in taking this
a5 a definitive descoription of the UK market

BIM experience

Barriers to adoption

We asked those who were yet to adopt BIM
what were the barriers to them doing so0. The
top two reasons link back to earier discussions
about a lack of confidence in BIM. Three quarters
(74%) tell us that a lack of in-house expertize

iz @ barrier, and two thinds (67%) tell us that a
lack of training stands in the way. We know that
the Government will require BIM - but not ai
clients will, or do. Lack of dient demand i the
third most oted barrier to BIM adoption

Cost remains a banter, hut as the great
receszion recedes, another factor comes into
play. As workloads increase, time becomes,
literally more valuable. Half of people who have
yet to adopt BIM tell us that they don't have
the time to ‘get up to speed’.

"It's 3 question of time available to 2dopt - in
a small business it’s difficult to schedule in”

On the other hand, those who are yet to
adopt BIM do mot see it 35 3 passing fad
Only 16% tell us that they are not sure
that the industry will adopt BIM, and onby
11% are unsure of the Governments
commitment to BIM.

When producing drawings, which of the following tools do you mainly use?

MNematschek Vectarworks 20%

Autodesk Revit 25%

[Architecture/Structures/MEF)

Autodesk sutaCAD 15%

Autodesk AutaCAD LT 13%

Graphisoft ArchiCAD 8%

Other [please specify) T

Bantley Micrastation 3%

Bentley Building Suite (Anchitecture 1%
Mechanical/Electrical/Structural)

Trimhle Sketchup 1%
[formerly Google Sketchup]

i

MNematschek Allalan 0%

What are the main barriers to using BIM?

i
it
g

Lack of in-house expertisa TaR

Lack of training AT%

Maclient demand £3%

Cost S6%

Mo time to get up to spead 1%

The projects we work on 43%

ara toa small

Lack of standardised tools 41%

and protocols

BIM isnot relevant ta the T

projects we wo rkan

Lack of collaborztian 3%

BIM wasn't 2 strategic priority  2TH

for the company I wark in

Liability concerns 20%

Lack of freely available 17T%

BIM ohjects

Lack of high quality, 1Te

nformation-rich BIM objects

Don't see the benefits 1Te

We are not sure the industry 16%

will adogt BIM

We are unsure of the 11%
Gowvernment’s commitment

to BIM

i
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|Jzers and non-users

'We again looked at the views of those who
have adopted BIM, and compared them with
those who were aware of BIM but were yet
to adopt. This allows us to make comparisons
between expectation and experience. Once
again, we found that the experience is better
than the expectation. Those who have adopted
BIM are more Bely to be positive about it
than those who have yet to.

There is strong, shared agreement that BIM
reguires changes in our workflow, practices and
procedures’. Both those who have yet to adopt
BIM and those who have done so see that
adopting BIM is not an event, but 3 process that
businesses go through. Business change is often
difficutt, and not always successful. But only 4%
wish that they hadn't adopted BIM, atthough
19%, would rather not adopt EIM.

"Bl new builds should be being buitt using
the BIM process MOW.”

"Architects have performed rather well for
the past 200 years without BIM. Long may
that continue.”

The benefits of BIM are clear to thoze who have
adopted. Fifty nine percent see cost efficiendes,
56% an improvement in client outcomes, 51% an
norease in the speed of delivery and £48% an
norease in profitabiity. In every case, experience
5 better than anticipation.

According to those who have adopted BIM, there
s 2 real and growing market for it clients and
contractors will increasingly insist on it

This makes for a strong endorsement of BIM
from the community of users a more efficient
and more profitable way of working that better
meets the demands of a growing market.

“According to those who
have adopted BIM, there

s 3 real and growing market
for it clients and contractors
will increasingly insist on it.”

16-17

Attitudes towards BIM: A comparison of those who use it and those who don't

Adopting BIM requires 0%
changes in our workflaw, 2%
practices and procadures : : : :
BIM increases coordination 5%
of canstruction documents 7%
BIM improves viEualisation 5%

6E%
Clients will increzsingly GE%
insist an vs adopting BIM 6%
Cantractors will increasingly GE%
insist an vs adopting BIM 1%
BIM improves praductivity G3%
due to easy retrieval of GE%
information
Adopting BIM brings 50%
cost efficiencies 245% _ _
Adopting BIM hasjwauld S6%
imprave client outoomes 41% _ _
BIM increases speed 51%
of delivery 34%
Adopting BIM increases 48%
ow prafitability 1%
I'd rather notfwish we 4%,
hadn’t adopted BIM 19%

. Agree usar . Agree nan-user

End note

This has been one of the more interesting sets
of findings of our national BIM survey. Previously
we have seen year-on-year growth in adoption,
but this year, shortly before the Government:
mandate comes into force, we see a pause in BIM
adoption. There remain a significant number of
practices who do not see the advantages of BIM,
and so choose not to adopt, or who are cunrently
unable to adopt BIM because of time, cost or
expertize. But the direction of travel remainz
clear - BIM will increasingty become the norm
for the design and maintenance of buidings,

and its widespread use is cenftral to achieving
the Government’s construction strategy.

There is more going on here than an adoption
of a particular set of technologies, standards
and working practices to support an improved
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process for construction Dista collection,
agoregation and interrogation, through
collaborative working, is driving fundamental
changes in how people work, across all sectors.
It allows rapid kearning, and increasinaly
sophisticated ways to form, test, and act upon
evidence-based hypotheses. The construction
industry i no exception to this. Younger
generations are attuned to this, and perhaps it
iz they who will see BIM reach its full fruition.

"BIM is only one part of the solution - all the
industry needs is a fundamental change in the
entire way it works.. it will be the next generation
that iz able to benefit. The Minecraft generation
who are colleborating across the globe in creating
online imagined worlds. Minecraft is my tip for
what Level 3 is going to look B!
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BIM Survey:

Summary of findings

Welcome to the sixth NBS Mational BIM
Report. It comes at a critical time for the
UK construction industry; the survey was
conducted shortly before UK Government
implementsd its BIM mandate in April
this year.

In this report, we examine the themes

of BIM adoption, BIM usage and people’s
attitudes towards BIM. We also take the
opportunity to look more closely at the
design community’s assessment of the
UK Government BIM mandate and its
implementation. The mandate is coming,
but does the industry welcome it, and

is it ready?

Respondents by region

0% % 4% &% 2% 10%

We hope you enjoy reading the findings.
We would like to take this opportunity

to thank all those who took the time to
complete the survey, without whom
there would be no report. Thank you also
to the professional bodies and institutes who
publicised the survey to their membership.
This helps makes sure that the findings
cowver the breadth of the design community.
As collaboration is at the heart of BIM it is
encouraging to see a broad range of bodies
coming together for this report, to provide
a holistic view of BIM.

14% 14% 1B%  20%

sotans | o [

Wiles -

Northarn Irsland | 3% ||

R

England

oot 9o [

England

Yoiztiroind 75 [

Humbersida

SO

West wictars | 7 [

cotorgtrd % [

onten 19> [
Sourvsouen 14 [
East England

Soah et 9 [

England
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Findings in this report are based on What is your main discipline?
just owver 1,000 responses to the survey.

. o) S| 0% 1% 0% 29W| 30% | 39| 40%| a5 sow
Architects are the most strongly

represented group. However, there is
significant representation from other

e

groups. These include, among others, ﬁ:mﬁ <
Architectural Technologists, Building

Services Engineers, Building Surveyors, Diher 7 -
Contractors, Project Managers and BIM Manzger =
Landscape Architects. The number of Buing Sarvices | % [

BIM Managers who took part is notable. Engincar

Six years ago, when we first ran this Ea— s
survey, the role barely existed. The :

representation is indicative of how ot Merager | %I
embedded BIM has become. Quantity Survayor | 3% [

i i Building Su 7%
For the first time we also asked about wding Survayor| 2% [}

respondents’ geographical location; so, BMTechrican | 25l
for the first time, we are able to provide CADTachnician | 25|
analysis of BIM adoption by the nations

and regions. Ctngneer 24
Landscape =1

As in previous years, we need to apply frchitact

a little caution to the findings. As different Structural =y |

people come to participate in the survey, Enginaer

and as roles change within the industry, Manufacturar | 156 ]

our sample varies. Response to the survey
is, naturally, voluntary. Therefore, we
ought to remember that the findings Froparty =l
Dievelopar
are indicative rather than definitive.
Mevertheless, this survey is the most
comprehensive analysis of the state of o
BIM within the UK construction sector. Itarior Dasgear | 1%
Indeed, running this survey over six years, Faciitios Maragar | 1% ]
with a set of core questions that remain
consistent, allows us to present a unigue
yEar-on-year comparison. 29

Enginger - Othar | 1% ]

Chartarad 1]
Surveyor

Building Engineer 0%
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BIM usage and awareness

Firstly, let us turn to the headline figures
of BIM adoption and usage within the UK.
Last year we saw a slight, and unexpected,
dip in BIM usage. This year we se= that a
majority of participants are using BIM.

Fifty-four percent of those who took
part in the survey tell us that they are
currently using BIM in some of their
projects. Forty-twe percent are aware

of BIM, though are not using it. A mere
4% are unaware of BIM. This is significant.
BIM has become a routine way of
designing and constructing buildings.
When we look back to 2011, only 13%

of people were using BIM, 45% were just
aware of it, and 43% did not know what
it was. Whilst the rate of adoption has
moderated, we have come a long way.

We went on to ask what those who were
aware of BIM (whether using it or not)
would do over the coming years.

We can se= that BIM adoption is set to
increase. Within one year, 86% of people
expect to be using BIM on at least some
of their projects. Within three years,

95% expect to be using BIM. Within five,
that number increases to 97%. Should
these projections be realised, then BIM
will have become near universal and routine.
The UK construction industry will have
been transformed, in this respect at least.
Again, we might wish to apply a little
caution to these projections; intentions
are not always realised. But it is clear
which way it is going.

61

. fowara and curranthy using BIM 54%

| I 2%

. Meither awvara nor using 4%
30



Asking people’s work place location
allows us to give a geographical breakdown
of BIM adoption. For some regions, the
number of respondents was relatively
small, so the graph (below, right) needs
to be taken as just indicative. t suggests
that BIM is prevalent in London and the
Morth East, as well as Morthemn Ireland
and Wales. The area with the lowest

rate of BIM adoption seems to be the
East of England.

Projection of BIM usage among those aware of BIM

0% 10% 205 30% | 40% 5086 &0%  TO% | BOD36 N 0% 100%

T Py ==

usa BIM

nonyears oo [

tima we will
usa BIM

ritvessezrs 5 [

tima we will
usa BIM

ey

tima we will
usa BIM

BIM adoption by nation/region

i 10% | 20% A% 40%| 30%| &0% TOG| 80% | W% | 100%

Noenezze e [

England

wae oo [

Humbersida

Nonwet s+ [

England

ey
———a 0000
Sourvsoun 4o [

East England

S 45 [

England

62



32

Finding out about BIM
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BIM requires new ways of working and,
often, the adoption of new technology.
Those locking to adopt BIM need to acquire
the skills and knowledge to do so. We asked
about people’s knowledge and skills in BIM.
It is a mixed picture. Whilst almost half (48%)
tell us that they are ‘very’ or 'quite’ confident
in their knowledge and skills in BIM, there is
still a majority who are not. Nearly a quarter
(239%) describe themselves as 'in between)|
whilst 28% tell us that they are either 'not
very' or ‘not at all’ confident in BIM.

People need reliable and readily available
sources of information to acquire BIM
knowledge and skills. We asked participants

where they were likely to turn in order to find
out about BIM. As we have seen in previous
years, the most likely source of information

is the one that's most readily available:
professional colleagues. Seventy-one percent
of people are likely to turn to immediate
colleagues, while 57% turn to other
professionals outside their organisation.
Professional collaboration in action.

At NBS, we are pleased that 65% of people
are likely to turn to us for information about
BIM. This report forms just a small part of the
range of tools and information we provide to
assist with BIM adoption and usage.

Other notable sources of information include the
BIM Task Group and the RIBA. BIM consultants
and vendors also feature, but less markedly.

How confident are you in your knowledge and skills in BIM?
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Use of standards

Collaboration is at the heart of BIM. Effective
collaboration requires the adoption and use
of a shared set of standards; they provide
the common environment within which
collaboration can take place. They alse
protect against the anecdotal 'BIM wash'
Saying something ‘is BIM), whether a project,
a model or an object, isn't sufficient for it

to be BIM. Adherence to relevant standards,
on the other hand, is.

The industry is not yet convinced that BIM

is sufficiently standardised. Sixty-five percent
of respondents agree with the statement
'BIM is not sufficiently standardised yet’
Twenty-two percent ‘neither agree nor
disagree' and only 13% disagreed.

Whilst much work has been done on

the creation and implementation of new
standards, there is clearly more work to do.
The data does not tell us if the perceived
lack of standardisation is due to:

- alack of adoption of existing standards
- existing standards not being fit for purpose

- our needing new standards to cover
unstandardised areas

We asked about the standards being used.
Forty percent use the new unified plan of
work, such as the RIBA Plan of Work 2013.
Twenty-nine percent use PAS 1192-2:2013,
which gives the requirements for achieving
BIM Level 2. Twenty-three percent use
PAS 1192-3:2014, which describes using
BIM for the operational management of
buildings. Twenty-five percent use BS
1192:2007, a standard for the collaborative
production of architectural, engineering
and construction information. People are
using standards, but fewer use the range
of standards than have adopted BlM.

Agreement that 'BIM is not sufficiently standardised yet'
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Which of the following standards/publications does your
erganisation use?
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BIM practice

In this section, we look at how people As BIM is a collaborative process, itis good to
are carrying out their design practice. see that almost three quarters of people have
We wanted to get a sense of the methods adopted collaborative techniques in the last
neople use to create designs. The graph year. This collaboration extends to sharing
below shows that both newer and more models: 56% of people share them with the
established techniques have their place. design team members outside their organisation
Mearly 80% of people produce 20 models, and 45% share across different disciplines.

though almost as many (70%) produce
3D models. These figures are very similar
to last year. ~onstruction industry; reduce a

Thinking about the projects you were involved in last year, did you...
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A minority (37%) use models from the start
of a project to the very end of the project,
suggesting that, for most, using BIM is
restricted to the design stages. Thirty
percent produce a model that is software
independent. Only 16% pass on the
model to those who are responsible for
the management of a building. We hope
to see growth here; in principle BIM makes
significant savings in the whole life costs
of buildings possible through better,

more clearly described maintenance

and replacement schedules.

When producing drawings, Autodesk
Revit is the most popular tocl, followed by
ArchiCAD, then Vectorworks. The range
of tools used shows the need fora
standardised non-proprietary format,

and we look at this later.

We also wanted to get a sense of what kind
of buildings people design, and whether BIM
is being used in some project types more
than others.

The graph on the right needs to be read
carefully. We asked BIM users what kinds

of project they were involved in. We can ses,
for example, that 55% of BIM users were
involved in private housing, 26% in public
housing and 48% in education. We then
went on to ask those involved in such
projects whether they used BIM in them.

So, to take private housing as an example,
55% of people were involved in private housing
last year and, of those, 78% used BIM.

Taking the graph as a whole, we can see
that people are generally mare likely to use
BIM in public sector projects, such as health,
education and public housing. However, BIM
is not restricted to the public sector. We see
significant BIM adoption in private housing,
private offices and private leisure, as well as
other private sector projects. Even among
those using BIM, it is not used in every
project but it is used widely.

The government strategy of a BIM mandate
for publicly-funded work that will go on to
influence work in the private sector seems
to be working.

When producing drawings, which of the following tools do
you mainly use?
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Attitudes towards BIM

Since 2011 we have been monitoring
people’s attitudes towards BIM; whether
they have adopted BIM or whether they
intend to. People have been, and remain,
positive towards BIM. Nearly three quarters
see it as the future of project information.
That said, within the free text comments
we do also consistently find that there are
a relatively small number of people who are
resistant to BIM and do not see its benefits.

"Designers just keep getting more complexity

pushed upon us. There needs to be clarity
and value in the adoption of BIM for medium

to small projects.”

There is scme ambivalence about how
trustworthy information about BIM is,

with less than a third saying they trust what
they hear about BIM. A significant minority
{though it is a minority) feel that BIM is just
for larger organisations.

“BIM is great and it forces engineers and
design teams to communicate properly.”

We have moved a long way from the time
when BIM was often, and incorrectly, seen

as being synonymous with software; 76% of
people disagree that ‘BIM is a synonym for 3D
CAD drawings' and £62% disagree that ‘it's all
about software’ BIM tools are essential

to successful BIM implementation though.

One set of tools the industry seems to lack
is manufacturers’ BIM objects. Seventy-one
percent want manufacturers to provide them.

Do you agree or disagree with the following statements?
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BIM is tha futura of 3% L %
projact information
| trust what | haar 6% 45% 9%
about BIM
BIM is just for largar 5% 16% 59%
organisations
. Agrea . Meithar agree nor disagree . Dizagrea

Do you agree or disagree with the following statements?

0% | BO% | 90%  100%

0% 0% 20% | 30% | 40% 505 &0%
W naad manufacturers Pl
to providae us with
BiM objacts
Unlass specifications 41%

ana finked to tha digital
micdel, it's not BIM

BiM is 2l aboart % 176
saftwara

Information modals Fiip 26%

anly work in tha
softwara thay were
mada on

BIM is just 2 synomym 14% 1%
fior 30 CAD drawings

2% %

63%

4%

Th%

Wl 2=

. Meithar zgree nor disagree . Dizagrea

67



Earlier in this repert, we spoke about those Attitudes towards BIM:
who had adopted BIM and those who had A comparison of those wheo use it and those who don't
not dene so but were aware of it. We asked

- ; 0% 0% 20%| 0% 0% S0%| &0%| TOW| 80% | 0% 100%
these two groups a similar set of gquestions

te find out whether there is a difference

i : ] Adopting BIM 2%
in their attitudes towards BIM. requirs changes | gy
incur workFlow,

. practices and
We found near universal agreement that the Procadures

ia::lu::ption u::uf BIF_% requ_ires significant changes T oy ——— —— —————— ——— = —————
in how design is carried out; more than 90% cosrdination | 715, I

of both users and non-users of BIM agree of constnuction
that it requires changes in workflow practices

and procedure. Adopting BIM is not an easy EIM Snproves sg =
thing. But the rewards are evident. BIM
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documents and project visualisation, a clear iresist on us
SR adopting BIM
majority tell us.

#dcpeing BIM 525 [
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efficiancies

detail we can see a striking featurs; those
who have adopted BIM are mare likely to AdoptegBIM | %6 —
be positive towards it than those who have povachiont |

ouicomes

yet to. The majerity of BIM users feel that it

brings cost efficiencies and improwves client Adopting BIM  44% r
outcomes. Indeed, 9% of those who e IT%

) o . profitability
adopted BIM tell us clients will ‘increasingly
adopted BIM e | e
insist’ upon it. This contrasts with those m———— Y

who have yet to adopt BIM; here we can see

that it is a minority, albeit a significant one, o mneeded ﬁ =

who feel BIM delivers these things. warking

Mare striking yet is the mere 6% of those P e e _;:: -_
who have adopted BIM and tell us that they have adoptod BIM

wish they hadn't; once people have been

through the BIM adoption process, they do [ Mermasem ) Ao e

not want to turn back. But those who have
not used BIM are more cautious; 27% of
those who have yet to adopt BIM tell us
they would rather not”
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BIM survey:
summary of findings

BIM experience

For BIM to flourish, its advantages need all businesses are ve
to translate into business benefit for being able to afford BIM
design practice. Non-users see they will
be 'left behind' if they don't adopt BIM,
but the capital investment in software,
training and changes in business process,
leave a significant number feelingitis
"too expensive’

On the other hand, those who have adopted
BIM tend to feel that they have done so
successfully, and nearly two thirds feel that
it gives them a competitive advantage.

Do you agree with these statements? Non-users
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BIM and government policy

The survey was conducted at an important
time - shortly befare the UK Government
mandate for BIM Level 2 to be used on all
centrally-procured public sector projects
came into force. We took the opportunity
to lock at people’s assessment of the
government policy and its implementation.

Firstly, let us look at the different levels

of BIM. If BIM Level 2 is mandated, we
might hope there is a wide understanding
of what it means. Our first question was
whether people were aware of these
different levels. We found that over three
quarters were. Of those who were aware,
we went on to ask the highest level their
organisation had reached on any project
in the last year. Thirty percent had reached
Level 1, and 5% Level 2.

Very few said they had reached Level 3.
BIM may come to deliver great benefits
at Level 3, but for now it is, at best,
imprecisely defined.

There is clearly still a need for learning
about the defined BIM levels and what
they entail, but we might read these
findings, overall, as good news for the
government strategy. If three quarters

of those who are aware of the BIM levels
have already reached Level 2, the industry
was already in a good starting position
before the mandate came into force.

The Government has described there being
different levels of BIM. Are you aware of
these different levels?

For those aware of the different levels of BIM, what level would you
say is the highest level your organisation has reached on a project?
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BIM is collaborative. The file format that
supports collaborative working, independent
of software vendors, is IFC (Industry
Foundation Classes). As collaboration takes
place between broader groups within and
among different organisations (perhaps
geographically dispersed), an open,
non-proprietary data environment becomes
more important. We have seen strong growth
of IFC use this year. In 2014 50% used IFC;
now it's 63%.

COBie, however, remains less well used. In the
last report we noted that if BIM is to deliver
efficiencies throughout the life of a building,
and not just in the design stages, we need to
see a higher adoption rate. We wondered
whether this was because COBie, when used,
was not proving useful. This is not the case.

Do you use IFC on projects you've been
invelved with?

Of the small number who do use COBie, two
thirds find it useful. The slow rate of adoption
may be more a reflection of BIM models not
being used through the life of a building and
being restricted to the design stages.

"BIM has to be taken forward into the 21st
century by everyone. Not just the designers,
but the builders, users and maintainers. There
is a real lack of skill set across the board as to
people who know what to do with a COBie
spreadshest.”

"We have not yet been asked to use COBie -
most clients (even government departments)
are barely up to speed with CAD drawings let
alone COBie”

Do you generate COBie output for projects
you've been invelved with?

B t3% ] = 7%
| R wx JJ Mo 54%
B contknow 1% ] oontknow 1%
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We also wanted an assessment of the How useful did you find COBie for delivering
Government's role in BIM adoption. information about the management of
the facility?

Cwverall we can see that people are clear
that the Government is committed to BIM.
Three quarters of people believe that the
Government will make people use BIM

for public sector work. Almost two thirds
believe that the Government will require
3D BIM on its projects by 2016, Mearly

half (48%) think the Government is on

the right track with BIM.

The Government's plan for BIM Level 2
on all projects was an ambitious target,
and | feel the industry is slightly behind

the curve”

However all's not rosy. Forty-one percent
tell us that they're not clear on what they
have to do to comply with the BIM mandate,
and only 10% tell us the construction
industry is now ready to deliver on the
Government's requirement. Whilst many Wl st
governments, practices and individuals B ot uschu %
are looking from across the world for UK
guidance on mational BIM implementation,
we do not see ourselves as world leaders.
Just over one in five see the UK as a warld
leader in BIM, and over a quarter don't;

Do you agree or disagree with the following statements?

half neither agree nor disagree. 0% 0% 0% | 30%| 40% ) S0% | 0% | 70%| BO% | 90% | 100%
So the assessment is mixed. The industry The Gavarnment will 5% 18% )
is clear that the Government will see through maka panpla uza BIM

i L for public sector work
on its mandate, but perhaps the construction
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Matlcnal BiM Report 2017

Adrian Malleson
Head of Research,
Analysis and
Forecasting, MBS
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BIM survey:
summary of findings

Welcome to our seventh annual MBS National BIM Report. In the twelve
months since our last report, we have seen the introduction of the UK BIM
mandate. Collaborative working practice and BIM Level 2 data delivery is now
a contractual requirement for work on central government-funded projects.

The MBS Mational BIM Survay gives A= evear, our sincere thanks to the

a snapshot of the change the design more than 1,000 people who took part
community is both creating and going  in the research. By taking part, you
through. In this report, we examine have helped ensure that the UK has a
some of the key themes the survey reliable resource with which to assess
brings to light, and we point to some BIM in the LK.

of the future changes to come.

This year, we also spend a little Those who responded to the survey
time looking at the community's came frﬂm a mnge of professions
assessment of the approach the and. practice t{.rpes_. and from all the
Government has taken to inject nations and regions of the UK.

BIM into UK desiagn practice.
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The UK Government and BIM

hiac r = mArF in aotFina Hha o
5 [ I getting
= Y pUTL I geluiy thie Fricy
t+m Al it Fhat A e 1t e
o aamut trnat d Y

thert all bl
ed that all pubiic

T U SR R p— - P + o CHEA +hh i
unded projecis needed 1o De Lliv; T

. roal .

rs v oF Fha cartar Fo ol o T T =
JOFITY O The 5eCtor 1o take nate. | have

P

Wernment can sametmes ao good .

The Government's construction strategy

The UK's BIM mandate is strategic;

it derives from the Government's
construction strategy. Within the
strategy are four ambitious targets.
The role of BIM, in part, is to support
our reaching them. The targets are
for lower cost, more rapid delivery,
fewer greenhouse emissions, and a
better trade balance for construction
products. The graph below shows
the design community's assessment
of BIM's ability to help meet those
targets.

Very few think that BIM will stand in
the way of our meeting these targets.
Seventy percent see that BIM will
help bring cost reduction in the design
build and maintain life cycle. Sixty
percent see that BIM will help bring
time efficiencies, reducing time

from inception to completion. Less
pronounced is BIM's ability to reduce
greenhouse gas emissions (44%
agree that it will help), or improve the
trade gap in construction products
(32% agree).

Please tell us the role you think BIM will have in our achieving the following...
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33% reduction in initial cost of
construction and the whale life
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E0% reduction in the owverall time,
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E0% reduction in the trade gap 37%
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imports for construction products
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The Government's role in BIM strategy World leadership

Given the introduction of the BIM *Thi

mandate, we took the opportunity

to ask for a broader assessment of w digitally built era, offering new
the Government's role in BIM strategy | 1q, as well as massiv
and implementation. growth potential both at home

ana abroad.

whole sector approach to BiM

see the UK as the w

|'|II

‘The industry has mobilised to meet )
this mandate’ Francis Maude, Government
Construction Summit

A majority (51%) think that the

Government is on the right track with The vision of the UK being the world

BIM. Fifty-nine percent agree that the leader in BIM has yet to be realised,

Government requires collaborative according to the design community.

3D BIM on its projects. Only 19% agree that we are the world
leader. Perhaps the Government set

However, not everything is positive. the bar a little high? The UK is certainly

A majority think that the Government one of a handful of countries that

is failing to enforce the BIM mandate. is leading BIM development and

implementation. Other countries are
looking to the UK to learn what we
noles in are planning, doing, and have done,
to get out of mandated to inform their own BIM strategy.

So if not the leader, the UK is
certainly a leader.

‘A lot of government agenci
and bodies have used loophol
contract fori

BIM require

Ower a third are not clear on what

they have to do to comply with the Agreement with statements
BIM mandate.
0% 10% 20% 30% A0% E0% 60% T0% BO% | 0% 100%

‘Everyone has their own version of

what it means to meet the mandate! The Q“W;;S‘Bmfﬁ;ﬁm e 22N e

One issue came up repeatedly: I think the Govemment is on the 51% 8% 21%
clients are not sufficiently educated right track with BIM

to allow the BIM mandate to flourish The Gaovernment s not enforcing 51% A0% 3
fully. This is not just among clients fhe Govemments 2016 BiM mandsta

commissioning smaller works; it is I'm still not clear what | have to do 7% 27% 36%

to comply with the Government's
among government departments too. 2014 BIM mandate

‘The majority of government The UK is the world leaderin BIM 26% 43% %

departments are still working out

Ive DOOor, The construction industry is now 19% 31% 50%:
- it delivering on the Government's
menti
EEU AL, 2016 BIM mandate

12 . Agree . Meither agree nor disagree . Disagree

75



Current use

BIM awarenass is near-universal.
BIM adoption is up. Those who
have not adopted BIM intend to.
The UK is well placed to have BIM
as the most common project
design environment within the
next five years.

Awareness is near-universal, with
87% telling us they are aware of

BIM (we solicit and receive responses
from a wide range of design practices,
not just the BIM community).

smbraced it BIM usage and awareness

year-on-year increase. Over the
six years we have been running
the report, BIM adoption has
increased over 8% each year,

on average. However, it was in
the early years that the rate of
growth was most rapid. That rate
slowed somewhat between 2014
and 2016: a normal adoption
curve in action.

The twelve months preceding
this report have seen the most

rapid BIM growth since 2014, [l Aware and currently using B4 oz
Sixty-two percent of practices now suggesting that the UK B st ovare crEm %
use BIM on some of their projects, Government's BIM mandate ) )
up from 549% last year: an 8% is having the intended effect. b *
BIM adoption over time

0% 10% 20% 30% 40% B0 &0% T0% B80% 20% | 100%

2017
2016
2014
2m
2m 13% 45% 43%
. Aware and currently using . Just aware . Meither aware nor using 13
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Adoption and practice size

We sometimes hear that BIM is

‘only for large practices’. This is
aligned to the view that BIM is useful
for larger, more complex projects
but not for less complex ones like
domestic work (though many
smaller practices create highly
complex designs).

When looking at BIM adoption by
practice size, we found that small
practices (with 15 or fewer staff) were
less likely to have adopted BIM than
larger ones, though 48% had. For
medium (16 to 50 staff) and larger
practices (50+ staff), almost three
quarters had adopted BIM.

So, clearly, BIM is not just for larger
practices - but small practices are
less likely to have adopted BIM.

Frequency of BIM use

Of course, adopting BIM does not
necessarily mean using it for every
project. For the first time, we explored
the percentage of projects that were
designed using BIM. We asked those
who had adopted BIM ‘Approximately
what percentage of projects have you
used BIM for in the last 12 months?’

The graph to the right shows the
response to this. It shows us that
18%, nearly one in five, use BIM on
every project they work on, and 29%
use BIM not on every project, but on
more than 75% of their projects. To
describe the findings another way, one
third who are using BIMdo sc on a
minority of projects, and two thirds
use BIM on a majority. Once BIM is
adopted, it is usually the design
methodology of choice.

Within your organisation, have you adopted BIM for projects you've been

involved with?

0% 10% | 20%

I0% | 40% E0% &60% TO% | BO%  F0% | 100%

Smiall practice A8% 57%

Medium practice T4% 26%
Large practice T4% 26%
. Yes . No
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Approximately what percentage of projects have you Future use
used BIM for in the last 12 months? We ask those who are aware of
BIM about their intended BIM use,

o and whether they will adopt BIM in
the coming years. We find that
0% the intention among the design
— _— community is for near-universal
£l _— BIM adoption, and scon.
S
20% 18% _— 15% There are a couple of things to
i 4% note here. If people’s intentions are
10% realised, 20% will be using BIM by
next year, and within three years
0% almost all practices (95%) will.
100%  uptol00% wpte75%  upto50%  upto 25% Intentions are not always realised
though, and over the last few years
W Comuste we have seen an emerging pattern

of actual BIM adoption falling short
of what is anticipated.

How would you describe your organisation’s future use of BIM?
So where does this leave us?

0% 10% 20% 30% A0% E0% 60% 0% B0% 90% | 100% The firSt thlng to note is tha-t th@

possibility of BIM adoption is not
—

being dismissed. People intend to
adopt BIM but, for whatever reason,

Inone yeark time we wil | 90% | are not at present (and we will look at
i treevears tmewenat 75+ [N | 2or). Secondly, as we have seen,
use BIM BIM adoption is steadily rising. If it's
taken six years for 60% to adopt BIM,
Infive years” time we wll | 96% | then reaching 95% in another five

years begins to lock realistic {(more
realistic, perhaps, than 90% by next

year). We will see. -
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BIM maturity

In order for BIM to be implementad
effectively, at both a national and
practice level, it is essential that
designers have the skills they need
to work effectively with BIM. Year

on year, we have been monitoring
confidence levels of pecple's
knowledge and skills in BIM. Looking
at the graph on the right, we can
see that, for the first time, a majority
describe themselves as confident in
BIM. Fifty-five percent are confident
and 23% are not.

Back in 2012, only 35% described
themselves as confident in BIM,
and 40% were not confident. It is
taking time, but gradually the skills
and expertise needed to make a
success of BIM are becoming
more widespread.

Where are these increasing levels

of skills coming from? Fittingly,

as a collaborative process, people
learn skills in BIM through other
professionals. Three quarters turn
to colleagues within their organisation
for information about BIM and 62%
turn to other professionals cutside
their organisation. The information
that professional bodies and expert
organisations make available (often
at no cost) is important too. NBS,

the BIM Task Group, BSI and the RIBA,
among others, are significant here.
As we have seen before, people

turn less often to CAD vendors

and re-sellers.

16

How confident are you in your knowledge and skills in BIM?

10% 20% 0% 40% 50% &0% T0% B0% 0% 100%
24% 31% 7% 15% B%
. Very confident . Quite confident . In betweaen Mot very confident Mot at all confident

How likely are you to turn to the following sources of information about BIM?

0% 10% 0% I0% | 40% 0% | 60% T0% | BO% 0% | 100%

My collesgues 7= I
Nes ey
mesmTsicon s

orher professionalis) Lenow | 2% [ NG

outside my organisation

1 itshsanerss 52 [
Institution)

RiEA s>

The UK 84 Alance s [
BuilinaSMART o+

A CAD Vendior =y

ACAD Reseller 27 |

Other proessiona 2o

Institutes
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BIM levels

BIM adoption is progressive, and often
described as a 'journay’. The milestones
on that journey are the BIM Levels.

Not all Levels are clearly described yet:
BIM Level 3 and beyond are works in
progress. But by describing different
BIM Levels, and mandating Level 2,

the Government mapped out a clear
direction of travel for the industry.

In 2012, not everyone had seen that
map. Only 51% were aware of the
different Levels of BIM. Since then,
awareness has grown significantly:
859 are now aware of the different
BIM Levels.

We asked which Levels of BIM people
saw themselves as having reached.
Twenty-two percent told us that they
had reached Level 1; Level 1 is where
designers typically create 3D models,
and share information through a
common data environment. Seventy
per cent told us that they had reached
Level 2; this is the mandated level in
which 3D models are created and
collaborated on through, for example,
a federated BIM model.

+ -

‘The government will develop the
next digital standard for the
construction sector - Building
Information Modelling 3 - to save
owners of built assets billions of
pounds a year in unnecessary
costs, and maintain the UK’s global
leadership in digital construction:

Budget 2016 Policy Paper.

Seven percent tell us that they are

at BIM Level 3; so full collaboration
between all disciplines by means of
using a single, shared project model.
It is fair to say that the full definition

of what constitutes BIM Level 3 has
yet to be worked out and standardised.
Those describing themselves as being
at Level 3 are perhaps best seen as
those pushing collaborative BIM to

its fullest current potential.

In any case, more than three quarters
of organisations who have adopted
BIM are at or beyond the Level required
by the BIM mandate.

What level would you say is the highest level of BIM your organisation has

reached on a project?

10% 20% 30% 40% 50%

&0% T0% BO% F0% 100%

%

““

Lewel 3

e Loz

LF
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The self-descriptions of the levels
attained are mirrored in working
practice: working collaboratively
on design is standard practice.
3D models are routine, produced
by 71% of respondents. Sharing
models is common within and
outside organisations, with 59%
and &63% doing so respectively.
Within the design stages, we
can see that the BIM practice of
collaboration and model sharing
is now commonplace.

We can also see the challenge of
future work to be done. Much of

the potential value of BIM lies in its
application to later stages, to testing
the practical efficacy of a design.

By using a BIM to gather and evaluate
the perfarmance of a design through
construction and use, later designs
can be refined and improved in light
of the information gathered.

This data-driven, real-world testing
and refinement cycle is commonplace
in other industries, but we see it

less in construction. Only 45% use

a model from the start to the end

of a project, and only 26% pass on

a model for building management.
The value of the information
embodied in BIM is yet to be

fully realised.

8

Thinking about the projects you were involved in over the last 12 months,
did you ever....

0% 10% 20% 30% 40% S0% &0% T0% 80% 0% | 100%
work cotaboratvety a2 [
on design
Produce 2D digital drawings 765 [
Produce 30 digiaimodels | 71% [
Share mosels with desin <% [
‘team members outside your
organisation
Share mocel nsideyour 5% [
organisation, across
disciplines
Useamodslomthevery 457 [
start to the very endofa
project
Federate amodel that dian't | 34% || | NN
rely on one piece of
software
Passonthemodeltothose  26% [ N
who are responsible for the
continued management
of the building
Do you agree or disagree with the following statements?
0% 10% 20% 30% A0% 50% 60% T0% BO% 0% | 100%
We will need to be able to B4A% 12% 4%,
automatically check the compliance
of a BIM with standards
Guidance provided in standards T7% 16% A%

will need to fink to Building
Information Medels

. Agres

. Disagrea

. Meither agree nor disagree
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Use of standards

BIM is collaborative. Standards
describe the shared process, structures
and definitions that allow collaboration.
For collaboration to be successful,
collaborating parties need to adhere
to agreed standards.

The graph below shows the standards
and publications that people are
using to inform their BIM processes.

It is striking that whilst a majority
have adopted BIM, no one standard

is used by a majority.

BS 1192:2007+A2:2016, which
describes the collaborative production
of architectural, engineering and
construction information, is the
most commonly used (by 39%).
PAS 1192-2, which specifies
requirements for BIM Level 2, is

the next most commonly used
(38%). Over a third of organisations
use the unified work stages, such
as the RIBA Plan of Work.

It looks like there is work to do to
bring about wider adoption and use
of these standards and publications.
That work is already underway:

the RIBA Plan of Work, with an
accompanying toolbox, is freely
available at ribaplanofwork.com.
The core standards are freely available
at bim-level? .org/standards

Then again, there is some resistance
to the growing list of BIM standards

waod to ool it on all tha

There are standards about BIM,

and there are standards about buildings
and the products that make them

up. For the latter, these standards

are an integral part of construction
information. They are a part of the I’

in BIM, just like geometric information,
specifications or product information.

Like other design and construction
information, information about,
and from, standards will need to
be embedded within a BIM.

Eighty-four percent see automatic
compliance checking as a future

need, and 79% see the need for a
link between standards and BlMs.

Which of the following standards/publications does your organisation use?

0% 10%

20% 30% AD% 50%

BS 1192:2007+A2:2014

PAS 1192-2:2013

The new unified plan of
work stages (for example
the RIBA Plan of Work 2013)

2

Uniciass 2015 2%
CCBMProtoco o< |
definitions within the BIM

Toalkit

The NBs Level of Information  15% || NG

definitions within the BIM

Toalkit

Standard

The BS 8541 series 1% [

The BS 8535 series s

{previously "Soft Landings’)
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BIM resources

Whilst at its core BIM is a structure
within which people can work
collaboratively, that structure has
many component parts. Among them
are: BIM objects, modelling software,
standard workflows, contractual
arrangements, specifications, and
the requlatory and standards
environment. We explored these
themes a little.

For BIM objects, the messageis
clear: the design community neeads

manufacturers to provide BIM objects.

It also needs well-structured generic
objects. The NBS National BIM Library
provides both of these.

Standards need to be placed within
the BIM environment, ideally
accessible via BIM software tools.

Agreement with statements

0% 10% 8 20%

3% | 40% E0%  &0% TO% | BO% 90%

Specifications contain a level of
design information not held in a CAD
package, so will increasingly be linked
dynamically to the BIM.

Contracts need to increasingly
reflect the collaborative BIM reality,
particularly as we move to Level 3.

'‘Contracts need to be (re)written
with BIM in mind. Design and Build
procurement especially works

against BIM workflows'.

Similarly, as we to move to Level 3,
frictionless movement of BIMs
between software packagesis
essential, and IFCs are the way to
do this. Currently 71% use IFC on
their projects, a level of adoption
that provides a firm base for greater
future use and functionality.

100%

We need acoess to well-structured
generic digital objects, not just
manufacturers’ objects

We nead regulations and standards
information to be included within
BIM software tools

We nead manufacturers to
provide us with BIM chjects

Cwar current: contracts will ot be
compatible with Level 3 BIM

The use of IFC will be essential
to achieving Level 3 BIM

BA% 12%

1% 19% 7%

64% 1% 14%

63% 27% 8%

Unless specifications are linked A0% 9% 3%

to the digital model, it's not BIM

Information models only work in 23%
the software they were made on

27% A8%

. Agree

20

. Maither agrea nor disagree

. Disagres
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COBie

Whilst a majority now use the IFC
file format, fewer (429%) use COBie
(Construction Operations Building
information exchange). Like IFC,
COBie is a non-proprietary data
format. It is there to help deliver

the asset information held within a
BIM, so that a building can be better
managed through its life. A majority
of those who do generate COBie
output find it useful for delivering
information about the management
of the facility. So why aren't more
people generating COBie cutput?

"We haven't vet had a client request

for this information’.

We asked, and the most common
response by far was lack of client
demand. Many clients don't

know what a COBie output is,

and wouldn't know what to do
with it if they got it. This may
evolve as BIM is pushed beyond
the design stages.

That said, a number of respondents
raised the issue of COBie generation
requiring time and expertise from
those creating the BIM. This needs
to be paid for.

ncluded within the agreed fee’

How useful did you find COBie for
delivering information about the
management of the facility?

Do you generate COBie
output for projects you've been
involved with?

B = a2 [ vsefu 60%
| B sa% [ Motuseful 40%
When producing drawings or models, which of the following tools do you
mainly use?

0% 10% 20% 30% 40% 50%
udesk et ]
(Architecture,Structure/MEF)

Grptisoftarcricap 15 [
Autodesk AutoCAD 12
Autodesk AutoCAD LT 2= [
Memetscheck +%
Vectorworks
Cther s% N
Bentley Microstation 2 |
Trimble Sketchup 2%
[formerly Google Sketchup)
Bentley AECOsim 1%
Building Designer
Memetscheck Allplan 0%

21
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Software Use When producing drawings or models,
As part of our BIM Survey, we which of the following tools do you

have consistently asked which mainly use?
software tools people use. In 2014,
we saw Autodesk Revit overtake
Autodesk AutoCAD, as designers
increasingly created information-
rich models, rather than simply
geometric representations. Now
41% of those who tock part in

the survey use Autodesk Revit,
well above AutoCAD.

Autodesk dominates the UK
market, with 66% using an
Autodesk product. Revit is not
the only option though: other
vendors such as Graphisoft,
Nemetschek and Bentley have

a significant user base. W sutodesk e
B . Graphisoft 15%

Whilst modelling tools become O

increasingly sophisticated, sound B Nemetscheck %

design will continue to rely on . =

well-written specifications.

Increasingly, these need to B sentiey 3

co-ordinate with the drawings Trimile 2%

and models to ensure consistency
of design information. More than
two thirds of respondents are
co-ordinating specifications and
models/drawings on the majority,
or all, of projects. A majority

still manually add specification
references when modelling.
However, 35% now manage their
specification references digitally
using a free plug-in from NBS.

Within the projects you are involved in, do you coordinate project
specifications with drawings/models...

10% 20% 30% A% E0% &60% 70% B0% 0% 100%
29% 38% % 11%
. For all projects . For the majority of projects . For a minority of projects MNewer

22
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BIM objects

As more practices and projects are
created using BIM, so the need
grows for an ever broader range of
objects with which to populate the
models. Indeed, as models come
to contain greater detail, the need
for standardised, information-rich
BIM objects increases.

The most popular ways of getting BIM
objects is to create them as needed
(66%), and to create them in-house,
and then re-use them (66%). Other
popular sources are objects provided
by manufacturers, and maintaining
an in-house library of BIM objects
(presumably from multiple sources).

Any sourcing of objects that relies on
re-use brings with it a degree of risk.
Qut-of-date information in a design
threatens its realisation. Thorough
checking of the information within
objects to make sure that it is still
accurate mitigates this risk. Even
better is taking objects from an
up-to-date, central, free-to-use
library of information-rich BIM
objects. Forty-five percent use

such a library: the NBS National

BIM Library. This is more than all
other libraries combined.

Where do you get the BIM objects your organisation uses?

0% 10% 20% 30%  40% 50% 60% T0% BO% 0% 100%
They are created as needed 65 [
for a project
They are createdinhouse 6% [
and then re-used
Manufacturersprovice 55 |

them for us to use

e maintaincurown in-house 52 [

library of BIM objects

They areinciudedinour 465 [
CAD package

BIM Library

We use generic BMatjects 45 [
we use another BM Library  27% ||

We buy them from specialists 9% [

outside our organisation
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BIM experience

The future of the design process

is BIM. Seventy-eight percent see it
as the future of project information.
In the years we have monitored its
adoption, we have seen BIM become
the norm for design practice.

The chart below outlines the next
challenge. BIM has the capacity to
bring real benefit beyond the design
stages; 65% see that using BIM results
in operational and maintenance
savings, but 72% of clients don't
understand the benefits of BIM.

Agreement with statements

For the benefits of BIM to be more
widely felt, there is a need for greater
client education. Central Government
is leading the way here, not least by
outlining the cost savings that BIM
has brought. These efficiencies

need to become apparent, and to be
demonstrated, to a wider range of
clients. The move to BIM Level 3, in
whatever form that ultimately takes,
must help here.

0% 10% 209 30% A% 0% &0 T0% 80% 0% | 100%
Bl is the future of project T8% 13% B%
informaticn
Clients don't understand the TI% 1% 1%
benefits of BIM
Lising BIM results in operation 5% e B%

and maintenance savings

| trust what | hear about BIM

BIM is just for larger organisations 5% 15% 61%
. Agres . Meither agree nor disagree . Disagrea
24
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po you agree or disagree with the following statements?

0% 10% 20% 30%  40% 0% | &60%

Adopting BIM requires
changes in our workflow,
practices and procedures

BIMincreases coordination
of construction documents

Clients will increasingly
insist on us adopting BIM

Contractors will increasingly
insist on us adopting BIM

Adopting BIM brings
cost efficiencies

BIM increasas spead
of delivery

Adopting BIM increases
our profitability

Adopting BIM enables our
working in new sectors and

types of project

Adopting BIM makes it
easier to work intemationally

Adopting BIM makes
traditional specifications
redundant

I'd rather not//wish we
hadn't adopted BIM

o7

o

s |

Ny

2

<o

s+

s |
sz

4%

253 [

. Agrae user . Agres non user

What are the main barriers to using BIM?

0% 0% 20%  30%  40% 0% a0%

Lack of in-house expertisa

Mo client demand

Lack of training

Cost

Mo time to get up to spead

The projects we work
on are too small

7> I
e I

ey
oy
5% I

s I
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As in previous years, we looked at
the views of those who have adopted
BIM and compared them with those
who have yet to start using it. This
allows us to compare expectation
with experience: experience is better
than the expectation.

Adopting BIM is not easy. Over

0% of BIM users agree that it has
required changes in their workflow,
practices and procedures, yet only
4%, wished that they hadn't adopted
BIM (compared to a quarter of
non-users who would ‘rather not').
We can understand why so few
regret adopting BIM when a majority
see that BIM brings cost efficiencies,
and that clients and contractors will
increasingly insist on it.

We asked those who have yet to

adopt BIM what the barriers to
adoption are. These barriers fall into
two types: internal, such as a lack of
training, expertise, time or available
funds to meet the cost of investment;
and external, specifically alack of client
demand and projects being

too small to require BIM.

Mot using BIM may be sustainable in
the short-term by restricting design
work to those clients, contractors
and projects where BIM is either not
required or not appropriate. But
that work may increasingly become
aniche area.
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End note

BIM adoption in the UK is growing in
both extent {more people are using
B} and in depth (people are moving
up the BIM Levels). The introduction
of the Government's BIM mandate has
gone hand in hand with this. The BIM
mandate has broadly been a success.
There are areas for attention though,
particularly in the education of clients
and the enforcement of the mandate.
In the longer term, there is a need for
B to more fully move out of the
design stages and into the
maintenance of buildings.

Perhaps the significant changes of
thesa last twelve months have been
as important as the introduction of
the BIM mandatea.

In politics and economics, we are
seeing era-defining change, through
Brexit and the uncertainty that it
brings across the design and
construction sector.

In technology, we see the rapid,

at times astonishing, growth and
development of data capture,
exchange, aggregation and
interrogation. Distinctions between
consumers and producers of data
are blurring rapidly. This is bringing
new ways of working, and of
wiorking together.

Information is also changing how
products are produced, whether

they are apps, cars or jet engines.
Real-time data capture and
performance evaluation allows
continuous design evolution. The
value of a product is decreasingly

hald within the product itself and
increasingly in the data held about it.
Unlike physical products, data can be
reproduced and distributed at virtually
no cost. This allows rapid collabomtive
improvements in design through

the as-needed formation of

disparate teams.

In such times of rapid change, naw
ways of waorking often flourish, and
go on to displace old methods of
production. We are seeing this with
BIM, but BIM is likely just to be the
start. The graph below suggests
some of the developments that the
design community anticipates next.

It is likely that these things will

work together in ways that we don't
foresee, but it's a safe bet that
information-rich companies will
flourish best.

In terms of the future of the construction industry, how likely are the
following technologies to have a significant influence?
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A0E 50% 0% % BN SI% 100%
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PRILOGA 9: Rezultati NBS mednarodne ankete 2013

NBS International
BIM Report 2013

falleson

Adrian M

This section of the report draws together and
compares the findings of the national surveys
The resuits show areas of similarity, but also
some stark differences

BIM usage and awareness

‘Wi asked whether people were aware of
BIM. BIM awareness is high. We might almaost
say it's near universal With B7% awareness,
Fintand has the lowest level of awareness.
MNew Zealand has the highest at 98% with
Canada and the UK not far behind. \Where

we have run the survey for consecutive years
{in the UK and Mew Zealand) we also foumd
that awareness s rising

Unexpectedly, we didn't find 2 link between
BIM awareness and BIM usage Finland
has the highest BIM usage at 65% but
the lowest awareness at 87%.

The UK has the smallest number of those
whio tell us they are currently wsing BIM
3t 39%. Three out of the four countries
have 2 majority who are now using BIM
‘Where we have run consecutive surveys,
we Can see that the numbers using BIM
NCrEase YEar on year

‘We Can expect BIM usage to continue to
rise. BIM adoption has tripled in the UK over

Understanding of BIM

‘When looking at the national figures fior BIM
adoption, it's worth bearing in mind that the
survey did not give 2 definition of BIM. This
opens up the possibility that 'BIM® has come
to mean different things, or ©o have different
nuances of meaning, in different countries.
‘We explored people’s different feelings about

BIM and we uncovered some national differences

New Zealand construction profiessionals are
maore Bely to equate BIM with 30 CAD and
software We would maintain this & mistaken
‘Whitst 30 CAD can provide geometnic dats,

t does mot provide the full fich data set a
true Building Information Model requires

Attitudes towards BIM

The industry 5 not clear on what BIM i,
according to those who have completed the
survey. Perhizps this is related to an evident
lack of trust about what people hear about
BIM. Might it be that commercizl organisations
sometimes put their commercial interests
before providing clear, dispassionate,

the three years we have run the UK survey. descriptions of BIM?
Awareness of BIM
LK 0
Canada Q6%
Finland ET%
Mew Zealand QB%

UK

Canada

Finland

Mew Zealand
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Agreement with statements_.
BIM s just 3 synonym LIK: 15%
for 30 CAD drawings Canada 10%
Finland: LB%
MNew Zealand: 36%
BIM s all sbout software 2B%
23%
3%
A63%

Agreement with statements_.
I trust what LIK: ZT7%
I hear ahout BIM Canada: 24%
Finland: 24%
MNew Zealand: 20%
The industry is nat clear TAK
enpugh onw hat BIM isyet GEX
G0%
69%

Agreement with statements_.
I think the government's K B1%
on the right track Canadz 0%
with BIM Finland: 57%
Mew Zealand: 25%
The government will make a0%
people use BIM far public S4%
sactorwork B
d4%
EIMis the futura of TaX
project infarmatian B
TEX
0%
BIM s all about real 69%
time information 63%
GEX
TEX

BIM does not facilitate bespoke 199
design ar construction methods TE
14%
17%

91
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‘W do see distinct differences about
government direction between the countries
and this falls into two camps. In the UK and
Firland, 2 majority feel their government is

on the right track with BIM. In Canada and
New Zealand it's a minority (30% and 25%
respectively) Ve can see that this coincides
withwhether a government will make people
use BIM for public sector wiork. Where there

5 3 feeling that the government will mandate
BIM, there is also a feeling that the government
= “on the rightt track’

There is agreement that BIM is the future of
project information, that it's about collaboration
and that it doesn’t stand in the way of bespoke
design and construction

Anticipated adoption reflects the belief that

BIM is the future. We asked those who are
aware of BIM whether they would be using

it in the future. We found that whilst, overall,

2 majority use BIM now, in three to five years’
time some use of BIM will be near unnversal

In every country, more than 90% of respondents
expect to be using BIM within three years

S0, if the countries we have surveyed are
ndicative, we can expect that BIM will be
required for international work in the medium
term O, to put it another way, a failure

to 2dopt BIM soon will mean an inability

to work internationally in the medium term

Having this level of international BIM adoption
n a number of countries also makes clear the
need for shared standards and the need for
data to be freely exchanged between different
applications



Future BIM adoption

We currently use BIM Ho4T%
Canada: 66%

Finland: 67%

New Zezland: 57%

Inone year's time TT%
we will use BIM Ba%
B5%

TT%

Inthreeyears' time 1%
we will use BIM 93K
a0

0%

Infive years time 93K
we will use BIM 9TH

0%
05%

Percentage of respondents who use IFC on their projects

UK B6%
Canads 61%
Finland 93%

Mew Zealand 36%

Percentage of respondents who use COBie on their projects

UK 15%

Canads 14%

Finland B3

Mew Zealand %

IFC and COBie

Thie way imwhich Building Information Models
can be shared across different propretary
software platforms is through Industry
Foundation Classes (IFCs) This file format

5 vendor neutral and so allows models to

be shared and worked on independently of
any specific piece of software. This ability

to have a standardised form of information
exchange may become inoreasingly important
for inter-country working

We wanted to see if use of this file format
5 widespread. Firstly, its worth noting thet
3 significant number did not know whether
they were using IFC formats, suggesting
there is 3 need for greater communication
here. OF those who did know whether they

vsed IFC formats, we found some marked
regionzl variations. In Finland we can see that
aimost all respondents (93%) use IFC on their
projects. This compares with many fewer (356%)
of those in New Zealand. A majority of those

n the UK and Canada use IFC

Ome of the main benefits of BIM is deflivering
cost reduction, not only in the design stage,
but also in the operation 2nd maintenance of

3 buitding through its life And it is in a building's
ifie that the bulk of the cost s incurred

Construction Operations Building Information
Exchange (COBie) data sets are 3 way of
delivering part of a Building Information Mode|
1o assist in managing and maintaining 2 buitding.

92

‘Wi found that onty a minority of respondents
use COBie on their projects. The LK is the leader
here, perhaps encouraged by UK Government
policy. But even in the UK, onty 15% use CDBie
on their projects In New Zealand, it is onty 2%
‘W do expect these numbers to increase over
the years in 3l countries



The BIM adoption process

Aonoss the countries we surveyed, we can see
that there s strong agreement that BIM s
much more tham purchasing and wsing a piece
of software. BIM requires changes inworkfiow,
practices and procedures. We might well
expect this, given BIM requires collaboration
and information sharing with others and
rivobyes maintaining a single, extendable set

of information through a building’s ey cle
The data suggests these changes ane worthwhile

‘Whilst BIM reguires change, and whilst change

5 often resisted, we can see that overall people
are not resistant to BIM Across the surveyed
countries, only around 3 quarter of those

whio have not yet adopted BIM say they would
rather not. More significantly perhaps, among
users across the board, fewer that 10% say they
wish they hadn't adopted BIM This suggests
that adopting BIM turms out better than people
might have expected This is enCoUraging

- 08—09

End note

In this report, we've seen that there are
some differences in attitudes towards BIM
n different countries. There are different
attitudes towand government 2Cton and
so0me variance inwhat BIM s thought to be

But there is more commonality than difference.
In all countries, the professions see BIM

35 the future We can expect an accelerating
adoption rate In three years, BIM will be

the norm in all four countres

Thiose who are looking to adopt BIM tend
to be positive about it. Those who have
2dopted BIM are even more s0.

This 5 our first imternationsl view of BIM
We will be MUNNING DU SLIMveyS 303N in

2014, and this will allow us to monitor trends.
‘We invite other countries to join us @

BIM requires changes in our workflow, practices and procedures

LK Jzers: BOR
! sars: O1%

Canada QE%
BEE%

Finland B6%
TE%

Mew £ealand BEER
o3%

LK ars: %
2F%
Canada 9%
26%
Finland %
1%
Mew Zealand £
2%
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NBS International BIM Report 2016

The International picture

BIM is the first truly global digit
every country C
to stay - but in commeon with all innovatic
Patrick MacLeamy

Chief Executive Officer of HOK

In the UK, we have seen a significant Ouwr joint report looks at international BIM
increase in the numbers using BIM, and through a selection of countries that are at
those who are using it tend to report different stages of BIM; it locks at current
positively on the advantages that it gives. BIM adoption, the trajectory of change,
These themes are explored in the NBS and the assessment of risk and opportunity
Mational BIM Report. that each country sees.

This report takes an international view. Five countries worked together to gather
The construction industry is increasingly the findings for this report: the UK, Canada,
international, and growth is driven, at least Denmark, Japan and the Czech Republic.

in part, by increasingly sophisticated ways All those who took part have a long history
in which information is collaboratively of working together to improve construction
gathered, aggregated, analysed and shared information for design professionals through
across and between countries. This is where the International Construction Infarmation
BIM, used internationally, comes in. Society (ICIS).

BIM and the future

Throughout this report, we will see a range maturity, BIM is seen as the future of project
of data about BIM, its use and adoption. Before  information. In every country, more than
looking at the detail though, one figure is worth  three quarters of respondents agree that
highlighting. In all countries, irrespective of BIM  this is the case.

BIM is the future of project information

0% 10% 0% 30%| 40% | 50% | 60% 70% | 80% 90%| 100%

o 7 I
s o3 [
bermare oo [
oz eputic 275 [
sapan s
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BIM usage and awareness

We asked whether people were aware

of BIM. In all countries except one,
awareness is over 0%, nearly universal.
The exception is the Czech Republic: here
awareness is at just over 50%, although
we can expect this to rise rapidly, as we
have seen in other countries.

BIM adoption is highest in Denmark, and
lowest in the Czech Republic. Both Canada
and Denmark report a majority using BIM
on at least some projects in the previous
year. In Japan and the UK, the figure is just
under half. These figures suggest that

BIM is increasingly becoming the norm
for construction information across a
range of countries. Indeed, adopting

BIM may become a prerequisite for
working overseas.

In the two countries that have taken part
in this and the previous international
survey, the UK and Canada, we can see an
appreciable overall increase in the number
of BIM users. The UK has moved from
39% in 2013 to 48%. Canada has moved
from 64% to 67%.

We do need to apply some caution when
viewing these figures, however. The figures
given above are simply the percentage
who tell us that they use BIM. As a country
becomes mare mature in BIM adoption, the
criteria for describing oneself as practising
it may become more demanding.

The survey did not give a definition of

BIM, so it's quite possible that what people
understand BIM to be varies somewhat

by country. Whilst BIM is increasingly well
described in international standards, we
must allow for variance of understanding
in different countries.

This is borne out by respondents’ views
about the clarity of BIM. The graph on the
right illustrates, albeit with a significant
degree of regional variation, that there

is a feeling that the industry is not yet
clear enough on BIM.

Awareness

0% 0% | 20% | 320% | 40% 50% | &0% T70%| 80% 90% | 100%

P o
Crade oo I
Dermarc 945 [
Crechreputtc 51> [

tapan 2 I

Respondents aware of and currently using BIM

0% 0% 20% 0% 40% | 50% | 40% | TO%| BD% | 90% | 100%

Crada o7 [
ermark 702 [
czech Republic  25% |

sapan e

The industry is not yet clear enough on what BIM is

0% W% 20%| 30% 40% 50% &0%  T70%| 80% 90% | 100%

e o I
crada oo [

Dermark 7% [
S

Japan 7+ I
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Future use of BIM

The trend of increased adoption is set to
continue. We asked whether people would
use BIM in the future. If people’s intentions
become professional practice, the next five
years will see a very rapid transformation

in how information about buildings is
created, shared and used. Within five years,
all countries expect BIM to be adopted by
over 80% of design professionals. The next
twelve months will see the most rapid rate
of adoption.

Future use of BIM

Respondents from the Czech Republic take the
most measured view, with the increments in
adoption being the most evenly distributed
across a five year period. In contrast, the UK,
Canada and Denmark see the vast bulk of BIM
adoption as happening within a three, ar even
one, year timeframe.

0 10% 0% 30% A0% c0% 0% T0% a0 Q0% | 100%
sov
UK

Canada .y

Denmark sox [

crecnrepunic | 50% [N

Japan 75+

[l e currently usa BIM

. In three years’ time we will use BIM

[l I one y=ars time we will use BIM

In fiwe years' time we will use BIM
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Understanding of BIM

Given the rise of BIM, it's worth spending

a little time looking at people’s understanding
of what BIM is, what it isn't, and how people
feel about BIM. There is a strong level of
similarity across the countries we surveyed,
but some significant differences too.

BIM has some immediate and real uses.
BIM can readily be used to render accurate
(and at times striking) 3D visualisations

of projects.

Typically 90% or more are using BIM to
produce 3D visualisations. Clash detection
is used by more than three quarters of
BIM users in all countries.

BIM also allows for maore performance-
based design practice, where performance
analysis informs design decisions and
product selection. Performance analysis

is widely used, though less so than 3D
visualisations and clash detection. Denrmark
is leading the way here, perhaps informed
by its ambitious Climate and Energy Policy:
the Danish Government's target is to reduce
total Danish greenhouse gas emissions by
40% by 2020, compared with the 1990 level.
Given that buildings account for 34% of EU
greenhouse gas emissions, BIM can make

a real contribution here.

BIM is described in many ways, but at
heart it is a collaborative way of working,
supported by software tools that make
information about buildings available
and analysable. We wanted to see if this
view was shared, or whether people feel
that BIM can be identified solely with
software or 3D CAD. Across all countries,
as the graph shows, it is a minority who
feel that BIM can be reduced to a piece
of software or a set of 3D CAD drawings.

Current use of BIM

0% 10% 20% 0% 40% | 50% &0%| TO%

Canada

Denmark

Czech Republic

Japan

o
o
x>

BIMis...

[l Ve perform clash detection by
collaborating with others through
the usa of BIM

. ‘We produce 3D visualisations
using BiM

. We carry out performance analysis
(enengy consumption.structural/
acoustic) on our BIM
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. BIM is all about softwara . BIM is just a synonym for

3D CAD drawings
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Attitudes towards governments and BIM

In the UK, as a part of the Government's scores the highest both for agreement that
Construction Strategy, the Government will the Government is ‘'on the right track’ and that
require all centrally procured buildings to use BIM will be required for public sector work.
BIM by 2016. Thus far, this requirement has This suggests that, in the UK at least, the
been consistently held and communicated. design community is open to the Government
We asked about people's attitude to their taking a lead on BIM. This may be the case in
Government's approach to BIM. The UK other countries too.

Agreement with statements...

0% 0% 0% 30% | 40| 50% | &0% | TO0% | BD% | 90%| 100%
UK sez [

ay |

e o —

s+
Crach Republic
a0+ [

. 7o
= o

[ ! think the Government is on the [ The Government will make peopla
10 right track with BIM use BIM for public sector work
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IFC and COBie

We have seen that BIM has been adopted Construction Operations Building Information
in a range of countries, and that adoption Exchange (COBie) datasets are a way of

will increase rapidly over the coming years. delivering part of a Building Information

In principle, this will allow greater levels of Maodel to assist in managing and maintaining
international working and collaboration. a building. They are not widely used. The UK
But collaborative working across disciplines, leads the way, but only with fewer than one in
teams and countries requires shared five generating COBie output. The data does
standards and the free exchange of data not tell us whether this is an issue with the
between different software tools. format itself, with procurement methods, or

with current methods of asset management.
In any case, delivering the value locked in

a BIM to those maintaining a building
remains an issue.

Industry Foundation Classes (IFCs) are
there to allow this free exchange, albeit with
some limitations. IFC is a vendor-neutral file
tformat which allows models to be shared
and worked on independently of any

el el o Do you use IFC on projects you've been involved with?

Denmark leads the way in IFC use, with
65% telling us that they have used IFCs

0% 0% 20% | 30% | J40% 50%  &0% 70%| 80% | 90% 100%

on their projects. Around half of those in UK 499
Japan {55{3{3], the UK [49%] and the Czech Canada “
Republic (45%) use IFCs. Canada has the

Denmark L5%

lowest level of adoption, at 31%. In Canada,
Japan and the UK, the number of those Crach Republic 45%

who don't know whether they use IFCs [ S

is notable, suggesting a greater need for
communication about the importance of -
open file formats in collaborative working.

Our survey has concentrated on the use
of BIM among the design team. We can

see that BIM is delivering greater value Do you generate COBie output for projects you've been involved with?

and better ways of working for designers. 0% 10%| 20%| 30| 46| So% | e0e| T0%| A0k | 0% | 100%
But for BIM to fully realise its potential, it

needs to inform not only the design and UK 18% 3 16%
construction of a building, but also its use. —
It is in the operation and maintenance

of a building that most cost is incurred. e e
In principle, BIM can inform correct Japan
maintenance decisions, just as it does

design decisions. Bves [lne [l Dontinow

n
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The BIM adoption process

The decision on whether, and when, to
adopt BIM is influenced by beliefs about

how it will turn out, and what will be involved.
But beliefs held in anticipation may differ
from those held after the fact. We explored
this by asking similar questions of both those
whao were using BIM and those who had not
yet done so. We found some differences,

and some close similarities.

Given the benefits that BIM may offer, we
might expect an upfront cost in changing

the way in which design is practised. Across
the countries, there is appreciation that
adopting BIM is a process which demands
change in workflow, practice and procedure.
Both those who have adopted BIM and those
whao have yet to do so believe that BIM brings
change (though generally those whao have
yet to adopt BIM are a shade more likely

to anticipate change).

Current BIM users were more likely to tell

us that both contractors and clients will
increasingly insist on BIM. The graph on page
13 shows the high level of difference. In the
UK, for example, less than a third of non-users
anticipate an increasing contractor demand
from BIM, whilst three quarters of users do.

We have seen the projections of BIM adoption
This move towards BIM is broadly welcomed.
Across all countries it is a small minority of
non-users, fewer than a fifth, who tell us that
they would rather not adopt BIM. In Denmark,
it's less than 5%.

Encouragingly, very few of those who have
adopted BIM tell us that they'd rather they
hadn't. This is important because, ultimately,
it is through design teams experiencing the
benefits of BIM for themselves that BIM

will become the norm for design practice.

Adopting BIM requires changes in our workflow, practices

and procedures

0% 0% 2% 30% 40% 50%

T0% | 80% | 90% | 100%
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End note

This report has explored views about BIM

in a range of countries. Whilst all these
countries are mature economies with
developed construction sectors, they are
diverse in language, culture and design
tradition. So whilst we can see differences
between them, what is striking is the broad
similarity in views about BIM. In all countries,
BIM is seen as the future of design practice,
and it's a future that is fast approaching. For
mast, BIM will becorme the norm within the
next three years. BIM adoption is looked on
positively by those yet to adopt BIM, and
even more so by those who have done so.

The free flow of goods, services and ideas
that we see in other sectors has been
facilitated by the sharing of standard data.
The findings of this report suggest that
involvement in (and development of) the
global construction industry will increasingly
be dependent on BIM.

I'd rather not adopt /| wish we hadn't adopted BIM
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Agreement with statements...
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Contractors will increasingly insist
on us adopting BIM Non User

. Contracters will increasingly
imsist on us adopting BIM User

[l Qients will increasingly insist
on us adopting BIM Men User

Clients will increasingly insist

on us adopting BIM User 13



