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27 [EEET IV, L MR AT T U RET VITIERT 5,

L—PF =%y = FOIEN : BIHE, BOHEICFHIH L Tnb, BlplL dE, #E#H e o
BEHFHIFA LTS, <07 ay =7 F TN EFHHE %?w%wﬁﬁé&%#%b
ZThbiEvrvrarbr— SN TS, KEIZBWT L —HF—2% ¢ U — &8
RPN CH DL, FEOHE LTI T ML TOBEERE e =7 TSN, $95—D
OFE LTH 7T RAaD_A 7Y v POk LTI L,
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2.2.2 BIM/CIM OiE Fi =
(1) WTC o% > 7 )vET v ((4Mi)
BT NOEOSTIFRNHF, TWTF vy 7, Lo Ialb—2a 2R LTWD,

X 2-18 WTC @ Program Management fZ/ A7 A K

(2) 2nd Ave M TFER4

X 2-19 —==2—3—27 1 MTA2 BEERCTO BIM BN AFA K
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B) 7y Raifi A7V v VERITHE

K 2-20 7oy Rafi _ATY v VBBTHETO BIMBNTATA R

X 2-21 Yo7y Rati _ATY vV AD MIFERMNMATA R

4) TIAINA T = A
ST MDD 2MERTT T ADNA T = A 1L 2011 FEOHME THELZZIF, HER 7027 FE L
TEZL D|EN RIS, BROICH T =V R RO LT ey s Nelpol, 7 ML
DETUETUHDETIVICEE LT, iFET L, #iF o —L RET L EHA L TRIEETE
TNEVER LIREE. 5B 21T > 72, Integrated Model & L CIZ KHA 2B TH 5,
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X 2-22 V7 METIFRAI AL T =2, TOBIMBNAFA4 K

ORI IKE N D HERE AR TET /L L TE Y, ATFHKRDIERNORE L~V
Thd, BYMEMEII T bLilinb AF LK, H T OBEMIIXEOHRAR ST D &
GPR(ground penetrating radar:#iH L — 2SR C AT L7 EH_ 5 ET /UL L H_ #5013 GIS
T2 NBEMR L TS

) brxrLrray=k

Zo7uY=Z PTEAARY — LV <y 2R Uiz, BHOTE TIHER 61ft DT EL -
2, CIMETMCED 7 VT T AF =y 7 TRAGHESDPIE DRV HIA L, 64ft (CZH
L7z,

PB #Z> 7 by, RTV 7 T =V AT ARFHIT 7 T A b AT =TIVERGHEIR A b
Z OMBIRE 1T ZE NN OHE S ARG 21T > T 5728, CAVE (Computer Analysis and
Visualization Environment)> 27 A & Go to meeting 72 ED 7 = 7 —E A& FH L=k
FHETEH Lo @i 2 0 X 5 2B HALE T T O MER R F ik I 12 IR EE 22Dy > TV e A8,
CAVE, 757 R —t R&Z{EHT 252 & T 3 ﬁ%?é_kﬂﬁﬁko

2) WEMT ey =7 b
FERET— & fkelEf 40sec, v 7 =F 2 — K 6.8, BT b 30 v 1 L
Valb—varT—4 ke 60sec, v/ =F a— R 7, BEFEMTT hLph 20 v A LT
FAE LT EBROMIE & MATRE R 2 mTt b Lic, EORMAR R DY 27 74 A Tldke<,
TR, BEE. RFPBROSICE Y HEL LT,
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X 2-23 V7 METIFRAI AL T =2, TOBIMBMNAFA4 K

(5) New York, Bayonne #2811 %2 T %

750 fEH D 2 T A EIE T S 60ft OFERE LT u Y= s N Th D,

BIM Vet AU —2r7u—L LT, FTEEEKORGEZITo, RO EMILES, O
Ft. TEB TALE R O I T BUR O IR 2 Z [ L CEfi L7-, & L T. Spreadsheet X—ADET
NaERL L, WIERRGHE AT 7 1. TR LOME, REMRR. HERDL, SR 85,
FLONLE, BEINB/RTA MY v 7 |ZEBETE D Revit FEELT7 7 I U ZERR LT=,

Civid3D E7 L E/ER L
THLBRENDL D %

EDNLEIZELE T D A
T L ELTIEAL,

Revit T /L ZFLE T 5 B
DIEMEREET L E LT
HIEM LTz, BfRIziTr
H T Revit 7 7 X U OFFA
KA FELTHHATS
ZEEL ATV a— D
WEEICFIHT 2 S a7
A EHRELTHRM LT,

2-24 New York, Bayonne Bridge (231} % BIM UV —7 7 & —# BRI
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(6) EFFT. L N T % Navisworks THiA L72E7 /v (NY @ Pappan Yesudasan 7’2 =7 1)
BOLERBLICIIBHIE, BEFOBE, W&, Fl A—U 7 g, MR Z2E L,
FEFTCIRE RS, B, S, M. TELET LOREEZITV., Ui T EERE Tl T IER
. IRERHEEY), BERE O, TREE SR L, b DA —>@ Integrated
Model & L T L. £ @ Integrated Model 7> 5, %aF, Jiti T, #HEFFEEIC LB/ ER 2 1B L

7o

AT = — X TIhE TEFEX, REFTFWT oy 7 BERH, SFFEEZITV, LT = —X
TIHAD TNV, LU AV T A A=Y B - M VHOEY 27 74— a > i LFIE,
TWF w7 AGHE, ERTEEHE, MEREE Y = — X CTIIBR AR O E, Tusk i
AL, ERIBIRTER, AT T U RAOMEEIT ) 2 LI T D, MERFEEY = —XDET )V
LR TGF - ToHERFE B 7 = — X L5 & kRN TV 5,

4D ETNAER D T=b DU —7 7u—iE, LFO X I R2FIETIT- T 5D,

ZNZENDY 7 b =T 2R L TET MMER- BN (V7 M4 -TfRa—Fo
HEZITH), ZOa— KRV ZXoTHEHZa fr— L LTW5S, 4D 777 47 4 ID=
i %2 DETVHIMENTT B T 4 FERICIEFFEREZEBM LSO T, a7 ) — MEEY %
BT D&, B> 7 ) — bEAESE VWS RIEREEZT 7T 487 4 ID TEHT L L
NTExD, FNZEo CAD TER S LT /v iE NWD R TE & H &1 Navisworks THEA
INb, ZZTAD 77T 4T 4 ID IR D TIER L, CAD 77— a Uintefitd
LIEEMERERE 2RI F LT,

B LEFE, A7 Y 2— &2 2O LI IZFEM L~V E TBEIT > TR0y, X EHiE oG4,
F—F—b0ERLHL L, @EXRHE L e s MIEECHE T 2o Ta Yz b
ELTHHME TRFTI2HEND D, REHiE L —FEREIXT A U 4 THE AWM B T4 %
A TATS EBZATVDN, R ELERFE LBERIENFER T, /NERT ez M CIIEMIC
RRE. ME TSI L OIS A CRIEE DR E D, PBO X ) o x v MR 7
1Y MU T E AL, B TE 5 L5 L T 5,

(7) New York, East Side Access ® b > /L TEHE
SERZIE 16 TADHIHT 22812725, BELLLBRATKERRKOALFETH D,
F1F# 1% New York MTA (Metropolitan Transportation Authority) THEEE 13/ 1 JKH
MFEOT T Ry FIVROTICHE LT 228, BREERT2ERRRE~ Ny ¥ O
Gl 425 Z EIEARAEEZR 72O, Queens =V 7D F o R AVNEZBE) L Tt L2179,
ZORRVHNOBETIIAM 48, LT 2BO M FABEHT D 8 2D b R/ L W
IBMES & 12 4EIC b 22 D BIREHE. 10,000 IZH K SAT V2 — VER LR TERLRY,
O ORBEERHZ72DIZ 8D ET AV EER L, ZNE ATV a— L EEEESE ZNENOkE LE
BT L, SRV OER T I 2L —Ta B Tol, 22 TELNTE 4D £ 7 MVIEE DAl
THIEA S, LA ELRH TEF SN TWE, o LMD A7 ¥ o — ViiHE-CRIBEN A L
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oG ORIE LTHAIH STV D,

PB ORENIFRFICHH T & LTRSS O FHITREISEOFR LTV, AV Y =2 FTIT PB
(3hE TiE72 SICHOWTIREEA TH 5, Firfm s Rt s L TERESR-PB I TFMEOMREHKE
SREEFICT 4 — Ry 7 >Nz ullhii THEE I L TR LD, DF YD PB AN EEE T34
(X L CTHRZHTHFIT R, HETHLERDFEEETH D,

X 2-25 ==2—3—27WH A—ARMFART77ERATOBIMBIATA R

X 2-26 A —A YA KT 7 ¥R Queens LHIERBLS
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2.2.3 BIM &fRIZBIT %M

(1) VAZ<=FP AL MZONT
Primavera Risk Analysis & Revit €7 /L% Navisworks b C7' 7 74 U #BR L THAEL, VU
J AL B, GFERET D LT SN TERRIN A EZBE L TCND, ~T VT
NAA NI, MTazxbhThd, HBLETHLY AZRBECFIHSND L O T, Flz T8N 3 A
BIES % LB CTHEL 2D a XA MaEMHT L Vo AECR D, LrbENERBSTT
MRTHIENTEDLL RTINS, LI, 2 XA FOHBULDT=DIZET MMELTEY | fif
HrANCAERR ST H D TIEAe W,

(2) 5D 2o\

BENBD, I ANI6D &b, 2 NI X —NRALBD #H KT LI ERH D, L 2T
Design Build 72 =7 N &%t 5V — & LCRIAT 258 03% 5, Design Bid Build (3%
i LB ) ThoTH BAOMER EOBICEERT 560755, @b Ty ey=7 Fo
BORLONFEETHr—AL S DD T, TORATOHRSEZIREL TR SLELHY, £
IV TN D S BDITARRY — L Th D, HokEm@HEILZ T vy =2 MIb L2578 Alaska 7=
Va7 FEFITIIEA®RE LW, LOGEb@EEEHRE L THD,

(3) BT NVDOTAEMHEIZDONT
FIEFH D BIM 2B R LT2GE, TOET/MVIREZEO LD EEZX D, LIei>Th LEHR=A
YN SR Tayel N2 2R LT WGE IR EE OSSN E L 5, Ky o=
VAV E v NSRRI ER T AUERIG T A 25, PB IR D ER S LS ATIC BIM/VDC %
T TREL, ERTOEBMMEZMENL L TV D,

(4) ML L7 — & 2R EE PO 5 2 L2250 T
T RO —ZATIE, BIEICLEY LTREZLTEY, E7 AVOMMITIT> Ty, #H
HIZY 7 b =7 2R TOWRVWOTIEHTE 20V TH D, M RAVDETIIIHOWTITE
ENHSTZO TR E LTWD, A—TF =Moo = P iciiih T — 4 2+ 7 —213dH %, PB
ELTINSG EEFE L TS, EEATOT =2 ESn TV L0 TiERnwo T, £2FT
RIREICIT 2 By,

(5) BEEMNY 7 MU =T HRET DI LIZONT
KIETIERRGHE LB 056 T O RFR G2 WD R ERBEFEPRGE 1T LT, S
LLT—BRORBNWY T MU =T ZIEET D, 7 o= — A TIHEEEDOT A —lilLF
KEHECT—HEFHTEDLLICT DAY 7 P2 THEL TS, ZoMMicbZn k)
RIFEHENY 7 N 2T ERET D7 —AEZ, F—8 vy XTI — b T A7 B TERN
Bentley Z/ AR IFEEDTE LT — AL H 5,
US CBentley |3/ix 2 > Y/ & o F THERS EEBEET THLERBIZY 7 U =T ZHEEL
TH OO AZ > T e, 7272 BIM ITRERT, R4 NI TFU R, vy rarvbr—nd
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Wo ToikEHY 7 R LIS E OEEEOBE R m £ VARIUIZED Y 2o dh 5,

(6) IFCIZBIL T
IFC Tt AGH CIEELEZSOARARHB N HY . LARTIE LandXML D& H X, Revit
Structure THIVUIIBRIZHIH L7-FE13H 5, GIS O T Y 7 bU =T OT — X AL
720 EBLTETWDH A, BIM/ICIM 1272 % & BURLL EO BHMEDS LB/ D53, £ DT=DITITZ K
RPFNMWREL I D, ToN—Dr—ATEFZIE, "RANZEEDONDY 7 by =7 %8 IRT 5
LTIV hERET, EREICBET 5 EE T NERVWE VWS BEX TH S,

(7) ¥R OET MEICEET 5 2R kbE EORBIZ SN T
BB OERIZEEIC —RIZAR STV DO TRV, T /"—=TZ DL 9 iR Lo
e, FlZiE=a—a =2 O3 AR—/LOMEITRTHNP>TNLZETHY, ZhRET ML
SNTHRBITRNEER D, R URTFHREICE L TR T 20ENRH D,

(8) A—TF—ITih T 2T =X AT U AEREETLZ IOV T
ME IR LTI —EMIRRE T 28508 H 5, £72. BIM 7 /LIZOWTIEFAHA L TV, £
TOEMIERITEA LTS, BIM T /L EHEEEIIL TR, 27T A DT
WD/ — ATl BIM OFT V& MS-Access DA LT F 0T — X _R—Z TOHIGL & B
KL TV,

(9) HERFEHEECo BIM A2\ T
SHBALEEE) KRBT m Y =7 P TIEEAEFITR, 7272 PB Ofattichiz b
Balfour Beatty 1 Cl3/NALTIxdH 2 03 F 613 H 5, F 7= Bank of America [ZEW O figk & BT
— % & BIM % LTz,
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3. AN/ AKET—/NF « ¥ UR—2UK(The University of Illinois at Urbana—Champaign,
UIUC)(9/25)

ZOMK T, RFEMRELEEBEZGDLEMEE LT, BIM 2FH LETHTF =y 772l AR
RTERBIE/R SICE DA A —R—{ZOoWVWTED L ) 72 5T BIM 27T 25 LR85 5 0O
720, BIREMOBERILAZITO) 2L DAY v FEPRANITHIZE L T L HEIR0, ST — % OFINEH
(ZBAT 2 B o, HERFEBR A HAY & L7 iiar i B ORI 23 T COBie %, K[E T F A D5 &
WET 2,

U HOHEFERBIILLTOEY TH D,

Agenda

Wednesday 9/25/2013

10:00 - 10:30 a.m. Arrive Champaign

Professor Mani Golparvar will meet to
provide parking permits

10:30-11:00 a.m. Meeting with Professor Mani Golparvar | 3218 Newmark

11:00 - 12:00 p.m. Presentation by Dr. Jan Reinhardt 3310 Newmark

12:00- 1:30 p.m. Lunch at the Ballroom, Illini Union, with | 2nd Fleor, Illini Union
Professors Mani Golparvar, Liang Liu, | Ballroom
Khaled El-Rayes, Nora El-Gohary

Reservation under: Mani

1:30 - 2:00 p.m. Presentation by Professor Mani 3218 Newmark
Golparvar
2:30-3:00 p.m. Tour of the Structures Lab Newmark Civil Engineering
Professor John Popovics Laboratory
3:00-3:30 p.m. Meeting with Professor Josh Peschel 1302 Siebel Center
3:30-4:30 p.m. Presentation by Dr. Bill East 1302 Siebel Center
4:30 - 5:00 p.m. Follow up Discussion 1302 Siebel Center
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ZUDICA Y A RFET =T « 2% o _X— O EEIZ ST, Mani Ph.D. LV EF 412 X 5
B Te, 7T« Uy o RX=URITBKT Ny 77 7 AOEM PR ERBEENFICTHE 2K
LTHY, FAOESERHEE DERE,

Z OB FEORBENEK by T THDLZ LICHNTWS, 2O LX) REAEOHERITIT, £ L
HEOTRHEZE VIR THHEREOE N HH ENINEFETH -T2, (10:30~11:00)

RANIKEICE T % BIM FIH O & 2 D522\, Jan Reinhardt Ph.D. 2334 &4 (11:00
~12:00), KICBEEZHKATZHE, BIM OF VA L ETNETLARNT IV a BT VICHET D#Em L
DrMani &5 4 2B v gy (1:30~2:00) #{T-7=

WIZA Y A KREFETIT DI TO D E R & AV T2 IEERBR O r bR = 2 350 (2:30~3:00) L.
PC RSB R OMAENFIZ DN THENRH o 72,

D%, BieetlIA > 7 T VAT DB D20 OMEE < IEWRILHE T AT 2 01EH (3:00~3:30) |
W, Nora El-Gohary.Ph.D.23NEHGHIA 7 T3 AT AEAERET HI-0OOMEE « [FRMEAFEOFEH &)
FTHEINTNDEDZ LTESTEDT, BHIDOTEIIZR DS T2NRET 1 7T LB S L7z,

WIZ, EAREEMZE TS 7 77 RIEHOEZEM: (4:00~4:30) 122V C,Joshua Peschel Ph.D.23Gf
I,

B2, COBie D\ T (4:30~5:00) Bill East Ph.D.72s BARM 22 F5 5 2 12382 S, Fex sARIX
FONFIZOWTIEE BT, ZHUTHONTIE, BIFEHLLSBRAFE|ICT S,

IRBICED T LB URETKRDY , 4 THWEZNAEZ I HARTHAERED 5 T\W5 CIM &kE
TITHhNTVD BIM IZOWT, BRAZHEZ RO 2N S OTFE 2 KIEICHE 2, 5RO HEmIE 1R
Kotz (5:00~6:00), ZDigimdHTlE, Mani.Ph.D 2AE Y A TV DT X )V EEEEE R B R
A2 T REERL, EERELFHEZAKT D 2 LICL 2HERBOES 2 E BT 20198 b & 0 b i
WZRA Y N7 T T REMIFICE DM TEOm LR, T4 DA TnLEMER 0B 2BEL, Zh
EmﬂM%ﬁ@“*ﬁﬁ_ﬂmié&wotiéﬁﬁ%%@ﬁéﬁwﬁﬁﬁa%\E%&mkbf@%

(B A S o 7,
BEEEEZ Y TIEA LILZRRDBEFIZERLINZ EHITIY AT, AU A4 RFEOH
BAAZ L RACHERRED b OB BT,
IFZENZENn07 L8 2T 5,
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31 XEIZHIT5 BIMFIADHEL EZDFHRIZCDULNT (Jan Reinhardt Ph.D.)

Jan Reinhardt F& (Ph.D. ) X, 14 4EFHIT A Y BT, ¥ —F—8% = (Turner Construction
Company) IZEIFE L CW=BIMOBEAEETH 5,

BIM IS L < L L, HMADNEA THDA, BIMOBEAN T A hHEDIZRKE e ghE - s 7s
WEHEE RV, TBIM OE, ERE ZIZH D0, [FHIEEZNLAERNINTL 5200 ZHA
ICEESNTHRTHY . BRBFEERERNSZNEE U,

ZFhuE, BTV 7 MEDY — L DOBFE] LW O TF ¥ Lo P TIERLS, [RRX VAV FOF
YLUUThD ZEERHIN TN,

3.1.1 BIMOE ~Y 7 MEOY—ARHEIREID b, v RV A MBROEE ! ~
[ U & 9 e SR E Ff o 72 2 DO OHEGRIZBIT 2 I FEFI BN 47z, 2003 A58
DarP—hAR—/LT 6 FEDBRIEL K 180 (D A MY TH 7228, b H —FH D 2006 FE58LDE
WX AT L RS RERDER D o7, WHFOT vy =7 MIfE-TnD Y 7 NEOHINI:
FHE TS, v R VAV MBRREL B -oTHEY, BIM OFRIT [TrEAORT A M B
HETHDLLEHFAL TS,

X 3-1 BIM YV —/I\DOZHRE
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3.1.2 “Social BIM” Management =D FEhid
i T 13 T B34 LR ICiREHE I W TERICME¥ %295 RFI (Request For
Information) OFfE& &2 FMT 52, T XY 2WHEBEMLENRIEED Z LRLL TITOHR
FEEDPEREPTERVRENEAET D, o, TETMEIZ2%9D~ A T ARHLH L EFLILTN 5,
TS OMEERZ MR HI T 572 BIM £ 7 VEIEH LI2Fs DO~ 1 A 2 iR ST D,
HEERY T A b@mOILTF — L0 BIM 2V, —FNE L, 7 ANTY TVZ A NIHHEEZT
9 [Social BIM| & WH ¥R Ay NFELFE L TWD,

[RFI (Request For Information) & i3]

AREMEEKIHD Z LT, M LEAMEZ L TARES 2R L THAORER 2 i L E1L & Wk
2T FhiE TH D,

X 3-2 ” Social BIM” Management Fi%
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3.1.3 BIMET VT “F'UH ¥y A ML 2T AL T 5

BIM #FM+ 2 Z & CIEMARE LET VAR T DI ENTE D, ZOZLITRY, LB T
X T 7%y 2 Mu 2D, RERDEEZETND,

ZOWFEL LT, BGRE. BR. ¥ 7 NMEOBTONE L rework (RPVEL) &, 'L ¥y
A2 MUIZE - T, ERUTKEE LT AMEBR OK 20% 2 I ATRE Ch o7 & BE L T 5,

512, BIM 7213 T, TIHOAEEEIHRI AT AZI0 A, 7YatA0%EE~FR T AL b
LTV EDHHLE -7, ZOBE, [ hI X OEFEFEY AT AP KEOBRELE THR Y FIH S
NTWn5) Lo &ThHY, SRIOHRETIE, FRRFZREL RSBV OB ERTREZ LT
H5,

X 3-3 Social BIM” Management FHEDE &8

3.1.4 £& ~H5H%OEDFOBEL LT~

AARTIL, CIM ORFSHNT BT /1) DB STV, e fevy, CIMIZix I+
FUALDEN] OBEZLEETH DL &EORH NS . CIM (=Construction Information
Modeling/Management) @ M] |2 [=RXT AL N OBRGEEND ETLHEZFHITEDL->TE
TWD, 5%, XAV MOV THRMEZED TS BERH DL EBEXTNDLEZATHD.
ABEIOFHERTIX, SWILET AV E WV I ERIC L VHEHERAEFES AT AONFLn L Z L ITHEETH
LN, FNEF TR, FRLULEIE 1720~V A 0 b DNEERFA L N TH5H,

Lth. BRIZBWT CIM ¥ K - B SN TN ETYH, SAEIOFEFIIIEFIZSHEIT /2 5 FHT
bHLEZTND,
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32 THAVETIEIVA IS I VETILOEWIZDLT (ManiPh.D.)

KEIZBWNTH, THPAVET ALV ARNT I 2 a VETADENZOWTCiEmNE T T
WA B o 72, BIM EABERIT, THFA ET ALV ETAORBBICRIZEDEL S5 Eilk
L7 BT MAERDTOI TR, BT, L (2> A7 73 ay) TOET/VEHFLICHIA
DELIED TNDH LD L2,

THA =T EIE, BREEMRL THLL ) EOICHLEREFRE ANTZET A TH Y, LERFHR
FIRZDHFIZE T, ZOETNLORBBMESITEDL-TL b,

BIZIX, BETEIA—T U+ —NVDEY I T v T2 UYETDI2ODET MITIFA VET L TH
D, IR - RIEEREEZHRBT 72012, [FOBREIRZ D) £20F TRHATLHFCSP»->THH
=] DETIVENVZD,

M 3-4 {REEMAIT (Ev 77 o)

—Har AN a rETME, LA EMIZITOZDDET LVE LTEDS T LB, £0
BT NEMES T, EEHE D ICEEE ) £ T AR TV A0 A HRT 570 DET L THH D,

AVARNTGT I A rETMIE. BBTED ) I REESTEY ., BICEFNEERT AT a2
WAy NI 7 FZ—IZETNVEETZ LT, LAMEICEmEND,

ZOXI A A NI v a BT NAERMT S Z LT Ok LRETE L ThTd TV 4%
FBERBIND LW s A BT T D, it TR ORI 289 5 7201, ZREFED T
FCT 7V or—yarZMMAL TREREBERFICEAET 52 L b BETH D,

TV r—varERELTEDDLZENRREWVNED, &OWIFENL TV 2WT Y r—ra U %
o Ztoax MELBEINDN, FUIT ey =7 MEICHE i & Sk L TV DRI THED T
WHTED, FRICRE 2 E o T DZ L ThoT,

TV r—va rERELRITNEIRLRWEER X, BEZENZOHEMZAML THD D%
WTHY, BEENTCEAALORIEFETH-TH, BHAHL TTF e =7 2D TN L)
ZEThHot,
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3.3 BERERVIERIRHERDAIRIEHHZE (John Popovics.Ph.D)
AV A KRFOBT, SEOFHE L IZEEOICEBRIZZRNE DD, BERETHIEL TS T —
TD—DEBPILTEH BT,
Z OWFFEE T EICHEE NI OMU N RIS RIS, IEEMI O SET Y £ o —2 VT, #EY
DOWNESZ AT DAFZE T T, Rrfid, TIEREMEL) v 58 Th 5.

X 3-5 ®BLEREL

oY EENENL, B FAIEZTFANCERE L, SERT 7 250 T2 LIk 0 MEmE
ZHAET HMUMEBIZ X ¥ v F L, WEOHMELZ RS 52 LB HIK S,
INHLDOZEEZIEROTIETITE S L1258, BWHFOZEE I 920 FUZELTLEMZRE D
ZRA LTI LRV, SRIOGETIZZFOE 1T 10 RARBREDO LD THIGTEL LD &
TEDOIAARNAY Y FRZOWEDOBERDO—2>THHHEDZ L ThoT,

Flo. ZOIEMB O Y LTI A XX, EEIL 7.5 R DIEED 4 FFEEE L 20 |
KPP ORTHIETE DL NI AT v R b b,

I, B HIIRED Y — T D Z EBRHETH L0, IEBEMBID -0, FKi O S 1EE
WOZOHEZERIZITZR ST, FHEISE D FHIFE RS HICCNWEWI 2T v b H D,
SBOMFRIZS Ry F0aR gyl YL E 82 E TREREEDICE THISTE S
MEVIDONRPFETHLEDZ L ThoT,

T2 COMFRIL, BRI TICE EE 6T, ERO¥EEE RIEA TN ELIT-o TN D Z L HBRIR
W72 o7z, FEWERFZE L ICHFEORMAE N Z ORFZORFETH D Z &b Z OFIEDREN 21T THEEL
77
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34 B A VISV RTLERETL-OICHEE - FREAF R TLDFERIZDOWLT (Nora
El-Gohary.Ph.D.)
KENCHEIT S BIM OV MATIE, BIM EWHEFT LA EDL AL, ZhaflisTED L
INZATRL—2a T H0EVNHIELITHOIL TN D,
Fx BARTIE, av AT 7 v a 2B T HERER LV Y — L& EG THA LIED TV D23,
AV A RFETHE, 2T, IR EWOT, 20 %R 28E7T—2 L LTEBILEI>ELT
W5,

B 3-6 BHIRE

Nora W13 120 20 0 LA TR UL, 20 B0 7 CHRTAIR LA DLy, 21
HAEOH LV DA~ T, Pt AR — i EOHFAREE X B, NT XA heT ks,
20 HHLO B TR LN BRI E KX CHAD Z ENTES] LEbR T,

ZOEDIIE, RO AT 7L arORT, aFRL—v gk LTEDE ) AEHRIEA
FNENDAT — 7 AR T —TITPNTNDEDONEIHEL. LD E %P0t HIEES 5 -
LT . Fa Vs FKE LT, EDL BVDFIENESNDEDNEELTNAEDZ L ThoTm,

TR OB EEAE ST ENY THY . TP DEREED TN LD L ThHoTR, 20
KO BRI AEHAARTHITO BLERH DD TRV EE LT,
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35 TAEEMIZETEY 5 FEROEEMIZDOULVT (Joshua Peschel Ph.D.)
RERIZBIT 2 EARATZOH Y L WHINET, BigData & 7257 — X OREHTIEREICONTE
aad i LAY
KEFAERFD 3D E7 AL GIS 2 EHE L7227 T 7 RV AT MMTHOWT, AS@EREEIDIE D T7=0,
WM OSREE, M7 —%72 L, 777 REWEH L bRk rle7ehizk & L CkiAI A3 2
T2ODRIGNEETHY, TOHD 7 77 R AT L% BigData Z4 BANCH D Z ENEETH D
AN ¥ o% (' QLAY it

X 3-7T#HHART A N

A E TOMPTCTIE 2 ot O CTZEM LR 2> TE 722, T bid, 3 RonO R T2E/H] & R
MazfbrdniEzbn, TOEDIZE, Z2EOT — X EMNTH2DDOVATLE, Thb
BigData #2533 Ea— 4 v AT ALEHERBER THDH L EDNLTEY, S%OFINEFRE O
REERDDEDZ ETHoT-,

2L, [REMTRTNER RN LiE, KERERICBIT 52T -2 OFIEHFETHLZ LD
RS h<ThY, 7597 FEF—2EG040DY —L e LTEGIY | SKERRAEFICH AT 2 B
T =2 T HDD IZfRE T RELDZ LT,

ARICEBIT DAIEEDCHONT, ETRET—XFT T U RIZ, HERFEEOAICLE R ERIT
HDD IZfRE & 317 CTEET 2 Z ENEETIERVWN EEbh s,
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3.6 MEOMEMFALELEBEOMEMNLZFAIZDOLNT (Mani.Ph.D)

PEHIL BD L—H A% ¥ F I L2 ABEORMBERTH DB, AV /A KFTHE, 3D L—F A%y
FTEBATDHOAR N ERHMEMADZOOMELE LT, TUINDATERM LIABET —4
DIERICE Y A TN D,

X 3-8 LRI

CTCTHIHT AT VX NI ATIIRRIRT X NI AT TR, B@EAHINTHWATHIROT >~
&Wﬁ%7%ﬂm?é_k;%@ﬂ%50#T%%Euﬂﬁﬁﬁékw9®ﬂ:/ﬁ7%t A %
=TT,

CDTIHANAATNED T — 2 2HHA L, THEOESEHSCHRBERIOSH L, VT A A

WCHSRE A BT 2 HIEEZBRE L TWAR, EREEREMCTH Y EALE TITIEE S TR,
2D5§%+ﬁ&ﬁ ST HI LT, EI0b 3D ETNAEERSE, FHEET LV EERENQD I L THE
TR EhE TROZEZRBIT 2 2 ENAHKD Ko IchiiE, i TIics T 2FHABBENICR S,
i TCHIHACTEDLIICRDIENEET, TOLHOOIANEMZDIELIOWEOHNTHY
Z OREBEANAFIHTE D L IR, M TR TR D OBEN ERN D EHIRF LTIV,
AT, BlEEoTfER T Y AT A~ORY AR EZ T, 2, TVFVET A
AT M JE T OB X 2585k S, £ ZIEEEOITEV Y — v 2 HEI S5 2 LIk,
fER TS AT L E LTHIAT 20T, ZOEMEFIH LT, BE¥EIEEE OB &0
HISEATO) D TH D,

S5z, EMOMERRENE 2TH Z — 2 bR L. CO2 PEHZ2MZ 57 & & v o - BREEANK
BA~OBY A BFATE 5728 BESHF~OBEA b HEFICW TN,

G RN, ST — 2 I \ﬂ#T ZEO@MAERE. AV A KRFTORY MHAILHE T CF]
ATE2 0% FICER L., @B D AEEMER B2 IR X 72 ~OmR Y it LTHART
LRAFRETHD Z L EREK LT,
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3.7 KEIZEITHHEFEERATLOAKER ~COBie~
3.7.1 KEHEOEE T —~Th D [HERFEH

HATIZ, Pk 26 % HESEARA T F U ATF] &L, BRAEBRSRFEOERETHL A 7
T HBOMEICHERE - T L COKBERBED b kD L LTWD, ZOEBO—FHEKE LT ICT Hil
OIERNERE S, [CIM OHEFFEBE~DIER ] 1oV T, RN ShER 2D TVWE EZ A
Th o,

BARBIZIE, A - SRFHEEME D 3 ROCET VA AL, A - 3%EF - i L - 58T OKEREICE
WCTEHOER - BN TONTT — 2 22T ET 2 LIk ZOROMEFFEODRI - & E
fbE o HEOHEFLIERAL>OEML LY ET5HDTh D,

CZOEFZANT TE TCIM Eifiata ] FTHm L TWD & ZATH LN, Mha I NEER R ED)
HY ., BIROER T RICOWTRFNFTH D,

3.7.2 ARIZBIT D ICIM OHMERFEHA~DIEM | 12OV T O
[CIM Hiffifita) T CIM O FEBUZANT Tt 2D T A TH, MERFEEE~DIEHIZ DWW T
FTHICEROPIZHLIEELT—~THY, LT LITHERDINTELLOTH D, TOME
[ZDWTRT,

(1) f#2kD CIM Z{EH LIHERFEBLOA A —
1) BB HEMOTEH - BN, HERFEERASOFEROZTIE L D7 OIEAELL
HERRAEFET mE AT, RIEE. (ER, BRERESE, RIS OMRENFEL, ZOMD
FHE . ABREMTOR TS, 72, BRICHOWTIE, HIEME, CAD Xif., GIS i
FDZFLIRI b OB I N TN D,
ZOX R AR E X, BERBEEERE EHBIRL, COREDEFREMNIMNT HRENED
L, T HE~FX YAy MO A (PMR %424 A—) BRLETH D,

2) MEFFEPRICHEIS LT- S AT A, BT /L OMESN LB
TAREEYIX, FHENOZ T ECRIICEDY, Z20o%oFAMEIZS bICEMETHL, 20
HIFEIN OMERFE PR 2 B ENCAT 9 7o oD, BEREANERORE P RO b D,
ERRAE 7 12 2 ZBWT, RETN DL, 58 T £ TO 3 WILET M L 5 HFHMOEH - B0,
T=ZOZFEL DD DHRERBIROMFFERICEHT 2V AT LARET MVBENLETH D,
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BREESATL2MHOME = HLLERETERATLOMEE

F—REFN
T—2 DB

eE ICTY— N DER
e

BT st
—EDBEICHE T IEREERBOKE -ME

X 3-9 F—HETFNEIZETEHZIAA—D

3) A - EMICITRIEZ RE LS

INFETOEBAET B RAL, ROVEBEREAR T, WARE, #it, L, HREEHESE0LS
e AP L TRIESNDAZANANEE L TND,

ERE DR LR DT, BEPEICRIT D EROTER - BT L, v AT LOWESE,
CIM OHEFFEHA~DOEN - EHIZA TH L0, a2 FEBTH7d0T a2 ESFEDOK
ME72 R LA KETH D,

(2) BIFEMREAN - A HE ~BERE 2 BT~
EROF. AT AOBESCIERE(LSE, ffk, BEENREA - EHOA A—UTHY | BIfTOV R
T AOKIERE L &N ORMZET 550 TH D,
— 5T, HEEROMEREH - THNRO SN TV DRSO T, [CIM OHERHE FL~DTE H |
WZOWTIHEA - HEHBEZNNTWDORBURTH D,
IOk, BIREROEA - EH X, BANREE A A—T LoD, BT ITE5280%%EML
TV &EBZ2DOG L BT HIECHIH b & iz, REIAZREE COMEREBENTH S,
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3.7.3 COBie (Construction Operations Building Information Exchange)
COBie D\ TlZ Bill East [k (PhD, P.E. U.S. Army Construction Engineering Research) 7>55
TraZ 7o, PEFETIRKIE 2014 4 10 A ASBIER 2T 2 TETH D,

(1) COBie DAL

HEBEAROERZ L, 7a Va7 MRERT D&, MRRFEEOTDICERRERPMLETH D,
L2rL, H, —BEIZATOI TS LI, BRLERATINGOFEREZED LI L T5 L,
BT, A - G L OBBEMOERENET DLERH Y | IoWASARTNEET D,
EHIT, HYFOEFEL T, WETERWERL H D,

COBie (X, F# - B&Fl « i LOFEPEIZIHN T, RIGOMRR. £ OHEERSHNE, RETAEEOE
FOMR L, FHEL L7+ —~y MTAT), A= 5Z8ICky,| #ERFERICKNERFER
EREBRFMEZDTRNTITAZALINEL LS ETHV AT LTH D,

X 3-10 COBie DA A —¥

(2) BB HIEROTER - B, ZITELFEDOT — & @2 EB

A - BRETBE ISR D2 W% R O T FIASE OTEH %2 COBie (S AT DB8IE, ik aFBefECin
HEN T2 BIM V7 2 bIEFM e BEIMIZ 23— N TE 5,

é%:\%®lﬁéht@910wfi i TA D 5 CHAT HIEFREZ TR - BN L Tl
Z T D, BN AERITMREEIZED SN TV DR, A EE0BMEEHRTH Y |
COBie ® 7 +—~ v MZME2< AJ), 22 /3— | TX 5,

RKRDAY v ME, A - REFEETADSNCHE 2 S &2, i LM OFEHIZR G BN &
o, ZOEREFEHEENZTTROFATL2 L THD, COBie TEXLNIZT —H T, HEFFE
BTy bR VA MIEH#MATELERERS>TWVD, SHIT, eV 22 FOFET LR
B, MREHEICREI NI LD THY . ¥ — L L A ROICHEREHICBITAIRETH D,
FIOH U, MREHREITIEND DOFRE I DR - BEISELEONAZ A XL ARBETH D,
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X 3-11 COBie 72t 2

(3) COBie D= UIEMITER M CHERR S O JB M A IR

COBie 7 — 42T, IFC ZHAL L THEINTZEDOTH LD, BRIHEOKIEFED A — 1 —
MM E S, RSO RBMEFERN TR Lo TND, FLADREKDL S Ie~vRAa 7 J— b/
MOBEEDOBERRITEZEN TR, ZOBBELE LT, I bOlEHIE, EHINTMETH
0. NS Z LI IR EICTUE X OB A L LT A EEOES & OF BLISEVA
HLTOTH D,

Flo, WEMEET AL 3kt CAD 7 — 2 b B EN TRV, ZhuE, EEOHEREHEO
BTl 3 kot CAD 7 — % OMENEIFK | 3IRICET LV EZIY AT AT MMIEB; CTHE
HOMBENRE LD TH D,

(4) COBie lZIEFITON YT L HFEMRT AT A ~EXCEL 7 7 A )V EHARL LIV AT L~
AL - FREE M TR CAS c BIENS T — X OEREL /e D5 AN T 7 —~ v M, EXCEL 7
TANLTHERINTEY, SEIEREMTERT 22 0BRENEFECE, T2 N
AREIRNE L 7o TN D,
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X 3-12 COBie DA N7 +—= v b

(5) COBie DA IHH DA
COBie %, 2014 F 10 A 76 KEERE TREABET 2T X CTOEE T2 Va7 TAREIIZ
HEANBMGEND, ZOEHOBETIC 7T FEORFMEEL TWD, HE, EABKICHT, &
P 7 b, FRIOFBICEE T 2 W H S ED 5 Tnd, COBie BT 7 A /L DFEFEIZ DWW TIE
FRICHBIE 220, 2L FICEROBHARESEX TV ZENRBAEELBETH D,

X 3-13COBie DH A F7 v 7

[kEPpEETpF  U.S. Army Corps of Engineers D]
TREBRITKEREEICE L T OIEETHY . ZOEENZ OV TITEFR & PR TR D, B
G, KERF O CIIA RIS T A RS OEEIZH 5 23 PRI W T H ARDE 2284 23T
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I, PoKBGHZ &N T REORETH 5,

TEEOEREZENITILDO4D>TH D,

@© 299 DL NEFE DBH%E & E

@ HRBREEOMR# L EE

@ Iy BN, ¥ AOdERE

@ PEIKBIHE & KR A B

BB DWW T, EHBURF OFEEIZ 22 > TR Y & A0/KE e & CHBUF, HFITBUF O
%ﬁ®%®@%of%&m%ﬁ®% ENMASTWND & TERBENEFEZIT) Z LI2o T D,
THIR A BEORICE LTk, BT 2 < B GE3, HGITEIRMATT > TR Y . RRCITMNBUN
BEE5T 256005, ﬂM@&m%ﬁ FHEX TERBEOZEITH Y | KERECW) I OBEEY)
@%?_owfiIQW%*%&J%ﬁofwéﬂ EPA (BRER4E) BNELLTUIToTW5,

(MEEN WIEREEEME, Rk 16 42 1 A, DRREREE L )UK oo v=71
/77::75J%1E$|§m £ k)
[o5] ]

B ERE 7213 E. William East, PE, PhD.“Construction Operations Building Information
Exchange (COBie)”. Engineer Research and Development Center, U.S. Army, Corps of

Engineers< http://www.wbdg.org/resources/cobie.php >

3.7.4 £L®

AARTIE, PR 25 FF% THRBEARRA VT U ATE] LALE ST, HEREAROHERFE L - S
LB ER o T [CIM OMEFFEHEA~DIEH ] IZOWTITEA « EHANENN TN D DONRHIRT
H 5,

ASREIOWERICIHBNT, COBie ¥ AT AMMIOWNWT, HMENSER, #EXE2Z T2 LiTmvn~A
HAEHZTH-oT-, COBie 1, HFFEH TOBLE TOIEH LB L%, (2 ODANBNEHT D) ZKEL
L. Excel 77 A VE_—RZ L, LT3R IEERX—A LT [EERET V] TRV, BIE
W, BEREREMBAID AND RN Z N, HERFEIRERET T30 20 R - k2 % iE
T2 EWVWIHIBZFOL &, R - R - i LB OHERFE BB ICIE A Z I L TV HELEE
IRV AT LDEME LI DO TH D, £ OMEITK 7THEMBRFHM 22 L 2014 4 10 H 2> b A% &
MALEHS>ELTWES,

AARTYH . 3WRICET VAT 2 BEDOTFERME D B OHERFE B 27 A OFE TR & 22700 0 FEH
FHTHDLZ D, TICERARER L)L THEA - HHEZX D& & OFH CTlml AL T
HTND,

AARE, 4%, B b T 2 822508, KEREE TIREAAKEMN T2 COBie (X, HEFF
BHUAT MMERIZHTZ > TBELITREV AT LDO—DEEZBND,
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4. RB 2 TA— FKZE (Stanford University) (9/27)
41 #HF - ERASH (CIFE)
4.1.1 Center for Integrated Facility Engineering (CIFE)

(1) #hfde
% 5% : John Kunz(PH.D)
77—~ : Center for Integrated Facility Engineering (CIFE) Offf9t& I v a v

(2) FHAHEE
AH T F— RRFETIHEH, BIM/CIM 12 X5 ECAMEHKIZOWNT 25 FHiH 5 Center for

Integrated Facility Engineering (CIFE) 18 & L., #5521 T-> T\ %5, Z® CIFE 2B\ T
BIM/CIM % 5 HiliE ~DEE T v 77 APRFEL S 4L, BIM v~ X —T v LIS, AET vt
ZIZBNTED IS IZBIM ZH> TV e WS HIFEOER L LT, BIM @M 5 B, BEF
T 20, BRAMSIEECETOIHE LM EFERLTND (K 4-1) ),

K 4-1 CIFE DR —ALR—

1 http://cife.stanford.edu/
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Fhi L CWAEE - A7 v 77 22023, fEFEMO T v 77 KA, CIFE & i E3EIC X 25
W7 ey bV a—varPidbd, MW7y c7 vV a—3a T, B8, R, #&iF
SEOBEMEN T Y =7 FRLE YR AIZEBW T Virtual Design and Construction (VDC)DFI| )51
RDFENZONWTERZENTE D, BB, FEI RV 7 LEAARTERT S &1L, BoBR R
EEH. 6 r HOEEPLELDZ L THD,

# 4213, 2013 FEDEICBEINTZY—T v a v T TRESNTZDROFEFHTH D,

K 4-2 CIFEDU—27 g v TREEINZFHEOH

4.1.2 WMOMHADOHEFHEI v a v

KENCH T2 BIM QI AHAIZHOWTIE, BARLFEERTH Y | MhPEHEIT A~ TIRWVAEREM & #m
HA 27T OMFFEBONRINT —~ Lieo TS,

CIFE % Virtual Design and Construction (VDCOIZEET 27 05 2 v 7 et ¥ —ThH D,
VDC &, H2EAROEICE L CEE v A2 00 - BHE L, 3D ©F /VEETEA LT, &%
RO ETOBMRENGHEN (B—VU A7 Tr—aA ) ICEVRAEED D HEEBRETH LT
&5, CIFE TiX, 2 13 FM CTERICER LA E L, X5 EEOE TR RIS
HZEMTEDLLIITR-oTET,
[About CIFE:Mission3]

The CIFE mission is to be the world's premier academic research center for Virtual Design
and Construction of Architecture - Engineering - Construction (AEC) industry projects.

Virtual Design and Construction (VDC) is the use of multi-disciplinary performance models of
design-construction projects, including the Product (G.e., facilities)) Work Processes and

Organization of the design - construction - operation team in order to support business

objectives.

2 CIFE/SPS VDC Certificate Program  http://cife.stanford.edu/VDCProgram
3 http/cife.stanford.edu/mission
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4.1.3 BIMO#IFHEFAHY 7 b7
—MAYIS BIM (3, BW-0Riik D 7 A 7 A 7 Ve k5 &4 % [Big BIMJ & @0 Ot
EDA A=V HAEY BT 54 O TLittle BIMJ ICKAlsnsd (TK 4-3) 2H), 61T, &EHIH
BRI A Y 7 by =7 % [Macro BIM Software]. ifflkEtEB CHIHETA Y 7 by =T X
Micro BIM Software| & FEIIL TS

X 4-3 BIMO&EHEFIRHY 7 o =T
4.1.4 FHHHEIT
Z ZTlE., CIFE OfzeEp] & L TR RT. EEEHIGIZB T 5 BIM OWMEER 23 5,

(1) =411

BIM 73 EBEO ¥R (WIEERED (2 &0 X 5 i
WE LT L TN OWNWTORBN NS -T2, KA

M, 1EkD 2 WotiFHIk LT, 8D 7 v %
WG TIE, RETBME TRET T& 2 FHA K
BEIZEEIN L, 22 O TERMTETNDHZ LT
Hb,

CIFE TiX. Zokkefpl2IE L, BREEMGE
k747#4ﬁw:zb@h%ﬁ%@ﬁﬁﬁ®ﬂ

EBTRT Y 7 MU =T OHSE - BFEZ1T
2 TS, 4-4 SREED BT BB AEIRES]

(2) =2

B COFH 2 THA LR R, BEEOH LB C, AEEE 2 LT\ 7 (Ki) 1 95%
b D, FEEEOMEERIK (FEEERHAD LTWDXKIE) 1X5% Lo,

CIFE OWFZETIX, FA=RET, 20T U 7 OAEFREZ 20%ICE TEmD LI EZRELTWD, Zh
. fE TEFEEEREIZEBT D BIM OJFHERIE 5 2 5,
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42 BIMDEBAFE (BEZAAH) EHMRHA

HFFEMTHENT, BIM EAIZET AT 4 A by va a2 Lz, T4 2By iar T, EED
TaY s MZBWT,BIM ABEE RS D700y — L Th 5 & RFHZ BIM S A2 i35 7 nt
ANEETHDHZ ERETS N,

WIZ, TA4ATyare LTEmMLEZ, BIMOEAFE (FBxF) LORFTNERNTT D,

4.2.1 BIMDEAFE (E2H)
BIM O AT (2 H) L LT A%07ayy MoBW T, EOEEIZ BIM &5@EHA9 2% 0

Tikind Do wmD AT v TOFFE)] T@ET ) T@haHr) TG TOmE] Lo
T REMYIKTHETH D,

X 4-5 BIM O#EAKE (B z275)

@ FE2 BIM O —H il T 50 EHFETH I L,
(5]« FREEM OMERFE FE S BIM 2155 )
@ BIM OHI % RBET D0, ET/MET x5O L~ () 2RET Do
(B OB, NEORETR D « + - ete)
@ ETANLERLIWVERSCIHA (F) 23RET D,
Fap O HESD DV, 3 2 M)
@ BEURETANLELNDDEFHET 5,
(BIM (Z & o THIAH D D5 2)
® R%IZ, RANC BIM 2B L, RO BIZET VEEET D,

IOF 4 AT v a B OTE, BIM TEHLZWI L L, BIM E WO HIFTTES 2 & Ll
BEMD Z EOBEEBER STV 5,

ZOEDIT, THEBFMOEDIC] PHAF—FL, ZRCE-T [EFLOMS) ZED, 71
MHHETTE DIEROFEER] NEEY ., FETAVEEBE] 75, ThafiRdIeT, Efilizcn
LEETLOWHMEDLE D L THD,
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4.2.2 BIMZhHEDEHH
BIM Zh R OFHHNZ SN T, R E L TRODDERIZCOWTHEMmMT Do akmD A7 v 7 id, FHEHEIZ
PEWBIEO—EHI7E & g L ¢, BIMEZED DM THD (11X 4-6) BF),

Outcome performance metrics for your project
0 S ; ; Typical Target
utcome objective name (major milestones) perftc;r;in;ince value

Field safety (# incidents)
Cost conformance to budget (%)
Quality conformance to plan (%)
Schedule conformance to plan (%)
Team effort conformance to budgeted time
Number of design versions (#)
Rework (% of total)
Sustainability (energy or broadly defined) (#)
Other
& center Jor Tntegrated Facility ERgincering STRATEGIC PROJECT SOLUTIONS — 19

{c) 2013

K 46 BREELLTRDHBIAEBE

4.2.3 BIM & BIM+DEIk
AR OMRFT THESNE Z & 1d, BIM 26 2 BRICETHEMET L THLTEX b Tided, Zh
EOBTHILENEETHDHLE NI ZEThHD, KETIIRMET VEIGH L TR TE 20 %
BIM, ZHUAOEy%Z BIM+ & LTHREL TV 5,
BIM OEATEHLWDOIX, BIM ONEICMERFFSELNENI 2L THD, ZOX AT BRD
L, ETMTRDOEND LV () ZEET D27 rE AMET D, FlziE, #RED
HEEMIEL BIM CREFTRE 203, W ZRIHKED S DL BIM IZE D 5 FH TIER U,
EHI1C, ZOEFET BIM A TOFEFIEICOWT HEZ D& LA H -7, i, BIM
EHWZIEREEN AR TH - TH, bo LEN (HEP) ICINZFHET 2 FIENEND %
BT _R&ETh s LEoEfMah T,

4.2.4 BIMZEFKT D
DT 4 AHvary TEERZLZ, RE¥BIMALENESH ZEICERL, BIM 2T
T 205 ERTHIETHY, ZOHEMOT CERARERIEEZIKICT LI L THD & HIR
IXHER LT 5,
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4.2.5 BEOTaY 7 F~OBEHAIZONT
BIM 2> CE VR AZ EDO X IS EI WD EARICER T D LEND 5, RICHIRO T 1
TAZEHL, a2 b — L TEL 7 n Rl 0E R H L, DFED, RSPV A7 TR
JRUCHEB) L TERY, TOFTay ha— VRS Z M LR Z KDL ERH D ENH 2k
Th D,
F£72. BIM ORZRKICEET H720120F, 2> b — Va2 I DWW TET VAL,
WBEICHEE EIET RETH D LML T D, KEIZEWTH, FHERGHERE T BIM 2{E5 72
T, R L OROBEENRTETWRNEVWIEERHL LD L THDL, ZNEETT LD
i, 1B L7z BIM O W FIZoNWTHH 5 COAMEICED TR BER S DM, #EkD kT
FNELESN TV TRERERE, BIM 07 77—, lLERENR I TR L—Ta U LBBRLET IV
EERETLZENEBELOZ L THD, IHIT, KT 4 ANy a r TRRSNTZHHRDZEL I,
ETNEHNWTHARROER T 0t A2 B &/ EICHD EDHARDH T,
B2, ZaRIC T, 2 oo & fRpkicm i) 72 BIM 0 A2l BIM ® =% 23— (CIFE T
HEZEZTT) D178yl Mol AARBRENELOZ L THD,
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4.3 BIM ROI Workshop
4.3.1 A%
Z Z ClX. Return On Investment (ROI) (ZR93 2HFZe5#] & L C. Autodesk @ Ken Stowe
KOF VLYo T—ra 28U TRMNT 5,
Ken Stowe (%, Autodesk ftLIZTH L Ol LEHE L L CORBREZEE 2. BIM #fHT 5
ZEORFENAY v NOWREIT-> TV D,
Ken KIZEE, @7 my =7 MIBIT 5T XToITHE), g&eh, LI, B5oboEk)
HLONFET D, L L, BIMIZx L TERMZF>TWA AL ROLIZET Y~ va vy T a5
F5 &, BIMOEMEIZRD LGES>TWD,
Flo, IOT A ANy aAIBWTUIZIOT —7 v a v I TEERE ROI O T IEIZ O
TORNMMWRENTZ, TV T—a VORNEITKROEY TH 5D,

D Global Experiences and Observations ([ERRAI#EER & A1)

@ Opportunities — Lean Philosophy - (#§%&-VU — o #7%-)

@ 6 years of Collecting Research (7 4= DAFILAL )

@ 5 years of ROI Workshop (5 [#IZE. % ROLIZEET 5V —2 23 v )

® Results of Workshop Forecast (V—7 v a v 7 OFHIFER)

©® Implementing High Performance Initiative (/N\A /X7 4 —< > R7p A =T F7)
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4.3.2 Opportunities — Lean Philosophy —  (#§5x-U — > #752Y)

O7aY ey ME, ERAKFEILLOTIEARL, EREIES I —)L, &) MERFELT— L E LTHE
ZE L7 iud e 5720,

OBIM O#hEE L TEBRBTREHEEO DI, VU—7, Wbwsd, RVELEZNNIDRLITEHMNT
bh, ZOFEFIZONTEL ORI REZNE L TE T, ZLOMRRMENS, VU —210kD
BRI RED S H 12% &V ) Bk L T D,

OBIM A{EHT 5L, 2D 12—k FREIEDLDLMNEND T EEfT T2 Z L NEETH D &5
STz,

IR, Wb LHRFETEICED L LREOFW L > ThDH, BIM 2FIHT L2 LT, EniEiTaks
BENLEN IR o2 EIZTHEBA Ny T W BN LN EERTHZETHD,

VU =7 3HEHT 5 MEHEIC > TS, TORRDRNT, L0V UV —r28EL, £LTENIZ
HLTC—BDRRDDONERETHZENEETHD,

4 [Lean Philosophy (U — %) | LI~V AL MIBITA2HEFETHY ., BEEEMHAL, OT5
R =— AR, LERZ LT EITV, RIKMELRET IR A P T, HAD
HEYHEENOMHE D, BT, BEHRSY 7 b= 7THEOMEIBICL IR > THET, Wiy
EZERT D) BEOMEZBEMET 5] MBEORMIZTICR R 26 5 | TBE L ERRNZ &3l
RN Lot JA R L TV ET,
S a7 b2y —DHFE  (Product Management Review)
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4.3.3 6 years of Collecting Research (7 4= [] DORFZE L F)

OZNETOMEEFNOLH LI, VT — 7 CEEREZ T 2 —FDER RO OIL, BREFOBE TRIES
iy E I TZETI U= ORKEBFIHEIND E W FHEREFTND, &DLFHITIE. 79% DM
READY, ARG 7 = — X TRAEL TV D, DFV, REOEMO I TV T 4 —%EmbbH I LT,
WHhWHMEAEERH Y X R WiEEH AR T2 LT, e OEEKITAE T D &V O FZERCENH Tk
D, ZOBEOaANITZTaY e/ haA D 124% EE 25T 5,

0 9 — OO R BT, 4% 14%08, VT — 212k > THRAEL TV D LR STV 5, FRiZ,
AT TARNTIZF M (EAOHEH 7oy =7 F) 1L TE, LY 14%Icany U —7 54
LTWDEWIMENRDH D,

D& BT, BIOMERETIZ, VI =27 D3AF, 2o v=T V) 7L Ea—BERETRAEL TS ERiE
INTW5D,

DL, e SADHREREPLENPNTNDE Y T—7 OBRKROEENEHINL TS, ZOJ Y
— 7 HHET D2 N —DDORERPEEL VW) ZENEMRTELHTHA 9,
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4.3.4 5yearsof ROl Workshop (5 #EfIZH. % ROI (B3 2V —2 v a v )

OZZTIEBIM OEANICL DY —27 ¥ gy P TEE I N RIFERRDFROATUIZOWNT OB A7 S
77

NEEAEDBE, A—F—oF VREEN 66%DHREES, SHIT, #EEIL 2%, Y73 T
7 H =R NEE R, B THEASHT 20%, #&H. B, BER EOHM THEERDN 20% O 215 T
W5,

NZOBBEIZONWTE, 2 M T2 "X A7 RHIE, Bl 2 X2 N03KGHE LR DO, RFFIERD
MTHEDLDL L, ZORKEFMHEREICL>THED D,

RS T — FRFOMFEMRRTIIBIM 2R T2 2L T, 47%DT7 =7 aX R PHETE S Z
ERHEIN TN,
BIZITAE—FRICERT D L. ZOWGERRD B IX 47% DRI E T T 5.

DAEFEMEIZBI L Cid, R TEIIR LT 19% 05 30%ICkES D,

U—7vay X TEERILIL, ZOSREREEEZ T, REFDIROZEICONTHEET &L
EZTND,
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4.3.5 ROI o3 F i

Ken K X, KEICRWT H LS E TO ROLITE S < O ZEEFIRCIEMEF N HDH D LT
BbH, FRT, FPERTFRETOEHEFINZNEV D, Zhud, FBEENL ROILOUV—7 a3 v 7SN
L. #EFEW 7 2 MRS THRISER. :W%@®%¢m SO TH L OFIERIZ/ D & O W2 52
LT W ENERTHD L Db oTc, W EARA 7T TEIRIEFEDONRT 4 FEWIGE
ﬁﬂ%ﬁ%?%é_&#%A®ﬂm%ﬁaﬁ1wék@hﬁ%%oto

S5, ERRORIIT A EALRTOREJTHDL Z EHMFMaonTunsg, KEZBWNTH 1
ARTHETIEHFT M TICKERERFELTEY, BONIDRLRELPPLLTLESTND LR
T5, 72770, Ken RIZEATHEOREEL V-2 a v FICHEANDZ LT, ZOBEEZRY B Z
EMTED LD T,

44 ER

CIFE TiX, BIM &W )5 Y — L &IENT 2 & TEBOFE, FREOREKRILEH S 7H121E, BIM
TX AN— NOHFIERRAIR ThH D & OFR#N > vz b, £7-. CIFE TiX, BIM 'é‘%%)*’)@/
=L TR, FIZbo D FESLEZDXELDHBEMTONTND Z ENRFET XEFHD
Th s,

WIZ, KETO BIM =F A/8— MJX, BRoOU—7 70— 22 ERE L REWORK ##< 4 L
WO BT, %M%ﬂzx%m~w(%é% AT ZFhEE U, RS2 B 70 BAAR A T C D 65mER
W% BIM & 5 WE BIM+ TR$ 2 ENEREINATND,

X5, BIM =% 28— M, BRIRD I EEREEMFET 2 EVOEEE EENICR L,
BEOHEN (MEFEHIIAROBEOTO, BURIIERGH LML) Th—21rax b (LHzET) %
BONBIZEBT D HikEa—T 4 %A T2 ENRRODOENTND, ZOHEELT, V=2 ay
TELTHEMBTHIEWREN, &7y NTCEMTHEDETHoTZ,

CIFE iZ. = O E BHRILOE S IZ OV THITHI RN S 7 — 2 BB LT\ 5,

;®i9ﬁ%ﬁWﬁ®%& . BIM IZBI 2RO DU —2 v a v T THRESIL, ZhN
%ﬂ%ﬂ®%ﬁ%®4yty747&@ofwé;k%MZto

BEIC, KETHEBREDLZ VLRSS V77 TIRELEEFEM LA, BEEMOMML £7°5F
Pt TlhnwtDoZ EThD, T4 ATy arTh, HARIZ %wf%&%ﬁEWk@ofﬁwfw
% CIM O ABECEM HIEIX E D 2> TV D OEOHWOER bbb/ Y, KETHIE
WR W EPTT K0 EERYICEY M B ARDRPUCHIR A FF 2T D b H 0 | HK%&LT&
NEE > TV D DT TIERY,
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5. Webcor Obayashi Joint Venture Transbay Transit Center Project

(1) Fa#sk

%> : Project Manager Masashi Kojima

JeKFfEEETT AR & ROzt (Tatsuya Inokuchi)

AR A2 R, R (JAL F— L5% 0 i)

(2) B OB

Transbay Transit Center Project ®N, hT7 Ty v Z—UE /L 2R T 5 Phase 1 24824,

ZVEFE - 1518 8900 5 KL

SRR NARE, B, v a—2xB LW Caltrain ERFKDODY 7 4 V=7 @EEHED T8O 2
OO FREAZ O LW 5 PR T D transit center ELOBF THEB LN 4 =—hH—D
B FARZETe, (TEO#MPIL, transit center BV EFT LWVA 7 A B X Z{RE fiER &
P TTVARA F I TR e R T Y o DIERT A LW R T T O T

ZEie,

Transit center : i 3T, #F 2, =27 U — N/8FHEE. 1,000,000 Y57 41—k

Tav= s O
Owner: Transbay Joint Powers Authority
Program Manager: URS
CM/GC: Webcor/Obayashi, Joint Venture
Architect: Pelli Clarke Pelli
Structural Engineer: Thornton Tomasetti
Civil/Geotechnical Engineer: ARUP
Utility Engineer: AECOM

| E /AN |

BFi AR LA —
2F: ATECHER. 4
H— B R, /N5E R
— 2
WFrayvya—X, F4
v b Z—

BIF : S, /N9ED
AR— A

B2F : I/ kLA &
BV T F =T R
FEDTHD 6 DD
PRI ZINET 5 3 fik
KTT v R T — A

Engineer

Program Manager Owner
CM/GC
Architect | | Structural || Civil/Geotechnical Utility

Engineer Engineer
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(3) ERAcH
# b-1 BRX#H

HH [P

BIM @ =t % k |+ BIEAARIZBIMA A>TV D,
CW/GCDHFTTLarANT 7 g rh—E A GKIRTOFHRA IR & | fiti L

I P THIRS A N2 EDT KA A2 FETRMTH 2 &) & LTEIW - ADORF
] Bl x BFEIECRESR LTV A,
cHENS, BAOTER, BHEMEICERHE L THEHE WD,

REHIT CREEDO RN T UARA A=V VT =1 10 AL BOVOFHELLR O TR T S
Mk TH D,
cZDOTICRF2 A MEAERR » 2—T 4 %A T 5 IRS(m P 0) BAS THAR
— kL TW5B,

s RUEFEIL, ARELR NS, MIAEMEL TRV T, BB Webcor 23
YER L 72 3D OEhE TR L T 5,

CM/GC & L T | Webcor/Obayashi JV & LT, ZK) T FE§ITICIL Revit TET AZAER L TR
HZ Ll TNDEN, INSRTETIE, METERVOTHEAL T, Tiglf T
KHELTW5,

- JV Tl Webcor @ BIM F— 273 3D EF /L E{ER LTV 5,

HEFEELOFE, RN A2 — L AT ED TiTo TV 5,

CBIM F— A2 2 RICE A S 3 BRI CTETFT AAER (BIMNCHE) . BB TR, Y
22—, A MEANTWDE, AT a—)b, A MERevit D71 /37 412 A
nTns,

cFEENOZET L OIE, B2 ROtKmZ T, 3RILET N EFFo TODTHER
FHNE, BEEZBRD 72 20D T, 3RICETFNAERH LRV,

CRREHMANE . M. NEE, BRIER E TN TVWAD TERENOSHEIZTOEST
VLD TR, ZNAECM/GC TE EOTHERT D Z L& IVICHIFFL TV 5D,
s F—F =P A KBTI END ZEHH DM, OM/GC 1L, FIERNIE T3¥EHE OE A
HETCEDRETRLS, MEOBZIZH LT, i LEHED A MG~ 5 2
ENEBERETHD, (T—V—A KRV AL )

DEENX

(&£ ]1CM/GC 259 (http://csms. web. fc2. com/cbn/ronsetu4. html)

M ORF &AL FEITH T 55K E LT, BUETITEMMRERIOFNBEIZLY, BHINT
Wo, ZOHE, BIEEITREEOYMND GC & MBI ZFEO, B A/E & FENT 28541
b, OM/GC D THFIEIFR 2 RGHI XM S D Z LN TE D, O/GCIE MBI T 4 —2ls &35 =
W2, BEFARN LT 5, AL, BERGITEM T ESA~ZA—,  OM/GC 1IHE 3=~ D i 5 BREE R IR
ik, JBITRY R, M LEREOABDOSA A MRV REELANDIBERHHO T, &EOHKERE
Nue LT 5,

+ GC = General Contractor (—iXE5EZKHE)

« A/E = Architect/Engineer (FR&f&H/ = > =7)

+ (M = ConstructionManagement (%~ %I A2 )
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6. AEDFELD

201349 H 22 H7rH 9 A 28 HE TOHIM, EEFDA L N=IZX o TR IS BARTES BRI
WrZBS KE CIMBETRERE, =a—3—7, AV A, F 7700 Rax4 YT O 3 0T
Z, bxro EXKEEZHEET L THML, CIMIZED D EERBUMRGRE, FRkitig, gsar iy
OO Lt & OB RIEHRAcH, BUGHE% A FE L7

Za2—I =BT, £, World Trade Center PR EE, o F841E S Wilson Transfer Station
NAvy Navzr b, axFhy MIEERFRSEERA & —F = PE~D CIM OFAFEHIZD
WCOEREFT-H%, ==2— I — 7 TEGEREHEND, BIM & AW EE THFEOZ MO ER I
THHEFHRITZ L THWZ, RIS, BEa Y ALZ Y N ThDH =Y X7V AR 74T, [RfEAES
HLITERCIMEAT DY =7 FOMBNZE U T, CIMOBEADEE 4 72 JFRE, $hi &k S EEARFR
BRLHZENTE.

AV IAMTIE, AV 2 ARFET—=3F « Uy o= RERTERZHM L7z, £3, R4 Turner
Construction Company % #Jb7- ML L7=F A 70 RS BIM/CIM IZBIT D~ 3P A v FOEEN
IR 2REE A BV 2. RIS, 4B DHEENS, CIMIZERE T DHFZEAROMAND Y, Kk, KEMHE
HLILFIFEFTO B « 4 —Z RN D BIM OHERFEFEA~DISH TH % C0Bie DFH & TN H - T-.

Yo TToARaxL =) T TCIE, TV T T A afiN®d Precidio Parkway T2~ CIM D
FICRIT 2 A2 B X, THEBESEAHEE L. RIZ, AZ > 7 4+— RKR¥O CIFE 235 L, Virtual Design
Construction (VDC) DEE B L OFEBEEWHME 7 1 7' F 10 BIM/CIM B A4 2 i#M 2R, BIM o ROI
DEFE—ANE DD BIM OEAZROFHUNC BT 25 & M 7o, B8R FEh L7z,

U EOE, BRBERCSHBNDIEFEM VISR 2 80%, £F, KETIE, BALV DR & LEE
FEA CTEARER T B Y =7 MT BIM O EZRA RIERECTRIIEN LG, FEBRENSZ O
MR ZES, TOMREERO2NE, FAELOOLIEEIIHLE NI ZLETHD.

W, ZORERNG, RAOFFIC BIM/CIM 1L, BROY 7 My =7 2@ I TH, £kb
RN D DN, SHICKRERDREZGDLLDICIEF VAL FRECKETD, EWHIETHD. Xk
[E T, REtEMICIANH D L, i TEPET RFI (Request For Information) 2MEH ST, [HEEAR
WENDZETHIN ARy ZLTLEIZE, VU—27 (RVEL) RFRICERTLZENEZNEWN
STEARDOEFRFF L RRDENHY, BIMCIMAZBEAT L LIZL->T, OENIHRNHDH & FERKT
5L THD. MHELPWLHRMEL oY= FEREICE > TR TRERY X7 THY, =
LY R &S5 Z & BIM/CIM TEFHIFHE STV S.

BIM/CIM ®EAIX, T LETHA B R (DB) I TRITHFA By REAL R (DBB) RO
BY=Z MCHLEHINTEY, TRV oois EFCnsd. L, ILICKREREE LTS
WIZ, kx RAEFES AT LR FAELHA L TBY, 29 L FATIE, dixa sy s hokHn,
JE TEECHMO TRESEHEHELLENWHIZ L THD.

BIM/CIM % HERFEHRLIC B W THRILIZE D COBie IXEHIIRFIETH D, SRIOME CTHEEAANTH D
A —ARMKMHOLEBS LCHEE, GHEAMALEZET.
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BER-1 MRIZFEM

1) 72354 RRTFPa—)L

t/ =

World_Street_Map - Sources: Esri, DeLorme, NAVTEQ, USGS, Intermap, iPC, NRCAN, Esri
Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, 2013
USA_Topo_Maps - Copyright:© 2013 National Geographic Society, i-cubed

ESRI
Date 754 KRR 2—)L T4 NAF Y 2—)L
9/22(H) | NHO10 11:00 ff 228 JLO06 11:10 il 228k
10:45 JOHN F KENNEDY 11:05 JOHN F KENNEDY
9/24 (:K) | UA685 15:07 NYC/LAGUARDIA AA 341 | 15:20 NYC/LAGUARDIA
16:41 CHICAGO/OHARE 17:05 CHICAGO/OHARE
9/26(A) | UA 1400 | 09:05 CHICAGO/OHARE AA053 09:35 CHICAGO/OHARE
11:46  SAN FRANCISCO 12:05 SAN FRANCISCO
9/28(+) | NH 007 12:25 SAN FRANCISCO JLOO1 19:30 SAN FRANCISCO
9/29(H) 15:25 Rk mZek 22:20 PIHZEHE
(2) &A%k
Date Hotel Name Address
9/22,23 Days Inn Long Island City 31-36 Queens Blvd Long Island City, NY 11101
9/24,05 | Howard Johnson Innand Suites Elk | g0 by 6o1ve RoAD ELK GROVE VILLAGE, IL 60007
Grove Village O Hare
FAIRFIELD INN AND SUITES BY . .
9/26, 27 VARRIOTT 250 E1 Camino Real, Millbrae, CA 94030
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(3) KREIAKRIE

H B 7 B FLIGHT E Al
11:00 [NHO10 EE14—SFH LA SHHE 10:15 |JFKEIE |Terminal TRIE B TI~NEE)
11:10 [JLO06 EE24—SFILHSHFE 10:35 |JFKEIZE [T1EI%E
o/20 | 11:50 |JFKEIFOLS TI3— T—D VRIS _
@) B~ THH BYL—3BIZHFE (LUAXE. ILIRE. FithE)
12:30 |Days Inn Long Island City#& 31-36 Queens Blvd, Long Island City, NY 11101
17:00 |#EHX (EREK) HTREEISTNYCLRARS A
21:00 |FRTILE HTREKISTHRTILA
9:00 |OE—&%&
9:10 | T EkIZTMercury NYCA T4 AN
10:00 |Mercury NYC £5= NYC DOB&Dougl=Z & B EFEBIM-CIME AEHIBN BRI
12:00 BB
9/23(R) 14:30 [HETFEKICTPBA
15:00 |PB-CAVE - ONE Penn Plaza PBIZH THCIMEBAEFIEERTH
21:00 INYHHATY B thTF#T 5 B # T #ICTHotel~
23:00 [Days Inn Long Island City7&
9:00 |FIEFELH TI0A~TEE)
9:20 [BBFzvIT7INEEFFEE . XBHIES
9:30 [ TFERICTIRERIEA
10:00 |7 World Trade CenterBii £ & HTEKIZTCIME ARIBEA
12:00 [ FEICTHRTILA
9/24 (k)| 13:00 |LA GUARDIA, TERMINAL: B RTILTRIYZINEZIL—TLGAN ZETRE
15:07 |UAB85(ANAF—L) A—ZF)LBADHFE 16:41 DA% |TIBIEERTINGEE
15:20 |AAB41(JALF—L) A—3FILBADHH 17:05 |Lh3% |T3HIE
17:30 [T3(AABIFR—SFIL)A—T—JILRIES
LY BA—THRTILA | TAEYI=/\V2EIST
18:00 [Howard Johnson Inn and Suites Elk Grove Village O’Hare7& RTIVEERIABLANSVTYE
7:30 |OE—&%£4&
7:50 |LUAh—IZTHEE
10:00 (A1) /ARET—I\F v R—UKRE|E MeER 1R E2 L BIMBRE R FE N
0/250K) 12:00 |RE FRHIIIZT _ _ _ —
13:00 [1)/AKE KEBEET EFREETTMER. BMYRA—CyiBRELOERKE
17:00 |7—/\F v R—VAERBISTY E
19:00 |LAA—IZTHEE
21:00 [Howard Johnson Inn and Suites Elk Grove Village O'Hare7&
7:00 |HHEFEEHTOE—ES. FTVIT Ik
7:00 |LYAA—IZTEHEA
9:05 |UAT400(ANAF—L) A—ZF)LIMSHF 11:46 |SFO%& |T3FI&E
9:35 |AAS3(JALF—L) Z—IFI/L3MLHF 12:05 |SFOE |T2Z|%E
12:30 |T2(AARIFER—SF L) A—0T—JLEIES
0/26 () LUAh—IZTHH TAFEYIZNL28IZT _
13:30 |One Market Gallery7& FrI—RZ. CIMBEARGRA. FERFECIMEASHIBN
L Ah—IZTHE
15:00 | TEHEFIGHRER Presidio Parkwayifi5 B2
LUAh—IZTEH
17:00 | Y2750 RaTNTY B
21:00 |Fairfield Inn SFO Airportti& Itinerary
820 [OE—%&4&
8:30 |L Ah—IZTHH
9:30 |RALTH—F K% CIFERR 4B/
12.00 |RE
9/27(sk) 13:00 | RAV IH—RK K% BIM/CIM ROIT—/avSEE R
LUAh—IZTEH
18:00 |Palo AltofIINTY & fEE
19:00 |Fairfield Inn SFO Airporti&
KWEE £HE
8:00 |[ANAF—LDHOE—EE JALF—L(F B RS
10:00 |[ANAF—L L2 Ah— (LIRS IZTHE
AMT7A)H RE R i
9/28(%)[10:30 [sFo &
12:25 [NHOO7 Hi% 298 B HE
11:00
19:30 [JLOOT Hi8 izso PEE |JALF—LEBBTET0ETIEEFIv I
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9/22, 23 NYC %)

World_Street_Map - Sources: Esri, DeLorme, NAVTEQ, USGS, Intermap, iPC,
NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, 2013

USA_Topo_Maps - Copyright:© 2013 National Geographic Society, i-cubed
ESRI

A: Days Inn, 31-36 Queens Boulevard, Long Island City, NY 11101, United States
B: (1) Mercury Meeting , 280 Broadway, 7" F1. New York, NY 10007(9/23)

@ =a2—39—=2U— K+ hb—F- k¥ —(9/24)
C:Parsons Brinckehoff ,One Penn Plaza NY, NY 10019(9/23)
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9/25 T N~A U ) A R

World_Street_Map - Sources: Esri, DelLorme,

NAVTEQ, USGS, Intermap, iPC, NRCAN, Esri Japan,
METI, Esri China (Hong Kong), Esri (Thailand),

B TomTom, 2013

USA_Topo_Maps - Copyright:© 2013 National

Geographic Society, i-cubed

ESRI

A: Howard Johnson Inn and Suites Elk Grove Village 0 Hare

B: University of Illinois at Urbana—Champaign, Champaign, IL, United States (}J 254Km)
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9/27 IRTIN~AK T — RRF

World_Street_Map - Sources: Esri, DeLorme, NAVTEQ, USGS, Intermap, iPC,
NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, 2013 B
USA_Topo_Maps - Copyright:© 2013 National Geographic Society, i-cubed
ESRI

A: FAIRFIELD INN AND SUITES BY MARRIOTT, 250 El Camino Real, Millbrae, CA 94030

B: University of Stanford, Serra Mall, Stanford, Californie, Etats—Unis (KJ 36km)
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M2 F-LBAER(EXD
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EH-3 ERTIEEM (EX)

Date Lv Av

Stay

Activity

Delegation

Meeting Venue Artendee Candidates from US e
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FH-4 BEAH

“E-4. 1 Streamlining Facility Delivery Bill East, PhD, PE, F.ASCE

GE-4.2 TS UAT T oA G - TR L TED CIM

% £t-4. 3 FORUM ON BUILDING AND CIVIL INFORMATION MODELING (BIM/CIM)

“E-4. 4 Information Systems for Civil and Environmental Engineering  Joshua Peschel, PhD

&Hl-4.5 Autonomous Vision—based Condition Assessment of Civil Infrastructure Systems

%El-4. 6 Building and Civil Information Modeling & Intelligent, Information—Intensive Systems

for Supporting Sustainable Infrastructure Systems Nora El-Gohary, Ph.D.

&#$}-4. 7 BIM for Infrastructure Finamcial Impact for all stakeholders Ken Stow
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TEZjJ‘JFjsz%’,’E - #h 1t T2 ) C|M Alaskan Way Viaduct
A 2
Civil 3D THh TR L E B EMD KT USA
RAVRITORDR R E S
Navisworks CF$FzvoEITFELZIaL—L3y
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SEPTEMBER 25, 2013

FORUM ON BUILDING AND CIVIL
INFORMATION MODELING (BIM/CIM)

A LIFECYCLE PERSPECTIVE

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
Newmark Civil Engineering Lab, 205 N. Mathews Ave., Urbana, IL 61801
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CEE at lllinois
September 25, 2013

Forum on Building and Civil Information Modeling (BIM/CIM)

Agenda

Wednesday 9/25/2013

10:00 - 10:30 a.m. Arrive Champaign
Professor Mani Golparvar will meet to
provide parking permits
10:30 - 11:00 a.m. Meeting with Professor Mani Golparvar | 3218 Newmark
11:00 - 12:00 p.m. Presentation by Dr. Jan Reinhardt 3310 Newmark
12:00 - 1:30 p.m. Lunch at the Ballroom, Illini Union, with 2nd Floor, lllini Union
Professors Mani Golparvar, Liang Liu, | Ballroom
Khaled El-Rayes, Nora El-Gohary
Reservation under: Mani
1:30 - 2:00 p.m. Presentation by Professor Mani 3218 Newmark
Golparvar
2:30 - 3:00 p.m. Tour of the Structures Lab Newmark Civil Engineering
Professor John Popovics Laboratory
3:00 - 3:30 p.m. Meeting with Professor Josh Peschel 1302 Siebel Center
3:30-4:30 p.m. Presentation by Dr. Bill East 1302 Siebel Center
4:30 - 5:00 p.m. Follow up Discussion 1302 Siebel Center
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Participants Group 1- Delegation from Japan

Prof. Nobuyoshi YABUKI

Representation: Japan Society of Civil Engineers

Affiliation: Division of Sustainable Energy and Environmental Engineering

Position: Professor at Osaka University

Interests: To acquire information, knowledge, and documents on how BIM methodology is
employed in civil infrastructure projects, particularly, about information sharing
among different parties, contractual matters (DB vs. DBB), methods to evaluate the
benefits from Infrastructure BIM, dissemination issues (including training), and
prospects on Integrated Project Delivery (IPD).

Mr. Shinichiro MOTOMURA

Representation: Ministry of Land, Infrastructure, Transport and Tourism

Affiliation: Construction System Management Office, Minister's Secretariat Engineering

Affairs Division, MLIT

Position: Subsection Chief

Interests: Having understood that everything has been set in the US to proceed BIM for
Infrastructure initiatives such as organization, human resource, budget and law
needed, how and what kind of background did US establish initiatives of BIM for
Infrastructure?

What kind of advantage to introduce BIM for Infrastructure at construction sites? Is

there any rule or guideline for BIM model submittal to governments and its accuracy
or credibility?

Mr. Teruaki KAGEYAMA, P.E.
Representation: Japan Construction Information Center
Affiliation: Research and Development Department, JACIC
Position: Senior Researcher
Interests: Procurement process of BIM
How to manage the outcome of BIM (As Build, Delivery system)

MR. Shigeki HIGASHIDE

Representation: Advanced Construction Technology Center

Affiliation: Research dept.1 and 2, ACTEC

Position: Director

Interests: Progressive means of shift from 2D to BIM and introduction of BIM to industry? BIM
introduction to the infrastructure industry requires drastic changes in business rules
and legislation, so it looks difficult to immediately proceed and requiring step-by-step
process. | would like to know any specific information such as goals, key activities,
priorities and roadmaps. Information exchange and sharing means?
| would like to know rules and systems as well as how to manage the systems among
multiple organizations such as public sector owners, contractors and local stake
holders.

Dr. Takashi FUJISHIMA

Representation: Japan Construction Machinery and Construction Association

Affiliation: Third Research Division, Construction Method and Machinery Research Institute
(CMI)

Position: Manager

Interests: Assuming that overall lifecycle productivity is improved with BIM introduction:
which business process is reduced; is any work hour reduction expected; and which
business process is improved? On the other hand, which business process is
increased; is any work hour increase expected; and is any cost increased? Specifically
in terms of increased cost, who is going to consume the cost increase and how if the
owner wants the contractor to execute the project with BIM.
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N/A

N/A

Mr. Yasuo FUJISAWA

Representation: Japan Civil Engineering Consultants Association

Affiliation: Information Technology Department, Yachiyo Engineering Co., Ltd.

Position: Department Manager

Interests: Any advice to Japan that decided to promote BIM for Infrastructure from now would
be appreciated.

Mr. Shinya SUGIURA

Representation: Japan Federation of Construction Contractors

Affiliation: Civil Division General Manager room, Obayashi Corporation

Position: Manager, Information Planning Division

Interests: What is the motivation for small and medium sized contractors to positively
implemented BIM for Infrastructure?

When you decide to implement BIM for Infrastructure to a construction project, is there any
specific industry-wide rule for the decision or individual firm has its own? The cost
required to implement BIM for Infrastructure is too high for smaller firms, specifically
smaller construction firms.

Who creates BIM model? The employee or is it outsourced?

Dr. Yoshihiko FUKUCHI

Representation: WW ENI Sales Development, Autodesk Inc

Affiliation: APAC ENI Sales Development Executive

Interests: Any success case or unsuccessful case of BIM for operation and maintenance in
infrastructure?

Mr. Kazuhito NISHIHARA
Representation: The Kensetsutsushin Shimbun Corporation

Mr. Seiji YAMAMOTO
Representation: Autodesk JAPAN

Mr. Tomoharu YAMANE
Representation: Autodesk JAPAN
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Participants Group 2- U.S. Partners

Dr. Bill EAST, P.E.
Representation: CERL — R&D Center
Position: Research Civil Engineer

Dr. Jan REINHARDT

Representation: ADEPT Project Delivery Ltd.

Position: Founder/Principal — Former Program Manager for Virtual Design and
Construction for Turner Construction Company

Mr. Doug EBERHARD
Representation: Autodesk US, formerly Parsons Brinckerhoff
Position: Sr. Director — Infrastructure Project Development
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Directions to Newmark Civil Engineering Laboratory:

Address: 205 N. Mathews, Urbana, IL 61801

Please make your way to the southeast entrance of the building (black arrow) and take the stairway (first
door on your left upon entering the building) up to the 3 floor.

Once on the 3rd floor of Newmark, please walk north to room 3129 (on the left) where you will find
Professor Mani Golparvar-Fard’s office (3129d).

Feel free to email (fellis@illinois.edu) or call (#217-300-3646) with any questions.
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Prof. Joshua Peschel Current Research

Post-Disaster Responsels
* small UAVs used for inspection

* response teams are ad hoc

* human-robot interfaces are key

Rainforest Hydrology*

* energy-water measurements lacking
* several barriers to measurement

* physical object interaction necessary

Transportation Monitoring
e errors in traffic system estimation
* problem streets/roads not known
* robot acts as traffic state filter
[1] J.M. Peschel and R.R Murphy (2013). On the Human-Machine Interaction of Unmanned Aerial System Mission
Specialists. IEEE Transactions on Human-Machine Systems, in press.
[2] 3.M. Peschel, B.A. Duncan and R.R. Murphy (2013). A Mission Specialist Interface for Small Unmanned Aerial
Systems. IEEE Transactions on Human-Machine Systems, in review.
[3] R.R. Murphy, J.M. Peschel, C. Arnett and D. Martin (2012). Projected Needs for Robot-Assisted Chemical, Biological,
Radiological, or Nuclear (CBRN) Incidents. In Proceedings of the 10th IEEE International Symposium on Safety,
Security, and Rescue Robotics (SSRR '12) (Nominated for Best Paper Award).

[4] J.M. Peschel (2012). Towards Physical Object Manipulation by Small Unmanned Aerial Systems. In Proceedings of
the 10th IEEE International Symposium on Safety, Security, and Rescue Robotics (SSRR '12) (Invited Paper).

Prof. Joshua Peschel Current Research (2)

Computational Geometry
* fair partitioning of polygons

* approximation algorithms

* wide applications

Sketch Recognitioni*

* computers learn what we draw

* algorithms and systems

* engineering education applications

Computer Vision

* soil-structure interaction

* looking inside soils

* shear strength of the material

[1] Hammond, T., D. Logsdon, J.M. Peschel, J. Johnston, P. Taele, A. Wolin and B. Paulson. 2010. A Sketch Recognition
System for Recognizing Free-Hand Course-of-Action Diagrams. In Proceedings of the 22nd Conference on Innovative
Applications of Atrtificial Intelligence (IAAI 2010), Atlanta, Georgia. (Acceptance Rate: 39%).

[2] J.M. Peschel and T. Hammond. (2010). A Pen-Based Approach for Water Resources Model User Interfacing. AWRA
GIS and Water Resources VI, Orlando, Florida.

[3] J.M. Peschel, B. Paulson and T. Hammond. (2009). A Surfaceless Pen-Based Interface. In Proceedings of the 7th
ACM SIGCHI Annual Conference on Creativity and Cognition, Berkeley, California.

[4] 3.M. Peschel and T. Hammond. (2008). STRAT: A Sketched-Truss Recognition and Analysis Tool. In Proceedings of
the Visual Languages and Computing (VLC) Special Session on Sketch Computing, Boston, Massachusetts.
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Applications in Environmental Hydrology
and Hydraulic Engineering
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Other Applications in Civil and
Environmental Engineering

Other Applications in Civil and
Environmental Engineering (2)
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Status of Information Systems

We do these things very well

* represent large and complex infrastructure systems
* model changes in space and time
* provide two-dimensional representations of these systems

We do not do these things very well

* three-dimensional representations of infrastructure systems
* high resolution features at points and in three dimensions

* data interoperability and HCI are limiting factors

My Biggest Problem
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Autonomous Vision-based
Condition Assessment
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Mani Golparvar,ehp. Derek Hoiem,ph.p,

Assistant Professor Assistant Professor
Real-time & Automated Monitoring & Control Lab Computer Vision Lab

Department of Civil and Environmental Eng. Department of Computer Science
E-mail: mgolpar@illinois.edu E-mail: dhoiem@illinois.edu
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Department of Aerospace Eng. Autodesk Co.
E-mail: tbretl@illinois.edu E-mail: yfukuchi@alum.mit.edu

UNIVERSITY OF ILLINOIS, URBANA-CHAMPAIGN

Civil Infrastructure Condition Assessment

Aerial robots to collect visual data (images and
videos) for stability analysis

|dentify and Assess damaged areas




Civil Infrastructure Condition Assessment

Aerial robots to collect visual data (images and
videos) for damage assessment

|I. Health Monitoring in Contaminated Sites
- Autonomous collection of visual data

Fukushima Daiichi Nuclear Power plant | disaster, 201 |

Civil Infrastructure Condition Assessment

Robotic Platforms to collect visual data (images
and videos) for condition assessment

lll. Continuous Health Monitoring

[

Raised Cut Spike (left) and a
Properly Seated Cut Spike (right)

Missing spikes or improper
spiking patterns

FRA's Transportation Technology Center and Virginia Tech RTL Test Tracks, Mar 2011




Civil Infrastructure Condition Assessment

Aerial robots to collect visual data (images and
videos) to assist with condition assessment

IV. Bridge Condition Assessment

WWW.dOt-WisconSin-gov http://www.upandundergroup.com/uubridges.html

www.dot.wisconsin.gov www.facelift.co.uk www.dot.nd.gov

Overview of Proposed Methodology

Autonomous Collection
of Digital Images

Dense 3D
Reconstruction

+ Mesh Modeling
' 1
Detection of
Surface
Anomalies

v

Color-coded
Mesh




Preliminary Case Study |

48, 7MP photos taken in circle at 2.4 m from column

Approximately equal spacing between photos (30 cm)

Column dimensions: 140x53x23 cm

5 min to gather images, 4 min computation to process
(GPU and Multi-core CPU implementation)

2D images Textured 3D mesh model

Preliminary Case Study (continued)

Mark hard-to-identify cracks using 3D geometrical
and appearance-based detection

Criterion: Is [90-8| > threshold angle?
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Preliminary Case Study |l

3D reconstruction of Rail track geometry for the purpose of
detecting anomalies on track itself and supporting system

100 <2144x1244 px> images; ~4sec of camera movement

Preliminary Case Study llI

Detecting cracks on surface of asphalt

1) () ©) Q)
©) () Q) ©)
(11) (12) (13) (14)

(16) 17) ) (19)

Surface Defect




Preliminary Case Study Il (continued)

Detecting cracks and potholes on surface of asphalt
- 3D reconstruction
- mesh modeling
- detection and assessment of defect

Preliminary Case Study IV
SliEmem
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Preliminary Case Study IV (cont.)

Autonomous data collection and 3D reconstruction

Integrated as-planned / as-built modeling and assessment of changes

|. Joint visualization of vision-based as-built models and
BIM-based as-planned models

2. Automated as-built 3D modeling




Overview of the D*AR modeling pipeline

»

Collect Images and Videos Using
Consumer-Level Digital Cameras (no

control or pre-calibration required)

Reconstruct 3D as-built point clouds
Develop 4D point clouds .
Overview of data and processes

Superimpose 4D BIM + 4D point clouds  In the D*AR reconstruction, automated progress

St monitoring engine and visualization system
Analyze progress deviations

Preliminary Case StudyV - Rendering




Preliminary Case StudyV (Cont'd)

Automated 3D As-built Modeling

|. Reconstruct 3D Geometry in form of a Pointcloud Model
2. Reason about Scene Layout (next slide)
3. Segment point cloud into parts

4. Perform Model (Primitive and NURBY) fitting




Automated Reasoning of Room Layout

Automated Extraction of Room Layout for As-built Modeling

Detected Edges Surface Labels Box Layout

Detected Edges Surface Labels Box Layout
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Building and Civil Information Modeling
&
Intelligent, Information-Intensive Systems
for Supporting
Sustainable Infrastructure Systems

Nora El-Gohary, Ph.D.
Assistant Professor
Department of Civil & Environmental Engineering

How to Approach Infrastructure Renewal?

Infrastructure systems in the U.S. are deteriorating &
require major rehabilitation & significant reinvestment

“However, approaching infrastructure renewal by
continuing to use the same processes, practices,
technologies, and materials that were developed in the
20t century will likely yield the same results” (NRC 2009)

In moving toward physically, socially, economically &
environmentally sustainable infrastructure systems,

we need “a paradigm shift in how the nation thinks about,
builds, operates, and invests in critical infrastructure
systems” (NRC 2009): paradigm that

“brings more information and more stakeholders
to the table” and makes use of Nnew technologies.
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Fundamental Questions

How to develop & manage our civil
infrastructure systems in a more
stakeholder-conscious way?

How to leverage current data, information,
knowledge & how to create new knowledge
to support our civil infrastructure systems?

How to support intelligent, automated
analyses for more sustainable & efficient
development and management of our civil
infrastructure systems?

Stakeholder-Conscious & Value-
Sensitive Project Planning & Design
« How to plan, design, construct & operate our civil

Infrastructure systems in a way that maximizes its
collective life cycle value?

Building & Civil
Information
Models
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Automated Environmental
Compliance Checking

« Cost of compliance checking: over $2 billion per year (AGC
2010)

» Cost of non-compliance: violators spent $12.1 billion during
fiscal year 2010 to achieve environmental compliance (US
EPA 2011)

Human-Centered & Value-Sensitive
Improvement of Building Energy Efficiency

« How to improve building energy efficiency by
reducing energy consumption while maintaining
user (occupant) values?

— Empirical Studies

— Building Information Modeling

— Machine Learning Algorithms /
— BIM-integrated Simulation

Sanquist et al. 2010
110



Thanks!

Questions?
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Autodesk 2013
BIM for Infrastructure
Financial Impact for all Stakeholders

Autodesk

Ken Stowe

Tl W 7
o MAﬁﬁ:‘:’:‘ g

Agenda

Global Experiences and Observations
Opportunities — Lean Philosophy —

6 years of Collecting Research

9 years of ROI Workshop

Results of Workshop Forecast
Implementing High Performance Initiative
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Global Experiences and Observations

1970 — Layout and Control — Manual

1980 — Estimating — Bridge

1983 — Steel Penstock — Field Engineer

1985 — Scheduling Manager — Wastewater

1988 — First 3D in AutoCAD - Hydroelectric
Power

1991 — EuroDisney — 4D by Hand

1992 — Lean Workflow for Rockwork —
EuroDisney

1994 - First 4D in AutoCAD - Hewlett Packard
Manufacturing

1997 — Sharing 3D CAD Files — New England
Agquarium - finding Clashes

1998 — First Revit 4D with Safety and Security
— Boston Museum of Fine Arts

Global Experiences and Observations

%@@%
A A
A
bay

© 2013 Autodesk
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Opportunities — Lean Philosophy

Human Resol Leadership &
u ReWOrk uné:pabllit:m cwmur:ic:tion
= Rework—the enemy of
Productivity oo i aawimil
Skill Lovels  Lack of Operations (End

=  Quality Problems and
Rework

User) Persons Buy-in

e ...79% of the problems originate in the design phase and that these quality problems can cost as much as 12.4% of
the contract amount (Burati, 1992).

e “ _studies have been conducted on the amount of rework performed on projects but most range from 4%
(direct cost) to 14%.” Chelson (2010)

© 2013 Autodesk

Measuring and Classifying Construction Field Rework: A
Pilot Study

Rework

Aminah Robinson Fayek, Ph.D., P.Eng.
Manjula Dissanayake, Provisional Ph.D. Candidate
Oswaldo Campero, M.Eng.
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The Cost of Rework — ENR Magazine quoting CII

= Rework costs—including labor, materials, equipment and
subcontractors—can run from 2% to 20% of a project’s total
contract amount. That equates to an estimated total of $15
billion a year, according to CII. Breaking that down further, the
institute found the direct cost of rework averaged 2.4% of total
contract value for standard industrial construction projects and
12.4% for civil and heavy industrial projects.

=  http://enr.construction.com/business_management/project_delivery/2012/1203—-contractors—confront—the—

growing—costs—of-rework.asp

© 2013 Autodesk

Opportunities — Strategy
Aim to Fix the Dominos of Rework

=  Document Existing in 2D

= Design/Communicate in 2D
=  (Clashes, Inconsistencies,
lllogical Design

Lack of User Buy—in

Bid with Flawed Design
Requests for Information
Low Confidence/Prefabrication
Change Orders

Rework

Field Inefficiency

Delays, Overtime
Low Quality These become your PREDICTIVE Key Performance
Late Completion  [§lglsIler 10018

© 2013 Autodesk
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7 years of Collecting Research
Research — 45 sources

© 2013 Autodesk

© 2013 Autodesk

Center for Integrated Facilities Engineering (CIFE) — Stanford CA US
University of Seoul — Ghang Lee — Korea

Construction Industry Institute — Auburn TX US
University of Salford— Koskela — UK

Israel Institute of Technology — Sacks — Israel
University of Maryland — Chelson — MD US

University of Michigan — US

University of Southern California — Becerik—Gerber — US
Lean Construction Institute — International Org.
University of Alberta — Fayek — Canada

University of British Columbia — Staub—French — Canada
Delft University— Moran — Netherlands

Australian Journal of Construction Economics — Azhar— Australia

Plus Publicly available case studies with evidence of measuring performance
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Research — What are the Financial Impacts of BIM on
Project Performance?

These studies also report very few or no RFls, COs due to conflicts,
and incredibly reduced plan conflicts and rework. (Chelson 2010)

Reduction of rework and idle time due to site conflicts
savings for trade contractors are on the order of 9% of
project costs. (Chelson 2010)

...construction concerns were evaluated by the Cll which determined that direct
rework costs were 5% of project costs (Cll, 2005).

...a typical firm that experienced rework costs estimated at 5% of their contract
value. Once a quality assurance ...program was implemented, rework was
reduced to less than 1% of the contract value in most of its projects” (Lomas).

© 2013 Autodesk

Financial Impact of Investing in BIM/Productivity Initiatives

Labor Productivity

“labor productivity 15% to 30% better than industry
standards (Khanzode, 2007)”

“engineers had 47% decrease in labor hours needed to design
and manage projects (Kaner, 2008)”

© 2013 Autodesk
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UK Government Mandates and Performance Results

© 2013 Autodesk

The government has championed the use of building information modeling (BIM)
after it was announced that £1.7 billion has been saved on major projects over
the past year.

Ministers had been full of praise for the technology and were impressed by the
way it can make the construction phase a much more efficient process. Stephen
Kelly, chief operating officer at the Cabinet Office, explained to Construction
News that 66 per cent of the £400 billion Major Project Authority portfolio is now
being delivered on time and within budget, a substantial improvement on the 33
per cent seen in 2010.

http://www.jacksons—security.co.uk/News/building—development/bim—praised—after—govt—saves—1.7bn—on—
major—projects—2659.aspx

Benefits to the Industry as a whole (UK reference NIBS)

- And the Costs of BIM

Benefits to the Industry as a whole In the US NIBS study analysts reviewed the
performance of projects in the context of information management, its flows and reuse
between businesses and the costs of not enabling these processes through the use of
tools such as BIM.

Their analysis indicated that the net—savings offsetting set up costs to be 5% on the
construction of new—build projects and 1.5% in refurbishments. The study did not go on
to analyse the savings derived from the operational or facilities management during the
post occupancy stages.

Will BIM adoption involve a cost premium? Details are yet to emerge, but costs are
estimated to increase by 1% overall, but net savings of 5% on construction cost should
be achieved as a minimum. Improved base design information should reduce modelling
costs of other team members.

Strategy Paper for the Government Construction Client Group - From the BIM Industry Working Group
— March 2011 http://www.bimtaskgroup.org/wp-content/uploads/2012/03/BIS-BIM-strategy-Report.pdf
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Turner Construction — Labor Productivity

© 2013 Autodesk

US DOE - Industrial BIM — 10% Overall Savings

=  The U.S. Department of Energy’ s Natinal Nuclear Security
Administration processes nuclear and high—explosive materials
at its Pantex complex in Amarillo, Texas. CH2M-Hill is providing
full design services for a new $100 million, 45,000—sq—ft high—
explosives pressing facility there.

= When conventional CAD construction documents were 95%
complete, the project went on hold for funding and scope
Taking advantage of this hiatus, Forman modified CH2MHill’ s
contract, giving it four months to convert the CAD design into
BIM.

=  The modeling proved highly valuable. Clash—detection software
identified thousands of collisions, but, more importantly, virtually
“walking through” every room with the operations staff, the
software uncovered more than 500 serious problems.

= Independent cost estimators calculated a $10-million savings

generated by the modeling effort.

. http://california.construction.com/features/archive/2009/1109 F2 BIMSpecialRepor
t.asp

© 2013 Autodesk
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Overall Savings vs Modeling Effort

Festival Place, Basingstoke

Opened in 2002, Festival Place is a large regional shopping centre in
Hampshire, redeveloped at a cost of &110 million. New buildings had to
be fitted around existing shops in a complex jigsaw, so a 3D model was
used to simplify the process, enable spatial co—ordination and clash
detection, and help sequence the construction programme.

Costs: The initial model took two modelers three months to complete.
Benefits: Savings of around 9% (est) realized in the construction phase.

Constructing the business case — British Standards Institution

© 2013 Autodesk

Cost avoidance and savings for Wisconsin's Mitchell
Interchange Project

© 2013 Autodesk

“The successful use of BIM as a proof—of—concept for construction
of the Mitchell Interchange has encouraged WisDOT to move
forward with deploying BIM in the design and construction phases of
the $1.7 billion reconstruction and capacity expansion of the Zoo
interchange in Milwaukee — Wisconsin's busiest interchange,”
concluded Bob Gutierrez, WisDOT SE Freeways design chief.
Model-based visualizations and construction simulations proved
helpful for all project stakeholders — designers, contractors, and
owner as well as for other stakeholders and the public. “The
construction team met regularly ---using Navisworks to visualize and
evaluate construction issues and trade—offs in real time, streamlining
decision—-making,” explained Oldenburg. The 3D model and 4D
simulations were used prior to construction to fine—tune
construction planning and to evaluate design impacts on
construction—related traffic delays and life—cycle operations and
maintenance activities such as snow removal, upkeep of roadside
landscaping, and access for both routine maintenance and
emergencies.

http://www.rebuildingamericasinfrastructure.com/magazine-article-rai-10-2012-redesigning_a complex _critical freeway-9018.html
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Financial Impact Workshop
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Note:
Project Team Savings Average
11.55% of Project Budget

CM’ s Average Savings is 17%
of Project Savings




Skanska — JFK Airport

= At JFK airport, using 3-D modeling to develop solutions

= July 19, 2013 by Alex Filotti New York City’ s John F. Kennedy International Airport in New York
is one of the busiest airports in the world, with more than 45 million passengers streaming
through its terminals. It’ s very challenging to work amidst all of those people and the planes that
carry them about without disturbing any aspects of this mini—city — not impacting ongoing
operations is an essential part of airport construction.

=  Building information modeling (BIM) helped us successfully navigate this complex environment
while doing the foundation work as part of the team for the JFK’ s Checked Baggage Inspection
System project. With BIM, we provided the owner with a 21 percent savings from the original
design cost, shortened the schedule by three weeks and provided a safe job site in which there
were no lost—time accidents.

= Skanska’ s work included driving 152 foundation piles. Our use of BIM stemmed from a vexing
challenge: 42 of the 152 piles required for this project needed to be driven underneath and just
six inches from the tapered cantilever glass wall of the existing, operating terminal. Additionally,
airplane wings would be just feet from Skanska’ s pile driving rigs as the jets taxied about. We
needed a smart solution to help us successfully and safely deliver our portion of the project.

Source: http://blog.usa.skanska.com/category/construct/

© 2013 Autodesk

Water Treatment Plant
Clashes, RFI’ s, Schedule

= Archer Western of Atlanta, a subsidiary of Walsh,
used BIM on the $76—million Central Arizona Project
water treatment plant expansion, building models from
2D drawings created by the project engineers.
Klancnik says the company spent $40,000 to create
the models, but identified more than $150,000 in
system clashes. Requests for information were also
reduced by an estimated 75%, with zero change
orders. Klancnik says that the 12 people who worked
on the model during preconstruction saved the work
of dozens in the field later, helping shave the 28—
month schedule by five weeks.

© 2013 Autodesk
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Industrial BIM —Barton Malow

= Barton Malow was selected as the General Contractor for
SeverStal’ s Pickle Line Tandem Cold Mill (PLTCM) and Hot
Dip Coating Line (HDCL) projects. The 320,000 SF (plus
180,000 band staging area) PLTCM incorporates two separate
steel-making processes ---Accelerated 10 weeks during
construction, the $150 million project will be completed in just
14 months...the model verified quantities... Another benefit
from the model included tracking process equipment through
Vela Systems to provide an electronic turnover package to
SeverStal. The package includes a database of all equipment
and its installation and maintenance history. SeverStal
realized a $900,000 savings in quantity verification as bid
process and a $10 million savings in interference resolution

= http://www.bartonmalow.com/projects/severstal

© 2013 Autodesk

PARKING GARAGE — Change Orders and Delays

© 2013 Autodesk
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Specifying Information Requirements for

Operations and Maintenance

© 2013 Autodesk

The Unified Facilities Guide

Specifications (UFGS), a joint effort of

several US federal government
agencies, are construction guide
specifications used in facility
construction projects of the
participating agencies. The guide

includes this list (see Appendix B for a

more detailed version) of the types of

information required in operations &
maintenance data package:

Spatial Assets

Equipment Assets

Parts and Warranty Contacts
Warranty Information
Replacement Parts
Operating Plans

Preventive Maintenance
Emergency Operations
Troubleshooting Instructions
Safety Instructions
Coordinates

Products and Equipment Attributes

Results of Workshop Forecast (Sample Project $200M)

© 2013 Autodesk
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Implementing High Performance Initiative

© 2013 Autodesk

Savings to Owner

Field BIM - Safer Site, More Control, Digital Survey, Crew Tracking,

Smaller, more focused Team, $40,000

Higher Quality Facility, Fewer Warranty Problems, $-

3D and 4D Visualization Logistics/Sequencing Studies - Efficiencies,
$1,500,000
Faster More Accurate Prices, $200,000

Model Based Energy and Sustainability Analysis, $2,500,000

Overall Design Duration, $500,000

Lower Prices, Less Anticipated Risk by Subcontractors -

Prefabrication and Just in Time Deliveries, $1,500,000 Fewer Owner Changes, $2,500,000

More Organized Efficient Document Management System, $25,000

Lower Printing, Packing, Copying, Shipping, Receiving, Distributing,
$50,000

Deliver Earlier C of O and Information-Rich As-Built Model,

$4,400,000 More Universally understood Scope of Project Design, $1,000,000

Fewer Design Change Orders, $500,000

Lower General Conditions for GC and Subcontractors - Shorter
Project, $900,000

Easier Quicker Visualization for the GC's, Subs, Inspectors, $-

Gatwick Airport
&1.172bn spend between 2008 and 2014

BIM

© 2013 Autodesk

Data on its assets is key to a client like Gatwick, and one of the first things the Bechtel/Gatwick team did was develop a standard
form for all works information with a BIM model at its heart. This was back in 2010, some nine months before the government
placed BIM models at the heart of its Construction Strategy.

at the heart

“Driving its development at Gatwick has been engineering manager Eli Walter. “In the past people were doing BIM but in a
haphazard manner. Probably nine months before the government’ s announcement, we had decided the same thing; that BIM was
going to be key.”

And data is the key. “BIM for us is not for all the pretty pictures, but because it is a smarter way of working; for us it is a data set
to be used by everyone — technicians, asset managers and the engineering team,” he says. ***

---The prospect BIM holds is that we can get all that information in a model, so that 25 years down the line we will be able to peer
in and see our archive.

Gatwick’ s BIM model is built primarily around Autodesk and Revit, but other platforms could use it if required — for example Civil
3D for highways work.

Phillpot is also confident that contractors see the benefit of BIM. “Contractors can get a huge advantage if they use the BIM
model. Modelling in 4D can absolutely help with project planning. ---

And pretty pictures do play a part, particularly in winning over airlines when planning works. “You can provide assurance to airlines
whose chief concern is their daily operation,” says Phillpot.

http://www.nce.co.uk/gatwick—airport—ready—for—take—off/8635328.article
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Winning Owner and Public Support for the Design
HNTB — San Diego Airport

© 2013 Autodesk

AHEAD OF SCHEDULE, UNDER BUDGET
From the Beginning “It has created
incredible gains”

L] Clash detection

=  Explaining to the owner and other interested
parties

Quotes start from 40 seconds and from

4:50 in the video
http://www.youtube.com/watch?v=kMZ TtsbPgQk

http://www.youtube.com/watch?v=377fUFfV08U

126






IRER

IXRFHRFZER

KE CIM &AM
ELXEBETIINEER
ICTRIMRNEZEES

4T 201441 A 20 H



	米国
	空白ページ




