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Document No. A-1

— HREXeL MA|RIZEe| Hl2kA Al
Standard Form of Agreement Between
Owner and Design Professional, CMAA
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General Conditions of the Construction|{Contract; Construction Manager—Contractor
Contract, CMAA Document No. A-3 Contract, CMAA Document No. GMP -3
— XL CMAIO| A 2FA Al = b Al
AGC | AGC 510(Related Publications: AGC 525, = gg %’g'g ol A/ =rAf
540, 545, 550) ’
— XL CMZEe| H I 2FA Al — SEEXIRL CMZEe| H okA{ Al
AIA Document B801/CMa, Standard Form of| @  AIA  Document A121/CMc-AGC
Agreement Between Owner And Construction|Document 565, Owner—Construction Manager
Manager Where The Construction Manager Is|Agreement  Where The  Construction
Not A Constructor Manager Is Also The Constructor
® AIA Document A131/CMc-AGC
— XL MAHRKIZEL| A 2k A Document 566, Owner—Construction Manager
AIA Document B141/CMa, Standard Form of|Agreement  Where The  Construction
Agreement Between Owner And Architect,|Manager Is Also The Constructor — Cost
Construction Manager—Adviser Edition Plus A Fee, No Guarantee Of Cost
_ wimxie} AlmAIZEe] HSEAAl AGC 230 Owner—Contractor Agreement &
=T oA=L A=A General Conditions—Cost Plus with Option for
AIA AlA  Document Owner

A101/CMa,
Contractor Agreement Form — Stipulated Sum
— Construction Manager—Adviser Edition

<SAF A2k dbtz=A >

AIA Document A201/CMa, General
Conditions of The Contract for Construction —
Construction Manager—Adviser Edition

<EH"A k=9 X|EA>
AIA Document A511/CMa

~|Preconstruction Service

AGC 250 Owner—Contractor Agreement &
General Conditions—GMP with Option for
Preconstruction Service

<SAHA kL HEZ=A>

AIA Document A201, General Conditions of
the Contract for Construction

— SREXIRL MAH KIZEe| H kA Al

AlA Document B141, Standard Form of
Agreement Between Owner and Architect

Az ¥k, Construction Project Delivery System, w21=, 2002014 23]
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2 Z1ke] B4l whek CMe] @l okzre] Aot UiEhbz AIAS] Alep 2o
L AR MR L QTS T FA5T o, AGCAAE AEAA G
S F CMe] AHE F4 i vjAleha ek W, CMAAE Z431, FAH e CMe)
977t gAIse ek,

5. CMR¥} fAFE H-4]
(1) g=e| MC &HAl10)

A= ALk lA 1960t SHHRE] €-8-5]7] AJZFgE v U A E(Management) &
} 28k W22 Management Contract(MC) ¥2]3} Construction Management(CM) "2
| gt} ol&lell FASHA it AlePEA 0w HET]= of gARE, MC WA
CM H2(CMF) 9] =3 o] AHE &85 o] Project Management(PM) H2%= %24
A omjol A MUXHES 733t g Jejetar 3 4

MC W22 gt Ad2kqio A dubg o2 CMRo|2kar olai ¥ it = W23} FALSH
™, MC AR AR Z27|d A A sidatgel Fhoiste Zﬂﬁ*}‘ﬁ%ﬂ A g5
&l tE A AlEA= gAY dET2HGO)S 7sH des wdetA Hrt
MCE 718402 Fa Abgel tigt #2](Management)2} % (Coordination) ¥} A& H-
T B ol diaA Rt Azl CMRY & Zpol7h glAIRE, MCHAR= &5l
Ao Al R BT sol O FAITAe] e AR A E T MC AlSF oA
CMA ok} miz7 bR & sl AFgdoll whet theket Fej= Hojd "F At wEbA 1=
CMR3} 7ro] thokst wlalo] Aloke] 7bsalth thak MC7F el A459E S0
A dda R vl CMRESHE E527F 8778 45 d5-35= MC7F A3 Alegtt
T SHAA ohigte] o] o] ﬁlr/}i’ sttt

o

o

MC 43 CM 21 3 MC 9el 95 48 e 0 B8] N4 Ao
2 el gon, CM Hows MC 4ol AU Qi Hoke FBeb] A% ool
Ae] o]}

o BRI, MC W49 AL A4RAH AS MC 4D} BT
59 FAIAAE TAE BHI] APAE ARAY o2 AR

10) AgH, st o A4 Aol dald gy A3k, 247}, 2003.7, pp.62-63
Keith Collier, Construction Contracts, A Reston Book, Prentice-Hall, Inc., 2nd. Ed.,
1987, pp.45-46
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295 Alestar 55 FadsoF sARt A=, CMRIY w7 A = AleAHGC 52 &
TE AlEAbERE AAE 97 AYaL 7] wiel A or RE 38| ofge
Al FolAl Hrk o] = Q& T Akek MC ARIAR el AleF4] AQfojut -2 2
7 ol gk =to]l BASHA HAAL o]lE 5387 1% vigke = CM el i
w7] AR Aol

MC W2je] 28 842 v=re] CMRI =y, ARz SHdA o] iU Ale
Fzoll e A wiel Y= TA= A9 FARaL e £33, AAgAel

A AlEFEell tigt AirkE 83t SHeM e e adks Bt st o
o FAR] A& 9lo] wlar CMR GMPA|Fo] o] -85]= vbd MCe| 7%
A H 2~ v]-8-(Management Fee)?t ©shs 352 A FARZ o] FolA]= A
o] tha zpollole} & = AT

(2) Yo MAAIZHURDE g4

A G Mgl AR ohiel AFuALI FYF AoRE Qe
AP FANARE Wajo] gleh, Qo] AANFUUARE gL 5

2o} Al FA RS A A Aol A Al T A} dFERLe] Al Th] PRE A 8 19
o, kel vere] AR AR GAeE Al Aok Aldshs Tastel A ARj A
FARe] ARlE] S Alglehs TR0] Sivk Ajlae] 58 Algalel i &4
o ool o] AAASIUAIREZE CMR 42 frAkeh ?101 A
Aoz AAANTIUAIE BAA Azl AlgE fd) steadret Aok
AAsHA gemths b SARIG 7100 i e AH] et @oﬂ*ﬂ CMR¥}
Aoz pel7k glom, Ao F 7] AT UAIE A2 Alge] thet WA/ A
A YL A= CMRETR: CMFE d¥4 07 Fold o7 ghaHn], o
FHUAHNE 42 CMF @48 AledAz74] 43 Zo= ofsishd .
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<¥E llI-4> CMRZ} O{E} FAL EH4[2] H|W

7= e 2 54 CMR2t Xto|H
o=l C - CMRO| tid AMAA(EC, GC)7t
- UFXE X5k CMFel 7|s0] SSHEE 2 ol A LIALG = AR
Jtx g o AlZo| olH Eo TSE T MT CMO_l—E (=N}
ZxE ke, Alse df =2 3l dioiol| MCe Zh=Xbo| zlg
Me= AR} A 22 slES of 20| MC= Z5Ale] &
T = MC }'7|' H =T °ITL= X|—?—J?:'||—E|'—0" 7':7(—{% — 7|——?—E‘” Alg‘
E5) 25 = EYO R i e
S A e | 7HA 2P slBA wAE 2o
- AIZ 0l% EPiSEls Bahel 60O | L ua mumon e cha &0l
olXtS Z} IR =040 A o =20 i
OE —L'_—E'I'OI HEFA l_vkl:l . _
- < — SFX|EH, MC HA| Cekeh A oFsiEf
£ 7K 7 A7 W20 S5He
2 CMRIt= ofE ®2 I 8l
o peig,
- Cigt, GMP2e| X 7F7t 0l=
Hzol ofE Folzt & = US.
- AARE ASTH| UFX F9 - 229 FALCM HAl2 72X
LR HE A2 =3l o=Z o|=e| CM ZtAle dHix|ol
HT To = — (=]
HAMNZ | - MSEAOA LFAtet [d+a5 X7t 5t YEl = Holol &
U XIHE | HEFH - Allzia|xp) st 2 A e =N
O - e/ Y XHE Aete MZASHK| gbercts FolM
- AA/AS LA 25 EFAe] 4| CMRI ZEMo=Z CE.
ol Mg BFo| YFA| £E - d=o| £ JIX| CM WAL AlBof
- CH5F X/ BA zHols x|=
~ ARE NS GAf o] ho! BE/HTH HES !
HEXHDZ AIA CMREEPE CMFE E|_—|—§
o=z IjUXHEAZRE AlA| Z0|5t o2 Tl
— AIBCHAlOIM WX} MBHMR | =1 AT EeE
7t HekA
HAAMS | - =2/L2| UXHE+SAL B2
HUXHE | DfLXHE
g - 1Eo| 7|50 E25tH, UFALL|
Q0| AL EE EY[Hoz AKY
0| Zotsts & AA, AlZ Lo
M wERLe| X|glo| B3t Z ol
T2
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6. CMR 4¥HHQ dxp

2 Ao CMR B4 Fashet] ol Fad F2o] e mFeHE o

el
AR sk JEAE ol
(1) CMR A2tR} M& s}

CMR 2ol A CMR Alepate] o] Abdzrloll= A a A5 F3sh7] i
of 7FA9Fe] A TRt AA o] Hojual, Aol TR HAlE A=
AL 7|2 o =2 s}y, WA= RFQ(Request for Qualifications)E #astar, A%
SOQ(Statement of Qualification)Z HIEO. 2 12} H7}E 2 A8t Long-list(-FAFA =}
S 23t SOQE B3l AWbEQl ZeAE 43 U HJUE FE Fo| it
ARl Ad, Z2AES 7|& e, AA|, 4%, A4, drkae, AAL VE. 2 b
of gk A B 58 T ST AY, T, TR, A ol FAR ZRAE
3743, 7199 AFSH, TR a8 B tigk kg A 5~10d 9] A&
& 2 A A d3 AFRS 9 oA d YA o] A-(Minority Participation) %
51(Local Expertise)s< %H7}3kc},

S FAAAE o2 RFP(Request for Proposal)S &Hajale] A&
ARFA e Bt F7HE AAlstaL, JEF T HusE skl = Y STHAE
whste] BAetal, A3 E FH S 7ES ol g AlFdk wErle] A9 AAlR

8
EE ]

Felageiale] SIS W, A HelAA} A AT Aele] wApe) o7
A

-

oY, ©
(

=712 k. ojoX 7MY RS AT Al AEE thrtel via) dgAls 2

[}
Fri(fee)ot Alkzgdol teir dds Sl Ale A(@EAe] AAAI A 15l

e SAi7E @3l HA o] AFGAE AT &9 FrEs ARl 23197
X % =

AAH o R Aok WAL 9l ZRAES] F9oz, of T dF-e] WS Ay &
o Al AR A o AAIS AAS S 8 el Jedh oS vt
A 85 gtk CMR B4l CMR AlefAhs ke ofels tiws|of sh= Zlo] 3
el dol7] wiiel deaee] A AAE A7 #5L, CMR AlefAl A= S5
felgdol  aEh lEAe® CMR AlgkAke] AL AAeds wEem

24-CM at Risk9] oJsje} =) 7

or

A g



(Qualification-based selectionlD) 2.2 74314, QBSo| 2] F=8#} 2& A7l dojA
7ML T3 Q47 ofy ),

CMR Aleka} AL 22 AE 27|(AARF A7 A 52 A9 sk 3lo] vb
o} Akl CMR AlCEARRE] Aok AARReFe] Aok A2 & = 3l
2 AAATE AR G F ZHkE CMR AAE AAsHs Ao A

<38 I-3> CMR AHAt MA Ak}

RFQ(Request for Qualification) 23l
v
SOQ(Statement for Qualification) &=
v
Short-List
7
RFQ(Request for Proposal) &+l
N7
HeotM e 3 QleRF
v
SRR 7| Eof ofsl MH
N7

* 1 M otMol| ZEE= At BE.

A & HL n)AdAE 2] E 3] (Construction Management Association of
America: CMAA)¢F 14 H 71331 FMIA] E52E tidom S5 o= AAe Ai
ZAb oleld Al FAE AAT w37 Wl AR 58 Ao 7FAe] A E T

11) AEH o2 QBSHE §98 A Aol JAE AAsh=dl gloiA 7S A3 1 ulide] ofds <
Hgch CMR #H2lell A QBS #o1& AFEE = 790 mebd CMe] 589 7Hda ] 58 ¥ ux 9l
o}, o]jgh o] {2 ml= AARE] Z9- CMR B2l A9] QBSE QBSZE BA| %+ AF% 9)th. ("Construction
Management at—-Risk: Avoiding Conflicts of Interest" CMAA 2005 Spring Conference & Leadership Forum,
May 23-24,2005, Denver)

12) AASH 2AFF el vpge Far 71388 el A A|9)sh= Pure qualification-based selection} 2424 273}
VA& Al s Wl 3l

13) Greg Cunningham, “Commissioning large public projects using construction manager at risk (CM at Risk)",
National Conference on Building Commissioning, May, 2005
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714 712 om e u ARG A2 AT s hA e b 9M59] 7} v,
gkl A1 9 A4 (Trust/Integrity) = ARl 7HE $-HAe917F 5& 722 A=t
Zelet. 1 thgomE /7 AISR E, ARl e ¥, 2FAe olele o)
3 9lE 8 So] 9 AR o R et

& rir
ot

<ag ll-4> MEeol|lM 71Ho| xX|5k= BIF

=&

7t

.

=

|

Lo

~NDQa
(MY Low-bid Best Value QBS
HIERAL  ATANE B3P CM at Risk CM at Risk

4UNF B2y

(2 9&

H

A gge A 9 4

CM service®} L35t} A

CMR 7Alekate] A

engineering 5 YWH4

—64 .
Al B 9

.F'ﬁ'zo

&AL “qﬁ AL, X} 74 o] F&g o} T}‘ﬁ A 25
PE7F 2 AR E gt T AR de A Oy, AR 3 st a4 ATt
A|QEgE ARbA 7} Ak 741 l'?—"ﬂﬂ A& HESIL, o= A& A4 & AUAE
oJste] ST PAE AAgt) o] W HAVLE WEA]l A o= gIAIRE HAAE R
ZAAAE A Zks Agols WS 71ES AAstoF st 17l A AR
A A ok T FAbel tigk A APgd dujRier P AR
(General conditions construction)& $ate] L2lol A GMPE E-5(Bond) ¥ 7 A|A]

St & A FALRA AlFS Sk A At F(state)oll WA= AEAPAFE 4aA]¢E ¢
Agro] CMR AleFA7F € 4= Q).
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(3) GMP(Guaranteed Maximum Price) &

CMR Aol GMP7F 42191 8 4% ofyth, RIZkgALe] 749 GMP thAlell lump
sum %3 cost plus AloF= &&Fh 18y dubs oz CMR HH2lo]A 9 HLZX}Q}
CMR AlokARz ] Aok Algrold A o] A ate] Au| 2o tigh B (fee) ot SAH:
of tjax= Aste] v T A(fixed cap) oz FAAHY =, Adgho] AH3A 915
cost plus fee AleF2]o] GMPolt}. 53|, BlALA 9] 9 WS A1H FAE CMR W
o= 48 & Aol §h=A] GMP WA 9] Alefo] @R THY),

GMP+= A el #te] Frilfee), AP T AR oulu], 7R EAM], 9]51], Fod
Aol thgk AR], CMR AlkAbe] dntatejn] 2 o] 55 & B
FAkel AR GMPe= Wso] s o gl AAl gdos 25 olsfsta U=
B5-% A, GMPe AloREAl/doll Hoje ZRAE s A}
sh= FHoje] sHolnt. mpeba GMP AHAl A7 Bl G5 HA 9 ol w5 St
oh AlCkEA Y] ®iAe] opd Ao ® Q1% GMPE X338k F-toll tair= CMR 7
ofzto] AQlol Ak, Wt AR Q= Q1 AR W
op7|% = A, A%k EAe] WA o= Qg Fie disixe G l:— Z’:Xéo] =

CMR Al°FA7} AAIGE GMP ool S AMI7F 225 30s o F7H4 0= &g
42 CMR AleFAte] 2ol = a1, qhek GMPUeA] d7d v]go] A= AS 45
ZkeF CMR AloFab= wl2] gFef et vl &= W7l vt E=22th 79 JixAA
Ab A= B=2HEFDOT) 7 70%, CMR AlFA7F 30%19E v 7H

T3k CMR A= GMP AlSF Al v 22 Abgol] tisiA] frelsto]of gt

- & Aol HrEA] GMPA eko] F Q3|5 Al Blof sttt ¥7]7F FHulelA
F4o] S-AEojof Fl= L2 AE] 79 GMP Ak A3 T2 AE 9] A4S Hio] Y
T 3L, AFF RS AHA AAE oI 7HsAdol St

- GMP AleFoll A <] 91343 CMR AlkAtel let. vk FAM|7F GMPE 238
ZIHEol] g CMR AlekA7F A& A of alal o]i= CMR A %FAke] &4 o]

i on

£ P

- GMPE: QitHow Yudow ehis AEde] sl Aguc. 1o 3

14) The Joint Committee of the Associated General Contractors of America(AGC) Houston, Texas Chapter and
The Council of Educational Facility Planners International(CEFPI) Southern Region/Gulf Coast Chapter,
"Construction Manger at Risk— A Reference Document for Texas K-12 Educational Construction Projects",
2002

15) Miami Intermodal Center, " Construction Method: CM@Risk Fact Sheet", Nov.11.2004, www.micdot.com
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oA g = Qle Al2Eolu Al BAke] WA tisiA 714S FES vk & 5 Qe
= §E5A0o] glojof st} il AAEHI x7]HC AMAE VFow uAHH
GMPZ AN &= AL A3 993 dolut. Bad oz AA=HI AJHA7F A E
= 5ol B AlE T HAE, 2 WAE Aoz QI g Frlo tiElA duuE
Hr g A3}

] 9,10101: 8}1 GMPoﬂ ot 3437

- culnle] Abgel vhalA B 7]} A Ho
o] Aol AT LA WA
- GMPE AHgshzdl QlolA 7+

(4) GMP AF" Al7|

GMPH”‘] o] Abg & wl, AA FAME A & A= ZEAERT 27 4§

T vk wepbA Rk CMR AlSFAE | Ao gt @& ok AR =
4EX“EU}E} s stk oA AHe] s F A olfre Al el wet
CMR A7} Feafjof & 9130l debd 4= odal, ol2fgh 8152 dHH|=A GMP

] fLé‘l‘E]}ﬂ E]E]—

AWFA 0 2 CMR *2lellA= AL k57 ol FAtel 2bpgint, WFa= A
7F A1#E 7] Aol GMP A atshet], S AAPE ¢5s7] o xde GMPE xﬂAl—s}
ofoF gt} CMR A= AR rdl Z2A~ T o= wizd AAef = HAR AA7} 5
18] K& (sufficiently complete) =S wf, A A7} 50% ~ 100% /=S (5742
2 AA7 15%8 % J3E A1H) GMPE A gt gak~F2] 74 53838 37] b5
= ZRAE Sl Afol= 7t AAEA7E 100% $4EEEAS # GMP
A ek AAEAF 100% FEHNS 1 GMPE s 21
el 91k APk onnle] HES =Y g AL, S22 dEH] AAE

oulnle] &7k & o Weajd ¢ Aok {
}7] ANA = FAb] 23 = §lrks @ o] gl WhHe fast-tracking
LR AES Bfw ZRAES] A wep GMP 2
wa] slo] % &7 gFe] anE M 4 Q)

‘Fefell A CMR Akl Al GMP AIA & 278}
& CMR Al ab= GMPOl 23] G elel gk ®Aol slojA= 4l
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of gt} CMR A|FA} = B28e &
ok} ApA 0] AL BEU R FAME 4
5o} & GMPE AAE 424t oi
o3 CMR A <47} GMPE A A+
w2 sleltt,

Fo e ACHEA 9] ARES 1009 $HEkTL, ST SR tiai At sk
Ao} AR gk 189 F CMR AR x}oiﬂ AR-Eo el e FAR] 9} oljulu]

= gaa GMPE AAEH= Ho] 2o} o2 SW FAle] 50%7F YEF oW, <)
A gre o] qisjE culnlE 15%, ﬁxﬂ FALel A E 7.5%2] o e T
Alo] kg et A e AKEA o8 GMPE AN S elulule] We)
= AA Futo) gloma slsahd e ACkEAo] ¢ GMPE AHAso 24 ALY

Ffo] WEs gAY duulE =d £ YL Aot

(5) GMP AFY A%}

CMR AleFA= GMP AbEA 9 37 GMPE AHO2 2o Al A &3t} A=
A= GMP APl ARgE =W AA EAE, GMP A4S A7 | 71
(assumptions), A|otet GMP2] stew &Fol wE &7, GMP 2Hde] 71 %71 d 2]
245 < (the date of substantial completion), ¥A2] GMP ¢l 7|3 525 HA|s]
GMPE A8t & 5 CMR A ofAb= W2t} AARE 7t GMP AFg el =
A, & gl e A E A AAEH Y EYX e 3 A
ZAE L, g AR Al s A4S gtk CMR AlCkAL, Ak, AR EFrt
AFE GMPell F2g - A= Aoz 5skA ) whef vb
= BFA X 8 A Aok Fark doh e dEAprE Al 71§ dell GMPE
S & A9l CMR AlekAR= Abg ] &5 z189] o577} gloj A Al €t O
A7 ARFE GMPE <1 & Foll&= dFAk9f CMR Al9kabe= Aloke] dF-EA] gl&
A3 S8l Ak E 4 kA €tk o] wWl CMR AlekAbe] o] T HAL] HE| A}
A A AR b A ek Aok el 7FA ol tigk 37} A amendment) A Y $-oll=
GMPol| 18 =A] ekokdd W7, 37 Axo = gt FA] ME2 AJa7tel] ojd W7
] Axapo| wl 2AELE sAld Al AAIRLR stodw GMP AlISkA] a1 EH A

M ES AR wrdstEs gt

Hn
2

N

N
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(6) oflH|H| (Contingency)

clun]i= CMR AlFatel] sjd= = olnju]| e} @a=ate] sidsl= ovv = vz
o 1A, dFAke] ouHlE Ale s AL dote] WA E s el uig vgS
Fet7] flell Far, CMR A7} o nlnl & = 7;\——5 GMP g 0] &7 AA = A
WA7E A7) Aol o] Fof x| 7] wigell, 3EsHA]
SslA Ags] gApIE AAES ¢ gl7] wEelth
g2 7 g T3] Agelth GMP A
EAAFS ounlE Aolxith. CMR Al%FARe] ofulH]= GMPol| E3H5 a1,
HIH]= GMPell 23He]A] ekt

&P
(‘—{E
:%
e
X,
@)
=
=
2
2
2
N
-k

(7) stz=Al MF

CMR WA 58 F% sl Sh=ddAs Agahen goid 42 #ug 3
AHoz s, AYAE W5s Bk BAk FAMSHAME T CMR Aokt
FAbe) QRES AFEI)E Qo T2 AS rhAA R FAR PO el
ofsfelof sk, AlkA L YRV MR A M3 S AFEhs Ro] wEE 2
o G CMR A7t g BALe) QB AR 5 JwS S Qrko), A
A7 BOrE Qo] FelF A YA % AAY S WER, AR, CMR

= AR el s A o, dEAE AAEE, GEA A F 79 ol
S AG AL F 7 T =2 @Al 7IEste] e 47 ARE SsHES ol Jith

CMR "ol A= 252k, AAAL CMR AlefAE g5 o2 steg Al s A%
71ES vhddth 7H, AljbA o] A4, A, ARk o, AR SARl tiek A
d i Azl oA (reference), ol A 473 A4 Sol T8 A 7IEe] dArh

THeF CMR AlFA7) ste=dd 2ol #oldk RE AAE H7) sl HE 3 & F23

AR WA} QSIS o AT DA S WA MR A 2
;:(_‘16‘1_ O]jx_ﬂ% o = O

16) The Joint Committee of the Associated General Contractors of America(AGC) Houston, Texas Chapter and
The Council of Educational Facility Planners International(CEFPI) Southern Region/Gulf Coast Chapter,

"Construction Manger at Risk— A Reference Document for Texas K-12 Educational Construction Projects",
2002
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A4z
O0l=2 CMR 24 2g &

1. 15 CMR A% 5%

CMR A2 AAH o2 nomA| S TR EAdsty o] gl7] wid o]9] &3
ua AFS TR AHE S gle SHAVE Adbh 2 AFAM =
ENR(Engineering News Records)#| #2415 &3l ¢ 10d &9Fe] v= CMR Al &
SIS mlotsle] =] AAAEY CMR =98 93 T8 AAMES daat i)

(1) CMR A& =

CMRE E2AE Sl gojd] AT 2 = jo]7] ahite] o
WS B AsEE R4 Aoz BAH. 20059Ee WE 44 A
Wa 6% Z7heke] of 630¢] wel AEQl Aoz 2AbHglom, Ay 1043}
Aol A&Hel A5l = AL & 5 olvh (T V-1 3.

<1 IV-2> 115 4000) DA WET OMR W% 4 Mg Ao
2 104 5L w13l 4009 AR A AG Aol CMRE) Wi 25% ol
Hgue JEFOZE FAGN Sl A

o]
518) Zj% ’\H—i%ﬁ @%E]ﬂ 91% Aoz A o= MY AdS
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Flr
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SEHEOA 1 A8AF Tt ko, Ht F
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<38 Iv-1> o|=2| 100t CMR Y& ofE #2(1994 ~2005)

70 63.11
60

50
40
30
20
10

50.69 ,. ,50.98%
45.8 pu 47.8

Revenues($ Bil.)

'S
o / 2
SNSRI

LN LN
4 V N4 N
q‘b S QQ N 6‘/ 0‘* $

A& “The Top 100 CM Firms," ENR, RS. Means, 1995 - 2006, "'d 69 F H# +

<38 Iv-2> 0|52 400 AMYUA vs. 100t CMR A of&E 2

(1995 ~ 2005)
Top 100 CM at Risk Market Volume
350
S(D -
250
= 200
m
® 150
100 |
50
0 21.5 D7 2.0% 28.5 25.2% 24 6% 26.3 2927%
954 96L=‘ 97 984 99 00 (1= (025
W Top 400 Contractors 107.7 1086 120.7 1364 1488 150.3 1466 1424 1555 2356

OTop 100CM at Risk =~ 22.6 25.6 2.7 35.4 38.5 45.8 50.69 478 5094 5429 63.11

W

A= “The Top 100 CM Firms," ENR, RS. Means, 1996 - 2006, =i\d 6¥ T+ W& =
“The Top 400 Contractors," ENR, RS. Means, 1996 - 2006, vid 5¥¢ F ¥4 5

7|82 02 CMR #2]-& & #(Collaboration), 18 & 43K Minimizing Risk), A7t
3% A A (Relationship : Win-Win)gh= Al 714 @l A A HATH). o] =

34-CM at Riskd] ©]al¢} &9 7FsA 2t
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<38 IV-3> o[= 400t MR A[Z= H|: (1995 ~ 2005)

— 250
s3]
@
200
150
100
100 CM Firms
50 f A 1

A/

A

100 DB Firms

A—Kk

95 | 96 | 97 | 981 | 994 | 00 | 01 | 02 | 034 | 044 | 054
—e— 1) Top 400 Contractors 121.6 | 133.3 | 138.3 | 156.1 | 174.9 | 194.6 | 200.9 | 194.4 | 193.4 | 209.7 | 235.56
—a—2) Top 100 CM at Risk Firms 226 | 256 | 29.7 | 354 | 385 | 468 | 50.69 | 47.8 | 50.94 | 54.29 | 63.11

—a—3) Top 100 Desing Build Firms | 36.0 | 39.4 | 39.3 | 40.1 | 50.4 | 58.2 | 55.1 | 55.3 | 48.7 | 47.2 | 56.54

—4-4)

2)+3) 586 | 650 | 69.0 | 756.5 | 889 | 104.0 | 105.8 | 103.1 | 99.6 | 101.5 | 119.7

“The Top 400 Contractors," ENR, RS. Means, 1996 - 2006, wj\d 5¥¢ F ¥#]
“The Top 100 CM Firms," ENR, RS. Means, 1996 - 2006, "\ 69 F+ HA 3,
“The Top 100 Design Builder," ENR, RS. Means, 1996 - 2006, "l 69 & ## -+

19) A EA AHREAZ7EE CMIFE, 2003, v=e] CM at Risk 49, 2%,

20) Tulacz, G. T., 2003. 6, ‘CM at Risk Continues to Gain As Owners Look to Shift More Risk’, ENR
21) 3D/International, 2003, ‘CM at Risk’ (www.3di.com)

22) Z7|GAl EFA7F GMP Ak AL 9 79 dAe Yol AN, w58 s Soll tinjste] 7
FHOR o 10% o1Fe] nHlE GMPel ﬂ&klﬂ” CRASACS
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CMR Al%3 DB AlS 95 =2 1] 400t) ARG A At s} Bl us) B (<1
IV=-3> 3x), o] 7 22d2le] 400t 114172l 40% ~ 50% 4=2] Hl&S #}=]8}
AT S & T AT, o] & ol v=e] A AN S8 e 2
< =7 DBB, DB, CMRe]2} 1218 4= 9lom, of7]o] 879l CMF A|71A]
P w= AAAGS T2 AE ] S0 whe} w9 vhekeh A 2} An] 2o o3

o]Fo |3l = AIR] Ao dtE)
(2) CMR vs. Design—Build

A 7Hedl CMRe| At F=s A4, DB W49 8 CMRT=
AataL ol AAelth 200297k DB AF9] wiEtrrt o AR, 2003495-H
CMR Alge] 1 qfiE F43 drjolr2d.

DB AR Aol AIRE A= el ge] Saloll
1, e A A FAE L o Jlo® BAE2 2000d ZWHEE =
Al A B R AR YA, Hte] Fee sfiAge] et o
waete] CMR Hlasle of Jjem F53 2lo= ekt CMR o] 2

S
Z AR ZAAE 1Y A7 922 o2 DB ¥AS Non Residential Al Fof

23) B&, v=r9] 400d] 7AAAE] E7T Hl=e] AR AAAGE fufete A ol X RE vl HA 74A%
oA Hots wl CMRY DB7F 483 4= Qv AR o)) 1A Agjo] 23hd APFe = gdsfof & ot}
q71A AR o] Folgte ofulE 400t AAEJAE BAE THERkeE R AFE oSk Flo|t} uEhA
ol g A 9| HuE AALSHE v 2 Aog FeE,

24) ENR June 12. 2006

25) Top 100 DBYA] 7F&dl 491 1071 GAlek A A3t vlEngs A8z FA6n, 244 107 ¢
Ae] 75 sl FAke HlFo] 2 bl sk JAle] A = FARY] HlFo] dujdoeg =ttt &, Al s
uijE H]Fo] AEH R FAHE ol SLFTA A4S DB @7t Bon, Xy g Sl HAS-
ol 2= Global ECREA] <l Ao = Attt} B3k ENRA| ] Top 225 International ContractorsS Hol= &
oA DB7L RS vl &o] JHe] & AR A Tk

36CM at Risk9] olalet = 7bsA At
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(3) CMR &0 4 7% & 0iE =2

< CMR Algo] 4473t mel CMF AH|2~E el o1 7]E9] AA|/CM3]AL
5ol AT iis E9stE e Aol s, rlmeA e Ht CMF AR 2vks Al
st AAIS e CM EIAFEE CMR Aol 3ol E o)#] & Holal QJt}26) CMR 38
FA= AAZAY AASAN U E G QAR EFAE RS e AR A B]AL
(General Contractor:GO)olAY AU} AlF-S Askal 31+ 3|AHEngineering
Constructor:EC)7F CMRe] =8 FA|9] tit-g xHA8kaL v Ao UERRTRD.
CMR ¢ 1009] G4 ol 8028 GC 4271 807 Al Wel, ECE F 2074 ¢
A7y Gsstal glom, sjutt xfol= glont hE =FCM Al FofsheE o= v
Bttt A 1097 GCeF ECO] wiE R E A r i, oF GC7F AA wiE2] 75% =
o

=
< EC7F 25% & AFstal e 3oz B4

<@ IV-5> o|=2| 100t CMR =8 of& +=(1995~ 2005)

CM at Risk g2 2x31&

70
ol _
w,

— 40t

o 74.8%

s D1
e i
10 7. 25.2%
o 274 32.4% 26.6%

EREE R oo 054
oGe 164 173 218 242 472
OEC 62 83 7.9 21.6 15.9

Hr

kg “The Top 100 CM Firms," ENR, RS. Means, 1996 - 2006, " 64 + HA| F

20019 100t) A 3]AHContractor) T CMR 100G Aol &3k 71992 46% % 2.1}
2005 Wi E ARE vlgo w2 BAsiEH 100t 7144 3]AKContractor) & 55%7}F CMR
100t 3] Abel] AZStE o] Qt} o= CMR WA W A3 Al el #tAdo]l 8+

26) ENR Special Report, "CM-At-Risk Firms Continue Riding the Bull Market"(2001/6/18)°14 <1
27) R.P. Flake and D. Olliff "Construction Manger at Risk-What's in a name?" 14th Annual construction law
conference, Austin, Texas
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531, CMR AkA7h 2aslof stz 9199 turt 27 ve] Johdoz A9e 94
@ 5ol B AU Fojrk Feelzl o nelwh

<ag IV-6> o|=<| 400 AHMUAME CMR ofE H2(20044 7|F)

...BEVENIE MARKETS (% of Revenuz)
2004 NEW WTRJ CM-AT-
RANK FIRM totaL L CON- O e powmr swn MDUSS ppuyep HAZ TELE Too

TRACTS [BLDC. st PETRO. WASTE COMM. ,, (oo
T BECHTEL San Francisco, Calif 14,4240 B1050 128530 o1 14 [ 23 30 23 3 26
2 KBR, Houston, Texas 108994 98308 23796 & 0 0 0 17 0 0 0 1
3 CEMTEX, Dallas, Texcs 10670) 4521 1271490 9% 0 0 0 0 | 0 0 1
4 FLUOR CORP, Aliso Viejo, Calif 69066 36356 130284 18 4 2 0 43 I3 K 0 27
5 THE TURNER CORP,, Dialless, Texas 65746 264 @764 @5 3 0 0 [ 3 0 2 96
& SKANSKAN USAINC, Whitestone, N.Y. 54378 00 51634 52 2 5 5 1 23 0 1 55
7 KIEWIT CORP., Ornaha, Neb. 32363 3088 25405 10 1 9 7 7 &l 0 0 ]
8 BOVIS LEND LEASE, New York, NY 31582 00 6073 % 0 0 0 3 0 0 0 90
9 CLARK COMSTRUCTION GROUFP LLC, Bethesda, Md. 28870 00 26245 82 0 0 0 0 14 0 0 27
10 WASHINGTON GROUP INTERNATIONAL Boiss, ldahe 27719 7eBD 26719 45 M 2 7 13 &2 ] 40
121 DE. HARWEY BUILDERS, Houston, Texas 3200 00 42500 100 0 0 0 0 0 0 0 0
132 KENNY CONSTRUCTION CO, Wheeling, IIl. 3080 00 45100 2 0 4 0 4 0 0 6
133 PAMATTONI CONSTRUCTION INC., Sacramente, Calif, 306.7 00 3848 10 0 0 0 0 0 0 0 0
134 THE ROBIMS & MORTON GROUP, Birmingharn, Ala. 3028 00 4053 100 0 0 0 0 0 0 0 20
135 CHANEN CONSTRUCTION CQ. INC. Pho-ehix, Ariz. 3002 00 20020 95 & 0 ] 0 0 0 0 100
134 FAGEN INC., Granite Falls, binn 2960 00 3000 03 1 0 56 0 0 0 0
137 ANGELO IAFRATE COS, Warren, Mich. 2980 00 3410 01 1 7 14 &2 0 0 0
138 S WILSON & CO., St Louis, Mo. 2965 00 3875 % 0 0 0 4 0 0 0 8
139 AMERICAN BRIDGE CO,, Coraopolis, Fa. 2944 308 550: 12 0 0 0 0 ] 0 0 0
140 8.1 HARBERT INTERMATIONAL LLC, Birmingham, Ala 2920 870  5040] 83 3 0 B 13 0 0 0 45
261 KLINGER COS. INC,, Sicux City, lowa 1770 00 17500 77 18 3 0 0 0 0 0 0
262 J D ABRAS LP, Austin, Texas 1760 00 1940 00 0 0 0 100 0 0 0
263 SHIEL SEXTON CO. INC, Indianapolis, Ind. 1750 00 30200 W0 0 0 10 0 0 0 0
264 DL WITHERS CONSTRUCTION, Phoenix, Ariz 1746 00 28170 100 0 0 0 0 0 0 0 74
245 JH. FINDORFF & SON INC , Madison, Wis 1740 00 19700 100 O 0 0 0 0 0 0 0
266 GRUMLEY CONSTRUCTION CO. INC,, Rockville, Md. 173) 00 2168 1m0 0 0 0 0 0 0 3
247 SUPERIOR CONSTRUCTION CO. INC,, Gary, Ind. 1725 00 2124 00 0 5 14 82 0 0 0
268 TAYLOR CONSTRUCTION GROUP INC, Des Meines, lowa 1720 00 14300 100 0 0 0 0 0 0 0 0
269 THE WALSH GROUF, Portland, Ore. 1712 00 1915 1m0 0 0 0 0 0 0 0
270 CHARTER BUILDERS LTD,, Dallas, Texas 1702 00 2619 1m0 0 0 0 0 0 0 100
391 CAJUN CONSTRUCTORS INC, Baton Rouge, La. 1160 00 1430 00 7 &7 a7 0 0 0 0
392 ANDROMN CONSTRUCTION CORP, Geldens Bridge, N.Y 1159 00 18300 100 0 0 0 0 0 0 0 95
293 MATTHEWS CONSTRUCTION CO. INC, Conover, N.C 1138 00 1194 5 42 0 0 0 0 0 0 0
394 WILLIAMS CO., Orlands, Fla, 1142 00 1056 100 0 0 0 0 0 0 0 &0

395 BOWEN ENGINEERING CORP, Indianaplis, Ind. 1150 00 1100 4 0 13 4 0 4 0
294 HUNTER CONTRACTING CO, Gilb ert, Ariz. 1130 00 1720 o0 0 40 0 &0 0 0 16
397 MOSSER CONSTRUCTION INC., Fremont, Ohio 1150 00 1700 & 3 0 24 0 12 0 0 0
398 ROCKFORD BLACKTOP CONSTRUCTION, Loves Park, Il 1150 00 MA] 17 9 01z 0 57 4 0 0
299 COM, Cambridgs, hass. 1140 40 2470 20 2 ad 7 3 12 2 22
400 MARCH ASSOCIATES INC., Wayne, N.J. 1120 00 18500 100 0 0 0 0 0 0 0 0

IV. =] CMRHA] 9 &d3+39
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28) Oregon Public Contracting Coalition, ibid., pp.18-21

29) ‘H= 1 o9 F 1 W

30) Research Report 133,
Construction Industry Institute, Austin, Texas, 1997

31) “Taking off" ENR April 3, 2006
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<OF NV-7> ZREHE SMY AR $¥9Ale M3} u|D

Aftribute o Cost | Schedule Const. Delivery ; :
. Unit Price Growth Growth Soped Speed Intensity Turnover | System | Equipment
Family
. . DB, CMR CMR < DB, CMR | DB, CMR
Light Manufacturing < DBB DB, DBB > DBB - DBR DB > DBB
Multi-story Dwelling DB > DBB
’ s CMR < CMR > DB > CMR =
Simple Offica DBB DBB CMR, DBB | DB, DBB
DB = DE >
Complex Office DB < DBB DB > DBB CMR,
CMR
DBB
Technology DB > DBB DB > CMR DE .D%rgﬂ DB > DBB

A}&: Construction Industry Institute Research Report 133, "Project delivery systems: CM at Risk, Design-Build,
Design-Bid-Build", Construction Industry Institute, Austin, Texas, 1997

2. 75 FFAY CMR =4 &3
(1) B2AIHollM2l CMR
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A A% 27 54 Fol o|f2 370wl BUHOE 2] Desian-Build ¥

oLk olsh H¥ol 1990 thE ol YR, FAR, AP BA|
A AEFEAe B84 AASHAA ABAI AEE stk FEA
Design-Build "$4J3} CMR W219] 482 51§3h= 47o] Prizd vl ALE 93}
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32) Tulcalz, Gary J., 2002.6.17, "Owner's Risk—-Shifting Boosts CM-at-Risk Firms", McGraw Hill Construction,
enr.com

http://www.enr.com/features/bizlabor/archives/020617d.asp

33) “CM at Risk takes its place as construction cost saver" Houston Business Journal, May 1, 2000
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Design-Bid-Build,
19%

) Design-Build, 4%

CM at Risk, 30%

/

CM agent, 1%

Competitive sealed
proposals, 46%

(2) X5 2&35)

< 5 Bk CMRI} #Aste] @e F(State)ol A F&AFA CMR W4 482
7Fe Al sk Heks SHAIZIAL vk wE, E2En, AR, A Eyol, °H\’4 U
o] WA CMR %—% &gshs WS B3R, 20059 ot e 7| FE v ES
o 6715141 CMR W23} st 15719 Hete] TH= et 53 9 4 + ]*1‘: Ay
"Vq 7““}040“*15 CMR W2lo] 7Hg Aaw e iAo m &85 a Q) oE =
A, A EYolro A5 FHS AHAE 7 A EYol tigteA = AR x|
} =72 (Office of the President)ol] CMR¥} ¥ 2
AGRAT CMR B4 S 28 :
WHAA ] CMR #21¢] #-g-o] ghbghd], EAAF U] ul
H&sh= mid 39&E 7 59de] Ax9 AMYS CMR WA o2 afatal JJTse).
o X e] A2 WFate] Al s o] FSaY we
o] A-&% L gt
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34) K. Sylvester, "Effects of State Legislation on Contracting Methods of Public School and Universities,
Forum on Construction Project Delivery for Texas Public work" Jan. 31, 2001

35) The American Institute of Architect, "AIA Government Affairs— Construction Manger at Risk State Statute
Compendium" AIA, Washington DC, 2005

36) Greg Cunningham, “Commissioning large public projects using construction manager at risk (CM at Risk)",
National Conference on Building Commissioning, May, 2005
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go] Hi o), Aoz FAF HEES CMRo| WAIS HA & 5 el Ho|

4 R o
@ 0 1050.0Q100.000 4200000 300000  8.400.000
e

™ 1Feet

9 F(state)dE CMF W18 ¥383le] CMR WH2le] HAsl #3Fe Aund,
Az} u Alabama)

Aehulrtol A= F7F AMd TR GES sfjof A WAIE shal I, A
ko] 49 CMe] 9gs & = J&=F T50] Hol AY 4 W7t e 7
3, dnkd o 2 73| AHGeneral Contractor: GO)E A &skar 9ol AAAF= 2ol

o] AA% TRAES CMS S F5 9t}

44.CM at Risk9] olale} = 7FaA Ak



of|2] 2K Arizona)

CMR H<ete] 2004de] S#H3IeE. CMR A &8 W2jellA 7k CMe] 935
F=AS A4 38F 2L, delivery process of parameterS 493l Ith. CMR #H2]S
TR JA= ojHddE CMR BA o2 Fagh Akge] &, v]§ A3t & CMR W
2l Agol| mE g el BaxE wid 19 159704 5 AF-2] A7)l Al Al
=EE sla Jurk.(Statute 34-101, 34-602)

788] ¥ Y oK California)

Aol HE CM H2S 88t Al &k Leiv S3ARel QBS
(Qualification-Based Selection) ol A= 74 A A A2 A= 7HEA A e o2 die
Al AFA(qualification)ol] o3l A= ojof s WAIstaL glar, CM A|R] 2= A A 3]
A}, A3 ALe] oJsi AlEE 4 dvka FASEL 9Ath.(Public contract Code
10510.4 7 10510.9, Govt. Code 4525~ 4529.5, Business and Profess. Code 7139 ~
7139.10)

E=22|tKFlorida)
AT TEARdOl CMRE 3831 Woks A7 t3D

3te}o| (Hawaii)

CM AMH|2=E Sr7F AlgsfioF sh=xloll thak Beojut q#78¢] glk d el e,
SEEFA Y 49 professional serviceol] et X YA E AFES=t], o7 A Deh=
professional service®] CMX construction serviceZ}7]H.t}= internal agency
practice®ll &7 3Fe] ¥3+% o] Qlt}. professional serviceE Al-&3dh= A7 CM Al
ofol| 17} ¥7]E deehda A 9Age] CMetel 7]9S shd Hnt o] $ AEY
37} B FA7F CM Alofell S8k A4 o] d=A5 AAH frk dE4 o2 CM
Alekolli= A F| AL} A ol® SAE =2 sz, thite] 49 A Yo 3|AL}
CM<= 33t}

2] :=o](Illinois)

d]-o]Fo| A= CM services 744 &L JAITE CM serviceEs A8kl

37) “CM at Risk", 3D International, http://www.3di.com
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A B RS A4 8= QSB(Qualification—Based Selection) AAFE A4 3= Hetko]
/\]/‘}%?_]Eﬂ o714 &= CM servicedl = agent 2ol CMwt E3&5% 11 CMRS

Q1] o KIndiana)

A2 E A (local government)'+ 3 AP A AA &S g AA R
AAYol, & 1 2As|ALE dlY Z2AES CMS & 4= §laL, 33 AellA 143
AHGeneral contractor), =& HEJAE i T2 E CMS & 4 == A3k

shal = HQES 1981 A3kttt (Statute 5-16-10)

i
N

A2 (Kansas)

MR~ W& F(state) Q] WL5A] sHdelA CMR< tAstaL ok + 4
5o} CMR Aleks 3 A= AAA Y A4 3 55 T3 A HixE F 3
A7 A AeES A ALt WS 3 ¢1943](board of regent)7}
CMR "S- ALE3Fax) & 749 Hi=A| o] AZAE9 3] (state building
advisory commission)®l & X.3}of ok ASAREA D3 = ol 224
Eof At A4S 2k gAY 2 2EE YIS "o o] Wl 4A = HAaE 3
N A, 28y 5715 9A =th(Statute 76-786)

A€ 7] (Kentucky)
AAZAE AR G (local government) &= Aol AAS @ g X2
AES] CMOZA 9] & FAak= ko] 2001del 3= vk —Lejut o] # gk 1F
AL NFA}E = AH v FAk(state work)oll = sl EA] F=Th CM service
Al g2l tgh AAZA, A soll thgt 1742 oF2] glth.(Statute 445A.030, 65.025)
2005 39 FA ALl o] ¢le] © SB49 Hetel = CMR W] e) tuf A
AAAE EEEA S HESE o] A2 s o] A
AAAN BT HA BT FAIRRRD F=Rl(Taxpayer) | Al o} U2 7}
g g k= Alo] ElEofof gt
= community®} technical college?] A4S 51H3] thFaL 9,1% HB239 We
= A Xq/‘}ﬁ(capltal prOJect)Oﬂ CMR& i"?}ﬂ N2 A 48 kAl e- 583}

4,
kel
ik

-

ol A

=z

P

rlr
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] 21(Maine)

CMR %218 283 7ol WheA] Wte) AL Agke] Alekx 9} H-31]
of staL, AleAr Hed AP HE R A A R] AASAN AR PA H 3] 27 E
AAuke AAelofof e}, F+ AHE= HEA] AFR YA (Request for Proposal:
REP)E Aloj% 2709 Alit& &3l &-atsliof afaL, ARAE A=d HA 5 375719
JAZ MAsko] short-listE THEo]oF g}

oot

W A=(Maryland)
A =F0] A= F AE w8 H(Educational Statute)ol] A Z& dH1k2] o]

itz CMR 4ol Awsof 9le #elth

AL AH| 2 (Massachusetts)

FAR= 144708 eHConstruction Reform)& H- E3A)| A =], o] 7|04 150
el ol AMAAGA] FAtel= oA o WEA; AR EE QS Folof dthar
AL Stk public agencyE wWAlste] ARIe] fHEE dhs Al ARl
(Owner's Project Manager)& 7i¢lolu}, 3]A} J/V 5 o8] 714 FHE 71538,
public agency & 93l 'T2F AR B Q1 HEE k= A= REEA] AL e}
Jreo] Z2AE HAe 5 o)A Aol Q)
Engineer:PE), 2-& AFARY 7]A} obd 7ol AL A 3ol Ha 7 o]
2] Aol = Ao of sttkar qFAgstar glvk. Public agencyWo] b Ql=lo] g
TH = A 52 AF 7] S5, public agencyt AHA| 18-S B} ALY
HERlo® &3 = Ut At AR el el AAISA CMRE: 3
Sk AR FE HHAololof sk} (Statutes ALM GK ch. 149A, ¢2 (2005)%. ch.
149A, #7ch. 149A, $13 &)

o] A7A] wjAFM = Fo A CMRE T2 wFA| Ao #-§o] Fo] gh=t],
FAR 2pake] Hol A (Dept. of Capital Asset Management) 53+ 5719 5+ HY
AES CMR B2 o® Fdstes & 71 48 tids §58 7k Jdoss).

rlr
AL
Hy
>
>
X
~N
i
>
-
J
-
S
D
7]
2,
@)
=
)

rlr
Ho

1| A) A (Michigan)

CM2 F-F&oko| A CM service ZFHol A o|F XL =] ©]+= agent CM2] &

38) "More Public agencies look to CM to protect against risk in hot market" ENR, June 12. 2006
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o, HA ] }731 401] «]OH AEa, i 2 QBS(Qualification-based Selection)
‘ﬁ I A3]o A CME] &FAe] tigh =217} dof ¢k

Fa Waad sow g 3

v J| AEHMinnesota)
TAAE FAF AlYF, CMRE X386l A2 S 5835 20| X3
|

Qo] 200540l 52| At

—_—

) B 2] 27K Nebraska)
AFAQ AA AlE e W2 9o AT StulE St A-8-Hu
(Statute79-2003)

FYAZ(New Mexico)
v 71571 8 (American  Institute of America: AIA), W= 74 3A1 3]
(Associated General Contractors of America: AGC), 7AAHE dlxyo] &3]

(American Consulting Engineers Council: ACEC)7} 7o) Jers FH|&tar Qlth

T+&(New York)
TTEFOIM = CM servicesh A e]Abell o et o] S A &AL 9

o

E2FE2 o] North Carolina)
2001 5= Y3 ool gl Eetolu o038 = 5 AN W g Akl A T
FAZE EANA 71 RIASHA AR EH A B A t9] prime contractor @}
Alokah= HhAl ol A tﬂoqur CMR 4] ¢] 2845 34t WS Sz mEbA
A wm2AEEtel Sl M= CMRY} 2 2 A2 Al g5 service 11438}
31 9loh.(Statute 143—128.1)

=2t North Dakota)
Agent CM< 3]-83}A 9k CMRS 38314 &1 t}.(Statute 48-01.1-01)
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2.3}0] 2.(Ohio)
ethFERe} A 2 Agent CM 3]-8-8A|9F CMR2 318344 ¢k dth
(Statute 9.33)

2 Ze3vHOklahoma)
CMRS 3]&3lal 9, Wh=A] 428 A= vkmA] 5= g4 S5
R

of Central Services)Z4-H2] MW 5218 S3dlofof st} CM

A FAF T AR oSl X Al 28R o
T x]ofof shr} (Statute 61-202)

2 oldWE(rhode Island)

Agent CM2 &]-&3}A]7F CMR2 3]-83}#] & gt
AR$-27)2 8] H(South Carolina)
Agent CM2 &]83}#|7F CMR2 3]-&3}#] &1 Utk

AR-2t} 3 EHSouth Dakota)
CMRS A3t o)¢} #ste] 7 dAH AldsH = AFE 435k It
(Statute 5-18-45, 46,47,48,49)

By A (Tennessee)
20050l HHeto] BEE e, of7]de g e, 2a 49, 7}
=X A W, AR o] A= ¥ 5 CMR W] 28 € 4

Askar 9rt.(Statute Tenn. Code Ann. ¢12-10-124 (2005))

J

g Al (Texas)

19979 WAl el A2 o] 285 3-8t s YAt ol 4
Atk CMR W22 357 (School District)e] aFAIA Aol tial] 321% il 2o
™, WA A RE S E A oFal thE FEAbg el 1A, B, A o AFgellE A
&o] 3851 gtk CMR A& ks S23] 18] 7155 0] Arh(Statute 44.038,
51.782, 2166.2532, 271.118, 60.642) Z*oll:= Navigation District®} Port Authority B
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2
B

1

000=e] olde] Alf, B

b ik,

, 71 AR tialA CMR A A84E 5 Q=5

KN
b

Ol

FrEHUtah)
el = Al EAHcontractor)®] 2] ofgl CM serviced dg3tal lor}
CM serviceE Gl AAX 771 42 & AJAA ] diaf Agtela A= &

o,

WA Y oK Virginia)
Agent CM< 318347k CMR2 &]-8-314] &

%L AT AR H 6,800%F &
2 F4% A} usE Akl CMRE 443k

i A8
91 T}39),

Q2 F A1 (Wisconsin)
CM service®ll tlsliA 5= AFHo| L de]fA ol Aolx
2

2 OMRE Z3e dALTRAL Bgstels $49]

o+ ~7HAlaska), &7+ (Arkansas), Z=8+%(Colorado), U E]Z (Connecticut), =
Zelol(Delaware), FA|oHGeorgia), °¢Foltts(Idaho), oFollowa), FANut
(Louisiana), W|AJA¥](Mississippi), Pl52](Missouri), ZEjti(Montana), Uln}ch
(Nevada), 773 =M (Mew Hampshire), 744 (New Jersey), 2271(Oregon), F2H] o]
Yol(Pennsylvania), W&EE(Vermont), % (Washington), I=EHA|L oK West
Virginia), ¢+0] 2% (Wyoming), $/dE DC(Washington DC) 52| T4+ 5= G5
CMel tigh o] Hd3 gl

39) "More Public agencies look to CM to protect against risk in hot market" ENR, June 12. 2006
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<E IV-1> 0|3 CM HH 5} g

Z(State)

CM Service CMR

Hztufob (Alabama)

O

o2l =L} (Arizona)

ZHa| Lo} (California)

stetol (Hawaii)

220l (lllinois)

olC|oft (Indiana)

ZHXEA (Kansas)

Z1E47 | (Kentucky)

M 2l(Maine)

HZ2H = (Maryland)

ofAFEM = (Massachusetts)

oAl (Michigan)

o|Ul2~E} (Minnesota)

U= A7} (Nebraska)

FHAIZ (New Mexico)

7= (New York)

LAgiE2lo|Lt (North Carolina)

L AC}FE} (North Dakota)

25}0|2 (Ohio)

2Z2}50} (Oklahoma)

E2Eold2H = (Rhode Island)

A2 E2L0|L (South Carolina)

AP ALCEREL (South Dakota)

BILAl (Tennessee)

BIAFA (Texas)

FE} (Utah)

e X|L[o} (Virginia)

A Z2A (Wisconsin)

O|O|O|O|O|O0O|0O|O|O|O|0|O|X|X|O|O|O|O|O|O0|O|O|O|x|O|O|O
X|IOIX|O|O|O|X|X|O|X|X|O|X|X|O|OIX|O|X|O|O|O|X|X|X|O|O|Xx
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(3) CMR dra|o] Z3AA Tl A
1) Oakland International Airport terminal Expansion Project

7hH AF 7He

CMR 2oz Fad e U= AT Brd gAY 98,000t 172 Em)
g a4, 71E9] 110,000£°9] 17 Hu]d Wd Aws, m1e]an o] FAe] Ude] B8 ¥
Fohe SWEE AAMsh= F ARIY] 1499e] 29 Aol CMR A= 72
2 ZOOBLﬂTJr 200439l vl=F Wl A 315 7|53k Turner construction®] CMRS =3Y

i1, Enovity Inc.7} Aleddd oz 3o }ﬁi‘ﬂr

O] TZAEE 911 A o] F ul= ] e & T5AAF ot
Al tigfEe] B3k Aol mek A K o= AFsl= FAtolIT) o] ARSI
ah=t] QoA 71 BAlt H9d AL WS Ao 3
Qi BAAoR Fyals TAAAL T Q7 (port local
business participation requirement), &&2] 7| AE3IAIA S350l TEE AR o]

At

) Ap A A7 A7

AREA Q] CMR Aol A CMR Al Abd 7ol 252t} Abd k] Aloks 94

Aol A = EolatAl CMR Al2FAF] Turner Construction> #2] BE AA7} ¢

ol Aloks AAs It EFEASAA FHISE AR ol= AEA S CMR 4l
Aot m7 A &= Algold BA AR AMB|27F @ E AARE, Al dAle] A
A Akt oF AAIRtel gk A #E] A Turner Construction)®] o1& Whdshe= 50
Ald a]x}g)r AAAe] delo] o]Fo] A S 9l 73] 912tk CMR Alekae] M A o)

=ojFom Qe WA= CMR WAl ] 71 & 5859 shel CMR A %FAL]
MAZ7] FAE 3 S A oM, AR AR Aled AR SO s T

) 250
F4 Qo s,

U=

(o

th Alekx 2 YA

Enovity Inc.i= commissioning authority(CA)ZA] A A|z}ele] AlokS
2 3 CMR Al2FAeke] GMP Alokell :23hd Al AMFES Rlehs 8-S F38H3
o 217 V=102 AAGACIA AAIRE CMR AlefAL CAS] AloFaA 3 o]

52.CM at Riske] olslet =9 7454 2wt



2% e Qo AAR CVR AekAiske] Akl %A ol Folal ol 5= AR
SIHE CMR Ackaste] Fde AL Ael BT,

<38 V-10> CMR with Commissioning Authority— A THA|

Client/Owner

Construction

Designer (A/E) Collaboration Manager @
Commissioning
Authority (CA)

oI A Rl AAf= o X|uk, Al A F o] GMP AlStA 7t ¢had o] o 2%
th ek AldAge] delAos A Hol F7EAQL HlE-o] GMPel F7FE A= ¢
It} CPolM = &8420 A #eE]lE 913 Commissioning Coordinator(CCO)E
skl CC= CAY 2t gl tiste] 7heH BEY 8-S shar, B3t 8t

B 6‘]—

L:G
=
=

o 1 f

o o

olrt v
_O‘L
s

bl

s 1-r1

Ao} CAALo] A E]- T A A EtE Ve CC7F 2A S
CAZre] ddare] 925 skl (21 IV-11).

Al kol A H EHE Turner Constructione Al-&THAo| A ot FALe] UK
AH o2 FshA] okar, Ao 7HdFANGeneral condition work)dll %= 2
eFokth dwtd o s CMR AlokA= stew Aol Asy FrlE Aeste 74
AgAY A3 SAHE FadlskA= Feth 71340 R WdEakeE CM
=3 121 At & g WA o= ofsfetr] wiiel CMR A%kt <=8 s)
7} oJE} 3}5 AA7} Fshs Fzte] ols|dE BAlE FEH o Qlofia}
ol qkeF CMR AlSkA7F 34 ARS8 GalshAl B, steadAle 348k
= Xﬂl‘?: Al Fethal s @ AL, oled A4S THA = stEE AT @

AFL BARA BT Aeleka BFAE B2s] it

2

o Hu:
fi
2

i m® 1% Ho o= ¥o ob

)

D,
—{om

fr o

> b Flr =
T

],

o

o2
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<38 IV-11> CMR with Commissioning Authority — Al ZEHA|

Client/Owner
Designer (A/E)

Commissioning
Authority (CA)

Construction
Manager @
Risk

Collaboration

Commissioning
Coordinator
(CxC)

Collaboration

Trade
Subcontractors

)
N
)
i)
=
i
=)
)
2
4
b

é

0
_E

=

Z23E CMR Alekate] Ale] Hr},

Hgo]l T38| ashHA Kb, HHA

AA7E FolslA] S ol FATE HE T8% 24d Yl dEAEe) BElxt

S B AN ST Ao A 9f w7 2 ALY A ATSE Al el HAIE

A o] 7] whiel HEAtE HE AlEe] F gie #AesEs M A @
c}.

CMR W24 CMR Al9FAtE whgate] ofo]at zpale] o]ojAtolof 4] a1RlS S1A|

HEd, dE Sof 244da] 3E Aol their ARl Al B sjof sl

gk 3RS A H=d], ARl o] &S ol Ak ¥7|E Fof st 52 EAlE W

I e
ofHl gt Atololl A FelA]l ZeS sl Hrh

o T ox

2h) GMP A4

GMP A= dutA el CMR HHAlo A< GMP A vl 23 s Jxo 7
A ATt HFE GMP AL 2dt A2 AP Ak CMR A 9FAS] Turner Construction
2 A7} 95% g DA St dA S s JFS AAsEla, agla A

3
AEA7F 100% 24 ¥ 3 Turner ConstructionS A1 Z13Y 95%2F 100%A} o] o] A A

54CM at Risk9] olslle} =Y 7FsAd



H BE WA, F7F S Al AAAES vkdste] A7t FAGAENYEH AYES
ol GMP Alofs ¢hdshltt

GMP AlkA] thFet HEo] ou|n]7F 1= A a1, 5 CMR A7 AMe1A] ¢
2 F-E2o] du|njo] tiair = EFAtel CMR Ak v 772 Sl B2 U
A 9 st 7HsAdol e el diAE] fls) B %XF‘H oujn]E HME= At
At AurA ] CMR WHaol| o] 49-9k= 25 b2 Z9-o]7 AT CMR A2k}

71l FARE kA B Aol thn|ske] X]xﬂiﬂ-%oﬂ 3k 2= Al

2) Jet Blue Airways Terminal Redevelopment Program(CM risk with GMP)

7h Ma

Jet Blue &A= "= 3G Alo A A7} EALEA 9 Hals o™ wid §4
Aol daAtelr A 61d St A Al FAEE Tl AlA AL T4l v
= 775¢] John F. Kennedy =418l 18 HvES AdFolth 752 Ay =4
Tl 979 Fa Huldo] o AA F8 FEALEAl HAA R i FA
O =2 Ao AFEE AL Uth FEAIS AR T8 FAEY N e 18a Hd s s
FAe)aheE & 74 A &9 (Port Authority of New York and New Jersey)oll A ]

skar 9o o] AAAEL & wAA InkH(o]s), A Jet Blue AR A
SEIUE A7t} S AiARE (lease)oll ek 7] holE B3 AlZH=E AT
Jet BluedaArel aad 2] AS5Eud 7 Al gol tigh 7]24<] el & &
891 75007t Hefe] iebA FFAMIE B 26719 Hd7] HE A EE 71K AR
Hud& sl 2 A Eo|th gnbAoelA 7| Qe A Bjn)d S Ha
gk 791 95009 @& FAFekaL dhaAtell A A qlH|Elo] Ftah AREALe] HelE 919
Al |7 Fael digk U =] 80005 s FASEGITE 1980 viF-E 3k 1]
Program Management (°]3}, PM) Aleks &3l AUt A3 Fol|A 8=+ A7
233 (JFK Redevelopment Program)oll #Feslar 1= URS Corp. & Jet Blue 3%
AL A 5 Erg A7 L2 a3 5 vd-S 918 Program Manager®=4]9] 93hS:

eyt ik
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W) @A A19F Key Players
2ol MEANAE < IV-12>el4 2 BolFa glom Agd -9 CMR 4o
nd o] A A1 Akl g I = gwbd o] ofu e} Jet Blue 3-gAtol
A 5 Axzetel] g AFAE 7H 3 Jet Blue #EAREe] Al 5EHE
el gk AP s oS AA e ﬂ”ﬂ?igtq AN 2 Huldel gk 30d
AAI RS sh=dl S8kt &l 7|¥FS & Turner Construction®] #j7]3F
3l CMR Al2FAt2A Zod3ked oW Arup Group o] A7k 3t project planner
esign manager 24 S Falstar Qlvk Al tiARlel] sl = Enlde] 27
S T3t = Gansler of New York, Eugde] Q3 7|2 EE AR (civil
engineer) ©= DMJM Harris of New York, El7|€2] W& A A 9= Rockwell Group ©]
ARe] Fejstal givh <FE IV-2>0)A 7} Fofe] Mi3|AbEo] g A '

A BolF=al 9l

i
lo

mueéomsz;;:l
Qé“.: :.:

<8 IV-12> Jet Blue Airways Terminal Redevelopment Program AHl2FZ=

Jet Blue Airlines
(Developer of Terminal as a Lessee)

A/E

Turner Construction
(CM at Risk)

56:CM at Risk?] o]ai¢} = 7FsA vt



<¥ [V-2> Key Players in Jet Blue Terminal Project

Owner Port Authority of New York and New Jersey

Developer Port Authority of New York and New Jersey; Jet Blue Airways
Construction Manager Turner Construction

Design Manager Arup Group

Engineer DMJM Harris

Terminal Architect Rockwell Group

Master Planning William Nicholas Bodouva & Associates, New York

hH CMR with GMP

St Al A5g CMR W2 A=A AE Fste] CMR A7 A=A} 5ol
o M2 AA Hulds iToré}ﬂ A= AR A WFEE= FAE ol et Jet Blue 3
AR A SS F8l FEAMY 10% v TS FA48k Jet Blue &3AF A4 W
ol PHE YAt HFTAM] S 90% OVJ'% FAehs g2 Al gAFE
AAGAE T35 FA A, SAFSGA A Jet Blue &-8AEete] Al 5 HRE A7pg
AhA kel wet FA WPFLE G %j]oﬂ A e FHsskar gtk URS
Corp. ©| Program Manager®A Z|7)ol tfsh atutxlo] »E Fejo] Jahs B Estal
Atk "Hejd A Z2AEo A =8 PM o249 date a3
Jet Blue Airline #}2] A7idty) AjAeks HE
}\]—7(-151 —J—/\]—H] E]’ﬂi —3—24‘14- 7]%—1% 7‘5[]5
A A ZHArchitect and Engineer)®} A8 ZHCM & Subcontractors)ell ot 1A Q1
=
Procurement Tl Q1A AAIeF AEA 7} 80% ¢4 Al elA CMR AleFA} A
ol Aok FS Ao, 80% HdH AAIEHI AUAE g o= CMR Al
ok GMPE AlAlekaL F71421 CM feed] AleF W20 2 Turner Construction®]
& CMR A= A=A

_{

. -E

l-«:\_]l ® O

) HFE3A ] A stEg
80% AE AATHI AHAE ulgro 7 AL E GMPO tdiAE= AA7F 100%
P H A A A F=E FAE Y] Ak E ETiE WAl Jet Blue dHaAFSF &
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123 CMR AlekAkel Turner Construction®}e] PAH-S Edl& 3 FAM|(GMP)7} &
A=Atk Turner Constructions # & &AM A& 98] F7hd FAM| ) 7 3
Sol tisl] WAzt 5213 s Al (owner—approved subcontractors) 25 &7 )
ZHAS T HAVE FE HA o R AAE stegAE dAdste AS dFo= i

olg A Yd&e A7t HEFA] Q] Aol EFHE )

CMR 2o A stgoll thgh 1178 wratele] Alokel] g els] At dnhba]o
2 R FALE AR BE FadAbE oleh gl #e S dAkel CMR
AlekA} Abole] Aok WAISHEE sl CMR AloFAl= o]#] 8t Alefole] BE steFol
ek st 8-S TSt okal dth Al 5 Huld Ae] Aokl oA e
22l k3 Jet Blue 3-8AME stedol] B3k thekst 1142 CMR Aok} #5738t e
= Aok BAlEt Qla YA E HE Stege WAt S0d stew A
(owner—approved subcontractors)245-E 37 2ol o3| A7} & vh2lof 95| A

A ¥lo 2},

L) Construction Manager (CM)’s Fee

ik o= CMR Aok feed AT wl= ZA FAPd @A (pre-construction
stage) ¢} FAFSHA (construction stage) o142 CM fee & F-H-Ft} AA]o] g0l <]
oJM 9] feeE AT Al & DA A AISEA (request for proposal @l thEh)ol| 4] A4
SAbel ik AIA L} FAA feeol] tiE AIATE AZEE O] ik Al 5 Hyld AL 3
Atell @)oJA Turner Construction®] A|9HA e} F9 3Jo AAHS AH HF Z2AH
construction manager?d] feetx t33 At}
® No CM fee for Pre-construction stage
® 3% fee of total construction cost for Construction stage
® Maximum fee is $4.5 million

Turner Construction #} Jet Blue 33AY vHd 2] CM feed] 5Hold H
pre—construction §-A°] 2Jo]A CM fee 7} Itk Zojt) w3k FAFGA A F3A]
9] 3% = CM feeZ} A7 5]o] AL o] $4.5 million & @4 4 $lthe A4S Al2FA

of Tl Atk B2 CMR ®B2lellA CM fee o thair= thaFak Fejo] A oko] o] Folx]

a3l

o

=) 34 (Schedule)
Hlkz

20 0kA o 7 "R Ao A construction manager?] AAA] FAH] Qo= A A o] &
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g (Ao teix e d ool whe} AlokAjol] WA 3 Jet Blue &-3ARt
o] 7141 AR A kel whe} 7] A Q1 FA RS A A ek Al A FE 3
Ho g Aajjxlom 3 ojujdl sAF S -5 RS Jet Blue 33Atel 3
o] APzt tiaiA x7] kst 71xiNkE o] Fuldiets JIAIE B E AFs| = A
okslgdtt. ool whz} WAl Jet blue 38AF} CMR Al2kAl Turner Construction
Zre]  AlSkMe = 3o gk Z3o] wWAEo ity HA Il dEiA k=
"Owner—approved Master Schedule" 2}l AleFA oAl A|E ol tlal] HA| 4%
7} AlEET

2h) AARA
75 AT SAEEe] Al 5 Enld AN A GMPeF AAlE gl w3 g

Z 717 A& Aol CMR HJ-N% HolFa 9

AN, BFA (3R oF WEAt (85 7]JJr+ T7he] FEze] T2 AEZA AA|
SAFl ek s W7 Jet Blue AR ©Eskal 9o
Jet Blue & Abet 778 wAA g ake] ALt A LS A kol k& RiIZE 9
g ik g olnh mIZE o] Fapel It A ] Aloks VINhe R
Fejelt}.

=4, AHolA Wzt S dPARE AA TRl digk A&7 (Program
Management) §-& 7dsto]l A Aol digh & S ZUHPskAL Aotk o]
gk =2 Ao Ag A A FA SAZA ] Al LS Sirt— BE
235 Fo|li Ax Brp U F43 eS8l d=xoE deske 3 %
¢l =¥E Ho{Fal Jdth

AR, e =201 Jet Blue &3AkeF CMR A4l Turner Construction¥=
80%2] A A 2] GMP 9} §-714 Q1 CM feeZA] Alokel A8 49l CMR W] o]H,
T3k A FARY FAlAe tiEte] g Ea] Aok o) WWO@H CMR A2l 7
AA T dste] gl=aE Fofstar ok CMR A2k A4 5 100% $=E 2A%
Aol ofal] HFEAM] A HE Aol Zbzke] F7t Sl sl H A7 3N
P2l oJsto] WA E stegARFE o A7 AR E HH-aloF gt

LJJRH CMR AloFALe] etleym w4 drbete] Aloke] Weks] WA|fn) 7]
7H JJXVP P2l o8l RE AleAl (Heg a7 AR EH WA=
A s gt} ojefgh HA CMR 2ol A e = 3l

Z]1 O
=
d EARES B ¢ Utk =9 T4 shed Al AR
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713 & FolgomA Fi AA JAE Hesty A JAIR 4T
= dojFa Qith

iAo 2 CMR Al9kAF=A] 2] Turner Construction®] CM fee & AH4E 49
3 A8-S Bl vhFshAl doskal Atk WA Pre construction YA A] BHAERE CM
Aqn] 2ol tJgt fee & Turner Construction 2+ Jet Blue -aARFe] Aok S5l §loll
A FAFSAN A F SAH] Y] 3%l # Pt CM feeRhs WA8kaL ot G}X]“J =
AA WA o o7 7HA] a]lell ogh FA] SUHE a1y Hdf $4.5 millions W<

itk 8-S Aok el ®AIskaL it

ol [

N o
92

%9, 1o
ko

.

H o

3) FDNY 911 Call Center Renovation Project(CM risk only Financial Risk for
Contract)

7 &

o] ZRAEE A Ao Al gk FARRMN FEAl] Ol Tl AR
(borough)40)l] 123k 911 H]4 AlE|(Call Center)E 2l :=Ho]|A }= FALo|th 7EA]
arparel A wEels TARlATE AAl FAke] wEEst #EE R AR
(Department of Design and Construction of New York City)oll 4 th3§stal it} ¥

Al AATE FFEA A sk iR Aol AR T2 AESS Fedhe
BA] Abel AR/ BE F shtolt) gugre] FAYELS A B AlFe] By A
JNERE A5 don 747t Z2AES 98 ALd-Ss st st itk
Al oA el A G 71,3005 2e Jro] ke zhan Alkekgl om WA A=
HEAE 200040 AlFste] A ehduAle] o]23 9lth. URS Corp.olA
construction manager(CM)2A] zHofstar Qi)

) WA A 9F Key Player

FEA] 2M=Re] 911 Call Center Rehabilitation AR 7784 AW=o] Wah=
Atelth, Al AT &A1 T FAME HHelal e 7Sl AT
Fos 8 <14 IV—13>01W HojFE= CMR W45 &3 CMR Aokt 44+
om, #Al FAF R E I 9l

32 A% of

40) TEAIY AAT, ST ( Manhattan, the Bronx, Brooklyn, Queens, Staten Island)
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tH CMR only with Financial Risk for Construction Contract

oA AFgh viel o] CMR W2le] 7 & 54& CMR AlekA7F A gAtel of
gk AloFFEAlek= Holth, S FAbel e Y AaaE 7AW BE stEgd] Aok lolA
T AA BE A%k FA7F i o] ZRAE A CMR Al stewS E3He &
E FAb gk glaants 7R "R d CM Au)2e gk Helg zka v} URS
Corp.2 CMR Al%FAF=A pre—constructlon construction, 1#]3l construction
management AH] 2ol t)ale] ARl FEA] AT AokS Wi g}

<38 |V-13> FDNY 911 Call Center Renovation Project |}

Fire Department of New York City
(Owner)

Department of Design and Construction
(Owner/Client of Project)

A/E

URS Corp
(CM)

A 20004 ol AR AR 8] AEe] AR skl 4]
71T oleld WEAE Qe F712) kol CMR ASkAhs Aok WAl of
TE & 4 vk <29 [V-14>914 2AA URS Corp.o] 37|74 mp2 3¢S B
I QUTh HES <GE IV-3>0llA g7]A el wE A FTket o]ol] WE CM feed] 5
7= URS Corp.©] 200450l FEA] A4 Tol A|&3H Al W7 Aol 3t AMAME
Ho]Fal vk AlRMA el Ao o3k & 13k = A S7HeE CM fee
o] F7HEo] Wkedslo] Qi) dWkH o g Wl WAl Q1S Ao Fitel tiE]
M B2 T2l sl Alekide 8t ok AAl= URS Corp.o] A& HAIE
(general contractor, mechanical contractor, electrical contractor, plumbing contractor)
B3 EAtel] isl 7%l eSS AEetlom A TaApeke] 247

Y

g
oN 4N o r2

.
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S5t} URS Corp.&

olM Feldo] of

<3g IV-14> Schedule Overview and Delay Impact
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<¥# IV-3> Summary of Projected Contract Change

o Current Contract
Contents Original Contract| |
Projections Changes
Construction Allowance $ 24,000,000 $ 43,203,387 $ 19,203,387
Staffing Allowance $ 1,398,472 $ 4,700,000 $ 3,301,528
Basic Fee $ 569,600 $ 1,914,310 $ 1,344,710
Misc. Expenses Allowance $ 150,000 $ 310,000 $ 160,000
Additional Service Allowance $ 200,000 $ 400,000 $ 200,000
Total Contract Value $ 26,318,072 $50,527,697 $ 24,209,625
Pre—Construction Services 60 ccd’s?!) 435 ccd’s 375 ccd’s
Construction through Substantial , , ,
. 1,097 ccd's 1,817 ccd’s 720 ccd’'s
Completion
Closeout 120 ccd’s 120 ccd’s 0 ccd’s
Total Duration of Contract 1,277 ccd’s 2,372 ccd’s 1,097 ccd’s
2h) AJARA
T St Ao A 223k 911 call center 1do|= X2 A Eof tha) 7H
eFs] AT Egith Al A4S S8 AR, CMRE] thekst Fefol oisixe agsjoF gt
= Aotk vlar AR A= BFEAAIE e Al FrAlskal e CMR W24
A TR Aoy 9] 48akn 98-S HolFa ek oleld FEe WA
QA AT A7} ok AL ETh B, A7 AMA Gl e S Aokl
Zol| Al ko] R AE o gtk AiFo] RETA] AFAE FE SYIS v
oheFgh Fatoll A wAEE o7l 4=tk ofel gk Il & uf CMR WA 2 o
ste AR Ad SFAAE GAF o R £} HRA|AE & Fog Holth

41) Contract Calender Days
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3. CMR A 33783 HlaL

A A Al S AR AR AF B Pae Aol 2 el 28]
© AR Aol ZRAEY Bush B4 4ol by Sol ol wad
oAl AR} S el Hls) @ EEEel 97} ek vIs 214 %he) @) (Construction

Management Association of America; CMAA)9} 714 Y 3|41 FMIZ}F =215 dlde.
2 LS AAsel=H2), 7P g E8-ehs A2 60%7t die A HAt
So| AAANTEE AR SHEGA, AN TEE A o] WAt Al H Ak E Al

shobar @k SHARE 23%0l A UHA] skt wbdol wEato) Al H TR E Al wehE
kA © 2 = 35%2] RS9 CMR WS A E138k9 A, Design-Build7} 28%% 1
H= o]} AE-SHAEC] WAl 70% o]Ato] wid 207 o]Ate] TR AEZS UkE

She WEATO|RE o5 o7e vlFe] UM BAS % YusEty & 5 9

N

i

<18 IV-15> Which delivery methods do you use most frequently on the

majority of your projects?

70%

60%

50%

40%

30%

20%

ﬁ.ﬁW%

Design/ Bid/
Build

Design-build CM at Risk Turnkey Others

42) FMI and Construction Management Association of America(CMAA), "FMI/CMAA Sixth Annual Survey
of Owners", FMI, www.fminet.com
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<38 IV-16> Which delivery method do you believe offers the best value,

whether you have used that method or not?
35%

30%

25%

20%

15%

5%

0%

Design/ Bid/
Build

Design-build CM at Risk Turnkey Others

T3 v A4 Ak A (Construction Industry Institute:CIDol| A &= ket AL 4=
}21S MAsh= B85 F34F CMR, Design-Build 59 A2 AFY 578 w240
T ZRAES] S ﬁ%@% A ) AL A Al EE] Ao R —’F?‘SE

T2 AE A3le} HWEHE AFE Y THd, u] A9 37AFREE FHE =
AES] 8 2A8E T3l H]%f{ At A te B o R FaE e A E]
A S Blatskal #2493 23 Design-Buildt CMR 5] A= 5124 o] 7]=9]
A Al e AR EEE}E Ao 53] wolto] ehdtl Aukdo s
22 (Design-Build) WAo] A9 BE HolA 71 $-523F A0 7 YEpdo

Y

o =E'0
th 2 AolM= A FAI) CMRI 7)) AN el oR s 4
VR 1A} et

(1) Atle] B71& H|1m44)

CMR¥} AAIA S22 0] AP S Abgu] o] S7FE A B, A3
WA o] 749- AbdH] S7HE] F74gko] 4.83%219) ¥]8] CMRE 3.37%% YEFstt). o7
A KOFIV-17>5 B AAA R3] 0 Ad- sld HAlow FiE ZRAE”]
50%7}F 2% ~ 11%2] ARl S7HeS HSl ot CMR WA o2 8% 50%2 Z24E

43) Research Report 133, "Project delivery systems: CM at Risk, Design-Build, Design-Bid-Build",
Construction Industry Institute, Austin, Texas, 1997
44) AFH] S7HE = (S - Aleka9)) / Ak 59] 100
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o] 7} 0%~ 9%°] APl S7HES HQITHO),

ol AR z7]ell A e ARe] & T AN e AR AT A A o2 <l
3l value engineering®|u A& HEZ} 53] o|F A4 a1, FolH Y= CMR A%k
g 7HASF RO A8 AHA 813 AEE R AAgske A 71ddskeE Ao
B Ad® Stk CMR Akl Als 54491 §7]Fol s Fdo] Mujx AleS
3l WFALeRe] A E Aol e FUF ZRAE UL 2 F7|5-971 H7] wlol
o} 2y vl R olghE 18 CMR Al%AL= 9] o] CMR Al%FA7} ]84kl 9l
oA Y HFA oAU S 7dstee Aol Jod ARR A3t ade A

2~ 0]
TR

ZRe FARE wgA A 746 golA & AES] WA AAwE 747 o
2 yow ol Ad AMF wph iz, CMR WA oR $33 ZrAEe) Ji &
FAMIZE AN SRR o] S Ake 2 SaE T AE HTh WSS HE

o Ao 7 ZAH AT (Strang, 2002)

<38 V17> AlgH| 3718 v

25

20 —

15 —

Atdd|
E7lg 10
(%)

5 —

o 4 - —— 4 - — — — — —_ —

-5 ]

—10

MAANSE= CM at Risk

(2) 37| &7I& H|u40)

F1%7HE SuoA mE AANTRE FHYAE B A R gl we) Ay

45) Fn2 AAANFTIZYA ] 9= 0%~ 7%ot)
46) 7] S7HE2 [((AAF7-AZE7)) / AEE711%100
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Ao QA7) F3S & Ak AA AT 2E AN oE I ZEAE”)
B9 57] F7HEe F7hko] 4.4 Bl CMR WA o7 234 iixﬂEA 85 371
S7HEe] F3bgke] 002 yEbstow, AAASEE A o= e AF 9 50%7F 5%
ol4de]l ¥7] AFES Vel whH CMR WAooz #‘E% Aol A B E
5% B AL 29%00 AUA] =t} =, CMR W2 o2 8l L2 AE 37| A%
o] AANAF Ho] FPupaoR S8y ZZAE ] 457] Z7hgrRT AR At}

-18>

]_

gﬂg—)q

of| P_A o] AAN-gHe] WAoo g f3y T AE FV| FIHE
Boh 84 94 Jelga e, ol AAA TR o R aE

(&l Mz H:‘( o
buoRdoro mim

A0 18 1 0 Oﬂ~6}7l7} ofel -2 thehla gl Ao 2 4 9lrk CMR %
He NERow wEAs AARe wAE LA AARANA DA el
A AT AT AT BE, AR 97 Boll thek 291% GORHA AU U

Ve FAT 5 YE2 E94F 5 9] Rl

<ag V-18> 27| 3718 H|1

40
30 |

20 -
=71
57 10 |
(%)

- 10 —

- 20

MA AlE 22| ghal CM at Risk
(8) AlZ& X H|I(Construction Speed)47)

AlFEE 52 39713 month)oll AAH E3F S HH Aol 42} vlur) =
W&l JeEhdth CMR B4 02 S8y 2 A E ] S Design-Build 43 A< 2
<> J F7kgko] 8,000ft*/montho] =t Ha) A TEe 2oz F5E =
Qo= Al FEer) F A8 WolA = 4,600ft"/month® Wb o] A4

47) Construction Speed (Sq. Ft./Mo.) = [Area / (Construction as built)/30)]
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AR A7 ARL O] 2715 ol e R A E e o7t SXIE AL, AA

2 B3l AAG] o5 S5 AlE ddAlelA vE] HH 2 A7) wEel Al
e A TS 23 AASEE Hlashd

A= v)52e FAS B Y Design-BuildEth Bo] ojA= AL & = gl o]

AAGANAM A5 A Sl Folshs Design-Builder9t= @2 CMR Aok A

AAA A3 A<D Ak gl olehA] 7] mEel Ao ojsjdn

2

St F718 SO B

¢

<38 IV-19a> AI3EE H|n

I [
M A A Z
2alua 5185
CM at Risk 8192 [
T \ T T

o —
N
IS
0}

8 10
1000s of Square Feet/Month
<38 IV-19b> MA+AIE &£ H|n
|

A A S
RN 3ps0
CM at Risk 471 |

| ] [

o] 2 4 6 8 10

1000s of Square Feet/Month

(4) SHYAJZHE A5} 2 H| @ (Intensity)

E«l g sash] 99

M(ntensity)o]#h= =2 SHS 3
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ARV sbmrel ] SRS AAAN TR o2 alE ZRAE ] SR Y 27%

<O V-20> CHJA|IZIE 4251 2 H|@

NPINE
g ara| 3|67

CM at Risk 4.67

Intensity

(5) && d|(Quality)

FAL AJeHel Lol (Start-up difficulty), ZAZFA(Call backs), +¥a]H]&
(Operation and Maintenance Cost) 5 A 7F4] 7152l thal] 1-10 scale® 54 =
o], <9 [V-21a>9} <29 [V-21b>oll- =& e Alexo] folslal, &L 49
RS HeEpdnh 5, 52 45 vebdth CMR 34 AAA w22 Bt Al
Aol golatal A AzY-S vER FEHAA AAAN AR Hojd Ao w
Uebgth o @ uE-2 AAN T I A ztol7t §le AR UERT
AW o2 CMR WH2Ao] FAHAA AAA AR ashn) FHojuA]y

A AlE =T A7 B RS EF, CMR WAfetell A o] FaAbH] Ba /\1%
H

Aol A s Aretel 9gS WA Ao|ts),

gk FZof gk Akl Vg TF5 AE S A 2 CMR W2lo] AAA
SR T 243 oA Tk Hojuths AL < [V-22a>0lA <1y [V-22d>
g BIlA & Aot

48) W. Strang, "The risk in CM "at-risk", CM eJournal, Construction Management Association of America,
2002
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International 2] AFQ &2 F- A2l David Richardsone CMR ¥4 7|24 0 &2 FA}
Aol Abdae] Mul=E 71 AN, Aol Sl A AArd el Ak HEAt
o] M Ade Befetal, e FAF Aloo] HH v Rt QIR U= AlgAL
o] iR Foprt 159 o]&s FshA Hol ARIZIZRW Bt o]ols iR
3 & = (1 Blolgkal Eetar k. oof Weks olste] 7]EY] AlgE FE St
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1. CMR ¥4 E¢jo] 7F&3t 7t 873
(1) ®MTol cHak 2HHE ol5]

o IFAS AL Ad7bel= B 4 DAl ok olalizt -3tk
CMR %2]9] 5] =4S f18iA = CMR Aol A o] 2 Ak Fefa&2] ¢je, CMR 7]
oFAF 117, GMP 24, profit sharing 28 5 =8 2el] tigt 2ulE o7} glofof &t

o,
(2) B2 HHn HE

CMR o] 7hs A7) ffsir= o5 s&sAtel 4-80] 7hsdtes o Al
71iko] $-21 ghulElof glofol Btk AATALY] WFWAS] F FHEA ¥
7Vt EE mojof ), AFo|A AAFALe] A AE T 3} 2]
Ao RHE =S Oeaprls| At A E B8 FERET|RE] Aud 5 g

1:1
T 7|He ZEEan glojof gt
(3) &=Fxt

CMRe] 49 CMR Al $18S 7HE A vy 2 gz
CMR Alekate]l digk et g Al =
A= A=A CMR WA ol digh Q14 H 52 =39 o]3e} ﬂrﬂ
ofof sttt Wt 9 A | 9, A, g, TS AAHS AAEA &
Aofof atar, AHAG ARl gk WAt QAR o s o] glojof gt A
e CMR W21 CMR Al9kzte] Aol Akqle] A& A4, A2 304
Hibs A48 Sate] o]FojAal Al E A Ho|al AlHH oz o]Fojxo} 5}
el CMR 321tk 52 9] ofsli7h B asir) gk CMR WA '17]%4

[l
ftl
O
=
=
)
)
>,
1o
oX,
01F of
PRI e
‘O,
)
oo

D B

V. ) 2919 AAZA 9 7RsA Ak79



S| A AARNE HER F7] wiel] AARFeE CMR AlekRbe} o)A Al &
gloF & sEo] glojof gy %1 CMRZ AAAS-Ee] iAol up |72 = 24
o2 g AYEAE 7 7] wiEelth

4], CMR A 2FA7} Al 18}% MP= it 92
u-9- st R WF27) o]F HIRE G Qv AlRES ZEEA glojof gt 1A FAL
off gk AR A Aot gt el 714
o] ARMA7} AAsH=E GMP7F B4

I
A= ’“*Zr# Ll ]E%HH ] S #FaL Jlojof fitk 9AAd 5= A, FAel CMR 7
3

*271101] Fahe AAE AT glelok Bk weF &
AT F AARACR I Y wES BE ARy
92 BAYel W 7] dolth. vieA Shwakelt T

o qrere 2
oA% A 5 HwA A% BT 2 AHBAN B L AT 1AL )

EH“HD} WEAAA 9L e A A SR AHES B8E] aE

CMR2 7|EH o=z 7Adaeg] e Alge] digh A& S 7HAar 7] witell +
7HA] FE BEe] tigh S 8] Z2EFaL Qlojof dth CMRE Fdl iAokl
53] ¥ o] opd InkA o] &S Bty s Ag =Y A dlole BE IR AR
7} CMR %28 A 538kA] A k. CMRE GMP o]3l2 ALS E=agoan wAs)
= 2k g wEAbel v ZhEthe 7]EAQ1 /14 o] Fasttt

CMR2 53| AAZe ol digt dEA 4 &2 dANA dA4%E At 4
= & & e 9GS ZHF o k. e AAllA sYd e FEE e A
oM 713& HA3 & F e AAA TS ek AEX A 3} O%‘%kE Aol ZE5aL 9l
ofof git}, ghxlo] FALE Sl Ho o]oS SRt} shi= A9 EFApete] wpE
18k 4= G © CMR2 7|24 02 CM Aol = d5atel 122 Ao Ao =X
T A AR Qe A B dkERbete] AdiA] BAE TR ok sk S 2 3l
= kel afof gt



joleh Q14jo] Al8l 4w

F| A 72 A|
o 2 CMRo] Af

), EAehe

glofo

)

o

F FAbel 2o

RERED

He|AJ 28] o] ARl

U
i

AR R B ESRR



2. 333 CMRYA] =4S A A=F 7w

(1) A=A 7|8 =42 dey

CMR W42 SHAE =S sk A9 shel AdgAl dsgajel] &3, ¢
A e sk A FAl EFA Al H A8 SARIR AlE 713 U <
Eabs A =8 4w £ 2 55, A AAE S ANE A 2=ds
TEAAF sz A FAlOl 7L . AT AR = EFARe of8) A
TWAN Fo] oM Bt AR A4St sk A= LAY o]
ols Huiet Ao k= aa Al Aol M7l H= ol &uiRbA 9ol Fo ol &
Aoty upebA o] Aol Aga 7] AsiA = o] WAe] el Aeket A=A 7|k
o] FH|H ook 3= o7t Htk

Sl CMR 4 =0l 7] Alsie w
Aok o] ZHAF Bk olsh FA

9
i
o
.

b}

?-]J"‘l = [<2ha |
Sl Agl=o] He q8(d, ArbEe] stew Alg Fﬁ?ﬁﬂr 4 5571 )% CMR
4] 2] Al 9l AL B 4 Qlolok Tk @Ak OMR el thg A
2lo] Waski, CMR Y27 A B3 AFE 253 Yook Ak

(2) I7IELARIZsH=AH 2ol 2EHH & 1A

1) R et L8 %}

@ e P 3}5 Ak Bg WE el A S 2y

O o d

re
o
Hoo
2 r\r

(FARFA102) 2 Aloke] PA(FAYAISZE), 18]ar Ak FREAMAL2E ™ A
A252)E Qo] 9;24 AAAN 22 ek WAl ol LH%O] Wi gich. whet
A A AR G e R E AATAL B A tE W)

HeEs mo57] s AAsh AR GAYAA
AN FAHLEEA G AYABFATIZCI) CMRY
AYBATIZCNA 7k 8 F SAA B A0 Wy

71Ae) S AR QAN 2 w% SH R

1~ TN D))
o 2 A

OH > rlr

o o
b
“T

A A
Y2 1 247} Q)

82:-CM at Risk9] o3} = 7FaA 2t



o 53] o] HEoi= 7|

}

0
i

7F of of

=
T

pis

& v gol

=

1

9
pa

Al o

H}A]

A7} AFgdofob

)

-l

KF
il
I+
K
il
%0

<l

X
_x_._._
ar
oK
K

Kl
2
ol

b A4 71E ol i

35

[e)

RLA

o g7HA)ell GMP gk 2Hgol| o

1t 2

5 A=

)
A

=

714 4
AR FAMEHS SAR

al

=z
T8

p s

g}, 715

A A 62 CMRe o
Z vhed s ook 3
AP A W E A 27

EFgAbelE & Afol7k 917] Wit
7} ofof

=

jpuzel

o
o]

5

%

Gl

A7)

ki3

71EkE

-
T

k)
il

e}, ol

gk CMR

L&

s

I},

floF &

a7
I

e},

9
pi

KeR
—

=
=

A
3] GMP kel o

-
R

=

7}sjo]of

3}

[¢)
AR R B ESRR

Aol o

=
T

#},

o

]_

gelofof

I3

=14

=

7hlojof

|
2 9k

=

ot A= slof
T

g Ryseh HH gy, Bys w7 5

=

gk W-E-]

Qo] Wte) 7] o]t

] sufell A

sjl ke 2oL

=
=

E
At
sy

o
°

afoF

S

44,
1

o W GMP #kel AHRIS
GMPs} & 7HA Afole

GMP 1Hgol o

okH
S
=



(3) dd&ATI=2H A

1) BE(H1E0l MR 24 U8 %7}
19974 7471 (013 2ol A A REo] B 2A7} vhIEgA)
AHA Aelol CMR 412 AslElo] Qe ALRE Aol e A2zcge)el ol
71714 CMR 43 s o] 4Ye BE ATl Fahs PAES 7H
Aol7k F7hs] ook e,

2) ToAF MAE Mot e 3 (C HEAl
ARG R A2624F AR DS HE L2 A AP B A
ADSAHEA Al B F R ol BE H
gheh7t B3l AAd3ANE =g BHEE 2ASA = ofY Aok AL A 0}1 Uk 2Lt
9 Wl 2A, & AL F& AGAE AR ok AlEs g el shA] Rk Al |4
g HES itk (1=l AEAAg e B Az A a3 Al 545 BAIRE B¢
UTH. 9 232> CMR BA& FEA o= FAgshes 3o mA JfAo] Hasir)

=
)

[nn

>
Qlr
)
P!
0%k
>
nx

O
¢

[

3) CMRAKZAtS] Feiusl Ui %7t

QA A2RAYS] SRR LY FPueDel A8 S2E QA
@4 91 AN WORA N EUTh OMR 1A FASAE A6 B
| F7kstol AAARIREIAel Gl ek Wge] F7bslolok dek.

u:Sl

2

[¢)
AeoF gt} ol & 59 CMR 2ol A= A4
A29x(AdEA] he = s AfEA ?r?éﬂoiok f?&E‘r. 53] Al29zA
A=A Aokt Qo2 Al A e FE 2L 2 9otk CMR el
CMRAAZE 2A3E A Seo] ohd whela) 93he 317] el AMFAeh 5
e %

o
AT Bl st A SRS FAGE P A B4 g Rolrh A2 g

rlr rlr fo -y

e

84-CM at Risk9] o]&l9} = 7FaA 2t



| A AAe] =}

o]

E

[

=
=

A (¢F 8%, 12%)

W

3 = T B
2 N o 5 &~ do A M.l o
o &o ;oL < ‘:o = JI ‘m_é|| ,UI <
M N CER O o Ho =
o| —~ = _ X o [ L O
R o TG E B2 %=
o o oy W = iy x b
ol ojo IH ~ o~ o Mn.l m.ﬂ =K me X =
Jo = 3 T TR S o0 H ﬂl o 0
~ ) =0 o ge O Z(TW ;,\Iﬁ.v/ﬂ N A= &
i = o T Now M TS o
< — T I - oF g0 Mo M-
= B o S L Bl Ho 14
N < o K= 63 m K Ho w6
— ~o X = ﬂ.ol _ . V o
er o= do X BT o =
" Danﬂ %%@Wﬂﬂﬂamﬁ LY
i = ) Pt 0
S S AF T oo BT oy ey
— ) = W oRC o i
) T & oo 20 N e K
B 5 © oo < oW e o
5 =z 9 o e W AT S = o
W N O N E BB 2O . o
il Nz AW e T Y R n
™ o —~ & %ﬂ/ﬂ_ HeﬂAu]7 = PO N
™ = ° 7 N T 1 B N O 100
=< Z R o s X R o Ho o
< - I NE < 0T o A oF — — K]
< = | B —~ R T — o“_o < oI
i.o S Ny &2 N of a0 o Jo LA 100
= el L - D= o a<BI 0 =B Sl ) 4|0
el o g VTR EE -
T R S5 2 o T awoPdw RN&Eg® %
Mo ~ O = o of m_m E o8 Ho [\ By o) 10
< 0 = = W ERwCE e Sk B
o o s e % o = E WM o T T m_ﬁ 5% o
- ﬂDl o o o Ko~ ﬂrL |A_. 00— —
o| m R A rdaos e n N
o {iu = o~ T Ju Ny — =B OB o B N ™ o
—_ —_— = _ — o N W g " X N =
= N crT® REESeET * T 2F Y
X oo e L pri W X 5
_._O <P B o O o) o ‘._m_lL J| fo~al :.L <t
oj =l <) o2 | oK B pronsal < o B
BH N Mﬁ G = BT o e 2o M0 o o] o MAE
° ) — —~ K ) —_— oz
@qm by "N gBIBAL s by =
PEeEes F I

k]
i

s

7hslojo

=
T

ZA7}

V. ) 29le) ARz 9 ks

ol <]

.

A3 A38Z2] 1 1(AAAANAG



3. IUEAM CMR W4 =Y 7l e

T

(1) CMR 24 Tglofl cigk ol ARt &

NH

I

A=

=X

o] A7

A3 Qe w2 A

Aol S A Al

=]
=

3

Ho} = A= o]7 Wk A wH of

-
R

51854 &

AEA o7

\=dfe}
=

TEWFI B

)

ol
el
)
1
Eal

B

th= AellA CMR ®4je] 3

o} e o

o] A 7FEoE 10%E d7)7)= ogde A

=
AN

o )=o) ool A L}

fu

A

g

&9 7k

Z
ZS)

teto = A CMR WA A

5

el
(mil

H € Aoz Helt) e A4

A},

o

L uEA Yeh A 2 AeR 9%

H 2 Aoz o

5]

of &=7]¢o] GMP gk

)

Ca

g 7]

86-CM at Risk<] o]39}



RS

Z CMRo| A

FE7HA

4) AKX A

A A A A 52

o

Al 52 AASA G wet

ol ti7h 27 thEFH o2 A3H9E 7] wiite] o]

3t

o] W7 w oo}

s

oJru}

-
R

7] Wzl HAlEel2t

-
T

L

A wj o] GMP #<

- E
- =

3

A 7L 9A] R

=0l 7114

A

9] A

o] A7}l A

=
=

& o]y AT

Jell A 7}

HraGd 71

S A

o=

w4jo] 28 o2 Hof 9)
of YU wo] glek. AAAT-A

ik

o

8] A=rtads 9 8 AdE AAls ') obd 24

P e

9]

E_\'ﬂ
=

14 BAE 7L v o]

Z

& Hashe o

Al
-

A} A%l

g

NE
T

AGAIE M 17F

Apdolt FH AHEA

7 B

poool o

o

=7

=

1A 2

3]

< |2}

ks

5

o A4

TR

A

oA =78

Ao sletglt}, ey} o}

ZAPE Aol WA T

CMR *2jo] A

ks

=

o=

2

s}
=

Fo2

SRR

B

e s

S

1 &7]l

o]

ot

jrs
<0

}-

o

A el g ei7e] 60%714

A

of wat Hx

o
=

A

X
5

V.S =9)e] dAzd 2 ks



o
@.W‘_f
m_rw_ow K o
I o o I w
Ze&ooﬂi &OEMEMWMJW_‘WL,W__N
a o B B T ?13 No B
Wm_wﬂﬂ ﬂﬂr%ﬂemﬂﬂog?
o o XV o T o TEHED Ho 21
1_.0XJ|L H._LUHﬁMArHO,I @Lf ,ILE‘LI
Aﬂ;‘_/ ]_maé S r =~ ﬂ1r;o]
ﬂ_rm1_.1r N & oy X ,mﬂ;o]._.ﬁl
s B %Q%M@@%ﬁ EEE gD
maEmﬂ WgaztﬂmCdﬂMM% %ﬂwm@.%ﬂﬂu
arﬂ% ﬂwzfpﬂa:i%@ ﬂogoauomﬂ% )
Ho ot ]E%MﬂruT;HLdr muNJEioux.Lno B
EM;T JxlﬂL_Gavdr o Nk Aaﬁ11r4uw_ﬂ el
pze] ~ 1_.0‘ 1 ‘Ll\a‘._ JIL_vé!XZﬁJI ,)AI
Mﬁroua EAEIT mAn«ﬂ 7]mo;uﬂoxbi e
%J]a..alﬂﬁhmglzolﬂ - I
ATAMLE_HE 7W1Mbos urm%mu_} P 2 »
il Xu7 X r-,A|7XXﬂM el ﬂ__.um]*o o} uLﬂ/.A ol
iy ﬁﬁwa1%%m%% " Sy 7
ﬁhﬂf o S Le&ﬂa . 5w
.Eaﬂﬂanﬂswgu .mu_. ?%ﬁgﬂaq — il
+ F NaurmaoogAurou%qloﬂw e _xJ7|‘_fJ7. —
%73?;9@8&3%“% awﬂqaﬂw; =
Hﬂ%ﬂ%ﬂ%ﬂ%ﬁﬁ%@ L:Nrmﬁmamomﬂl i
&% ﬂoﬁb ﬂu_dﬂ‘w;uﬁ&u X be‘w.oi o* R X
— X ]] ol ],I
EEETOMH_@&M%%%L_M w;rR%mw@o s
oﬁo»oiﬂ_ﬂ*_oHMMOA o_wm_;,mm_ugbﬂr .moﬂ.olnMpm.xzﬂLu <
egzmu%%_/vamfﬂuLtzxwr. 2w - %o
S ouE W 1W7Lo_wisteﬂLT1 Movifdﬁmﬂ@
J| ﬁe#elﬂla@bf] Jlﬂﬂ,ma.heo C]Ez*odlﬂw_lﬁ/ &
hogiﬂ_a ﬂx%uﬁéﬂ% M.ﬂ}@é 3
Lo%maglaaﬂr;mmﬂ_nndr Mm_.umu orﬂﬂrﬂr% o
T %Ho%oééimswbpoﬂ Ea%%s%%mﬁ of
éa%t]}#mﬂ 1M~.mbu] ﬂﬁomooiz_.ﬁvﬁn T
ﬂLNW]M oLELlﬂlM_;HooER.M Maﬂ_rmﬂ,._m_vﬂ =
aﬂmmwﬁﬁwﬁwﬁoReM; _ 4 CIR R g
HUM]Mk_uHoo,m_uwﬂwrrhEMRCQe ﬂz?ii JEI.M 3
meo]ﬁRmowAabﬂouCMdl.] ol oﬁw_wﬂjuo 3
aﬁwﬂomﬁMlthL?ﬂtC@M M___mnmﬂivun.R A
Nlocv wnzifﬂﬂks ﬂ_%ngMHT4m e
A mﬂTcgogo_LEﬂmﬂM M_Of,é]ﬂmﬂ@i )
%qwzam%7 ﬁ&%Ww@gg ©
jq%%a% %ﬂwﬂm@im ®
T )E}HR%M_A Mug
o s F ﬁﬂ&i o
oﬁalr] -
NE o R ol w2 7._ T
ﬁvu;uﬁ i d
%EwﬂM Cirilen
Eeﬂul%l \Iﬂ]o
oF = <

3}7)

i
C ke A
/\] A

fe) T':E:{

fok

o A '
A7k FolA=
R E[l,g_

=

P
o] AlE
T

=

S

At

/\]%ﬁ%(ﬁ ;‘(ﬂ

PN
T

.

-

5
=

el

] X435
dat=sg Aol
A
Pz

131 ‘4’
CMR "ol A

)
88.CM
at Rl'skv04
O]EHQ]—

E

=



Aol A S P E 2RAQ olvt 98 A4 Bt ek,

A1 ARENFAYUARE B A AREATAL N ket
W7} o) akslo] glo) AL AmRA] A917h wgsle] i, CMR Aol £
g AL SERAR A Aolehs olfE NHT AR g

(2 HE 7ks 3Alel &4 At

MFNAE F2 2F0 w54 A8 CMR WAo] ol Fg5o) i, Al
o)El e T A AFE Wol Aol K Yok, A s dol ity =

R
ZAEN7HA] thde] Sl gtk AA wfollA = CMR A2 RIZHEZolA HY
&3] AIGAL FFEAbell jhell Al o= 85 al glen, &8 20061 5Hol=

1) AldE2o| M & FXIZWe EM

CMR 9218 w9lgto 24 WhEal @ Alekzl B57) ‘win-win' & 4 & 24L&
1A oz g AdEo] e UAEAY S e 1do] H= Ao XY &
g wjol] AAWME 847 BE Ao didHe A9w 7heet 3 sk Aol 5
Ao ydErt. CMR W2 Eo] 71 &olgh A ES Sty A= A& 53 2
o] AA7} Al BF3 FEol YA T oY FAE F4 & e Aol
of 3t} whebA whgEal @ A} BF s1A e thdk B oz 3 9 HEs
23 5 e Aol 7] witelth

2) ehFERl =7 34

HHEE = el s Eteta wAte] Aol FEsAY Bedler & 015':‘01
Arfaow BEF 49 WA €17] 38 CMR WS HAEE HE} Rl |
of AAAE B8 B2 AR Aes =Y 4 Aok FdsAY 5L CMRY) °J7}—a
gE)or & Dol rta Fae A9 Ae & 4= gl g7 o E]E]r oe Sue
TAF Al o] g FeEs EUME AARE B8 oS 2t s A9 A
ARk} ola7 AA&t7] wjitel] ¥WEAE CMR WH4S Aesh |t

V.= B Azl 3 7ksAd 89



A

3

8

wAZolL}

St
s}

o7 3

]
Zs|

7] wiZolth wEkA CMR2 7]+

=

=

]

kel
=]

171

S

NEEES

=

=

)

F AR 2] e ol AEE AU BAE A RS sh

his

g

X

Hie Faa Jpda

=

=

A A2

1

o,
h=]

Aol A F3

]
1=

SR

AYA

o= ‘program'dl &FHE EAAEE] CMR

iR

S

A9 <y V-1>9F o]

2]

ot vl

279 29lo] Mre] AAAE T ol

o
ﬁo
!

|

v

'bridging method' = H-E£t}.

= o2
AR A A <
Ak o] F

A

ot} mEhA el

=
i

—

Z3}
T

)

(BE oflAl)

=
=]

=
=

0] x]
HEAL
— o |

ST M
2=

bl
=3

~
T

SEHIAIE A

(Architect Engineer)

o

=

R
]
HE
‘ 7 ‘ ‘ = ‘

k<)

o

-

=

[

4[

HigE=

| 2 7t
e
(Program Manager)
Ei71AH12 ‘

of A o]

El—o

R
2

2

2o

Bl
™

=1
o{ AL

AYA

|m||‘ ‘cmn‘

=

=

A 2}
shct
<32 V-1> Bridging grAlat ZAMZA}

1S

o7t Aa

=
T

ol
AAZE 270AF o A=A vt

il

=

WJ

</

el

90-CM at Risk®] olaliet =%} 7+s



—— 5 po T %o 75 o )
gu 3 T X T/ Mo o * wau g%nuni%%
LLAI#JIH.#]}UWW - ‘mﬂx & i = 7)o o5
PN 2} ook - 2 1% X
T ® A = T 55 MEm <
X ey N JJo = <| ojy oy
=Y = o R N =S W ovv]J.]l
K S g 1 = Nz T o W o o X% R
L ~ kB =~ N s W - wr = = <0
E_.Md,ﬂog]zoﬂ A = T oF wi ) ~ T &
IS D P - N
mrm%mob_.&ﬁr%o = I NS R
i b ¥ o X o T d ) ]
~ =B o ~ o~ <] Nfo RS
T X 2R N o T BRIV S
mgzomaﬂlﬂﬁﬂm W o E R o X g W
T ooH L= T do i S S TR R S
X N =0 ol oo Mo —_ Eun_rﬂ = —~
TR e B 3 - o R G
— ‘q o Hf ~ U Zﬁ ;ﬂo ‘I_,_Al —n T Lt oH Z_.O R ﬂw_i
S -2 =l = 4 o T ooy o N
oromo#uxﬂﬂ/ = o= }Leﬁdﬂ JlLOtEOHArﬂoE

ST 2 a YT R - R T R

X = Ww OE oF s M . umo ﬂAr = ,UI ,Dro ,WE oy _11 XH \ﬂu X mwo

M0 ) "o X 1o Ho TP = o — PRt —

W E e XD P * Xy NWIE o

G EE K N % o STESE amEe

1%Cﬂo&oﬁoﬂaﬂo Tz ﬁoMourmi oﬂwﬁﬂ%ﬂloﬁw

= e IR

B oD ETRRTT 5 = P = = X Mo B OB

oK o) A S| SR = o N = - — B ™

R el = I o o A lo =l

R G x w0 B &0 T o o B W W W oy oo o o

o o= M oo T e G e A I S

Ir”_H)AOwOTm;A q\urro JyNO HEX_/H,%Q‘Q 0

ol ., i =< T o Mo B e

KM% o m O g < R I I BT
oy T D s ;R o 5 W e AT

N%%7ﬂwo%& H_m 5 ® mwue%%&1ﬂlmﬁﬁmmwn

ol H o o _ i = X o oy iy

HgeEegdsE N Lz GReINZEiale

Tew U eI xTHH o N R . R S

L.ob L.oﬂblo HTN_l H _.Eﬂ AAﬁoL“MHEﬂJIJHE._ﬁO

) »Aj ‘m N —_ OﬁE S.L o O# < 10 1FL ;01_ o ‘xAl NHH N =) O_

o ™ Mo R mﬁ Mo e bl TE N EE s o S E Y

seoxw iz Mo w T R T S =<

CEeNmANLTRTZE o TR 2 ThE g g Py

— O ‘ = N —_
J oE o] Lfﬂyl —~ 7 ~ oy el

~ Mc MW _#ﬁ P G B T ) oy MR R ;oeﬂpugﬂ/.7

5}

st71& s

I3

g

=

=
=

o] BE o]mx]
V.S =9)e] dAzd 2 ks

k|

| o]

7] wjEo At o 7195 4

S

o

E

A Age



2) SSSAt

7

o% B studEe] A i 27195 A el &abr] wiiel CMR 32
S ToEo = tha HE3 Wol )t eyl FUY B8 FAdn] 27 98] 2
739 CMR W2 =98 Mesh 4 Qi) o] A= o/l AUAAGA| 7} AHgshs 38
AEo] d 7 & o= et "7 o= b 3 A9 AFAAANRAS] 9
oS A o gloke BRSOt A ae] JEs A detHA L 22 A Enit) A7
g HERE 7= CMR B4 &d ta sidd 5 Qo ddsn) AAS Al3S
HElete] HEstrlols wabe] A mek Al e] FtehA] e S THA
I QoML 7|E AA Y-S FAstLA sk A7 ek Aol =Yl 7HsetE
2 FtE )

Al AAdE = AR 52 PHTAEFEAY A5 A8 A= de 54
= AuA TEOF Ao R ARE TRA0E #AYs] A dErlHe Ald
S ‘T EAFd e AHprogram management)' 9} &5 Al 8] A architect engineering)'<
HER 75 439 ‘bridging method™24S T 49 /ME AAEER 727] &
ks Mdelo] 7hsSE 102 o AfE T

Ty F33ARe] A5 CMR A& Abdel 1A]skaL ol& Halstr] &l 283 A
A2 S 2 dT|de] =53] AlgHo]7] witddl CMR S 3838l et=

A
Aol et 2 A 7|0 R 1098 E o2 Se7b7]E o#& Zlolghe 4
doltt, et TAWAIRH, o] wE = A9 AY A FAVIAES d7IgEe] A
3 S 8k Aol CMR WS Aelxow #gst 754 3l
Chal 2o}, E2 o] Aok 5 F2ERTE o] HHstE AJAR A ojgh A
A ARI) FES Afolv By A8 e oz o

(4) = =2 Al

A o] BEmA OM AR AZIGIel A TR A5, Fujol A 4
7h Q1919 CMR ARIS a3 ALel7h 9lo] o8 27Hsha olo] mhe AARS
07 gk,

ANQe A B ZEAES] g8 CMRE A6 2
= 9, WIZEAGloln, A 71913} A91H WFASHE AW S3F 300171 o]
A AN ARWATE G AR AoE FHHA

ks
==

3

92.CM at Risk?] ©]3l¢} &9 7FsA 2t



Fols B e 28 AR 98 WY BAE
A ATk HE e AARE CMR 73 W8S BH, v)= A 28
a Aoz tehEth FAGR A 7]gle] WEAS A4
Aok wglom, A 79 Uk GO 6}% Qg FHHAT. FA ABLAL
A , QA ‘?-ﬂﬁ ol A Cost Plus Fee2]S %
Ao A Z2]al GMP 741 = AN gm Sl AldEleH,
Bonus/Penalty 3% A=t sFA|uk, W) Abgre] AAWA So tsis F7}
H-go] N EHEZ o CM Au| 20 U3t Baju]el o] &o FAlH|e AAGH| &=
Aol FA] el mel geblE P2 MY 202 vebeh aeln ugAk)
o7 Wi CMRE Fashed] WA Acke gsih

o] AFA2 =fellA CMRe] Hx= A-85 Aoz Q1A HH, o] Ale] g =

A B B AT 9S4 JUW FR A et gk

d
AR, MR MRS A 8a7]0lt= ol Sl 7k WEAe] Ql4o] ¥

>,
o
it
o <y

> 4 ofy

ok rf d
o
1>

oo @
o %
N, o
>,
o,
ot
oo
i,
P
o
!
1
o,

23

S Ao Holn, gzt ool Al Yol B wf CMRS 483171 flslA
A AA L] FAdo] ¢4 BQF o= welth A 7199 A A7 B A S 58
e} A= HAE FAE AL, BFA A CMRE Fdstt et d3do]l B7] W&
of 2% 3ol uls] F83] Aold = ks WS UR7] w2 Aleke] 7Hsst
Aqd Ao 7 Py}

A, dukg oz &) v=age] 49 CMRS td AMAA(EC/GO) 2&
= = i AAGA] Ao, A 7143 2ol Pure CM 3|ALe] Al H &
o] u-g- A& o)}, Rbdo| Ao Aol s EdA, obF Fuje] AATY
S A7 2ol Al oAl A dFEAE flgh vhddk A AlTS 918 AN 3
7go] H-=3k Aoz et AT A7I99] A9 CMF} o] 893 Au|2efA] 1
9 wahe-of Al&ES 7 AL gl ﬂ AFE At A2 g EE AR R AE7EA] A
Fakel7] witel  Aleke] 7Fedd Aoz Btk AdlEH F 7kx] SH oﬂﬁ =]
CM Aol Al CMRE A-8317] 918k o] A=A gt Aoz Helrh 94, CM A
Hl 2 A4 AR T2 A2 A Al 2R AR 7Fo] Zio R of 7hedt Ao s
T A B Oy dAgAe gk Sdel ok sEAIRE, obA CMRAI
gk Q12 o] FE317] wiitel P AAGA L olel tigh A=Al A=7}F glom, Rzt
WE2bE FEdaAkel g wHEA o) ofy 7] wlitel A7 22 ALEI7E A
& 7hs Aol Ak Aotk theo® P dAd7Ide] AFHE 8 AT sl tigh 2hA)
A HAetal AR, Algoleel CM AU A& Aleed F8]7F Ho] =it sk A

V. S £900) A2 B P4 2903



=}

oA

A 07 CMRo] =] Aol =L &

3

+ T2

o] AllelA

wojof gt} AN Al

() =
H o

84]

ERS

=] .0
Ae 2

]

-
T

2EEL

ik
Al

Fel| o

Al g8 1

i1 CMRES 73

=
=

AR CM AMu2=7h AAE A ZA kol e}

AR, A 719 Akl A

e
1 -

A4 A

1
o

gl

CERRY

ok
2}

&l

A =

?l_

‘LH

b g

<)

=
=

Al

CMRE 7]

his

CMAR SAHE 2l o

CER

=
=

g ol AwkAel WA

-
o

Fohar o] AR

OF=
°rS

71J0] 3
& CM Aulse] gt A7

%

F e o

B

94.CM at Risk9] ©]3}9}



4. A% 5 9% R 71H &34

.z:l

a8t

A =2

ok
=1

AP ZpA RO 2 = A

P v

3

Xt

2 ApolAet o] A%

oA H-to] ==

HE
H2

o] ok oF k= FaE AT . 7]

o] CMR A|

7]

(2) WA AN T B} ks

7V kst 43

3

EE:

& o

FHA 7o) AL AT o)

=13
=

A

b glom Algle] 5

o

bol k&4

el

S AR A 9

}
s

A
o

A=A

ki3

27149 2 FA] 271l 1)

H
) Ak 271 GMP| )

]EE
= =

1

Eakl

el

419)

o
T

-
T

3

99)& Ao}
CMR

2H

Pl gick, aheba 5

A7 A =

=
i=]

V. 2 =] AAzA 9 ks



Z
ZS)

44 A ot SuH A9

3f

]

8&0

s At A el o

10

(4) x|A Ry A3} 7

Acky A7} A2

H}

]

= JdEr %

o

el

WA

Fx]

), meA

2 dA

o

ojpy

Nl

96-CM at Risk<] o]39}



H
o

o A
RN

i

=

R

1o e, AR

hEs

283E AE & Btk =
o]

FaL, CMR =] =l

i ¥, = CMR =919 AA =4
P/\]ﬁo‘r

o

HE

[e)
o= =1

O/K-].__

-

}

CMRe] = =¢ 7}
AFH 31450)0]] 2]

T

1

9
“

el A
9 s aslofol & A

Extll
o] 67%7} A

B

5. &2

Jo o 4 = - T oo e
Ny T O
le.ﬁ EE ~) o .
G N S
q oo oMW M o T
N . X - o T3
N-omo e ﬂm%ﬂmﬂ
AU | B g #
HE;O‘LI ~ _ZJI)ALZ‘t
L T R
— . —_
X == £ 9
m,dlmw J ﬂ ﬂwé T
T =t W o .
T o O K o o = W
™ oo ~
a«oTumu]EE T o L
e _.%mad_/
/oﬁ%%ﬁﬁoéﬂ_]
B R oo ® O 0
R dom gy ML
N 5 ) =
I N - S )
NE O oL o o I
R OO oy
- = o ol i =y o A
Mﬂ,ﬂ ]llﬁ,q. o G
o Oy 0 ﬂyw_ R
DI = |
o T = mo oD
o M_ﬁ R A
U [ R Sl ol
moﬂ_z_mﬁmﬁqwm_.%%w
T oo g ww
T e, B0 N
CwHET TS g
o XK | N
W =g B 55324
n_wmo‘on_%o WHWWM
FREFZIELT )
n_rm.ﬂEumuEHa]ﬂLﬂ
T N Vg w s
T T z= N " o
B = ook m O9® o T oY OBE
LO T AE N o L
NN N T
W T W WS N T

7}

]

¥

=
7H, 2003. 12

]

¥

o
=

& Fgolut wEAe) M8
w7

3t
=
QSR

ol

V.S =9)e] dAzd 2 ks

4 ey \=]
, A

up
=

sh= A9 ol

S

:rL

Q

o] &

=

—
S

J

2

e g

o AE A
K

50) “CM






i

Hj

}
=]
T

3|
s

WA o

gl o

=N

=
=

AoF4 g4

T ol Bt -

=

vk

T

}
}

his

I

LK

A E =
2AEE Yok neby ojud wEE w
= o] WEAT} o)

hya

A4
1

o

T

A]

Hez
28

o] Ake] =

e

oF s}

9

WOES W s 1
r et (i o :
< T ;PN Mo 1
ATJﬂ.ou N o= g 7ﬂmﬂww\wﬁWmeMﬁWoE%a
wm X oz o WY NEBE = U G G VO
dlx Y oﬁagén o = o <~
e BEWR BEEALRDR L R
) ®E g o G il A
Lo oo PEsE N gt ey ~a®
T X X P H pEwmEE R NI ST
0 WoKx I~y o= 71rLC7
o oy BRI L R T gy Do Eg
. A ]J;u_o:._; o8 Zﬂo]ﬂoﬂ,ﬂlﬁa}\)ioﬁﬂ
Ho%ue M_/z ]ﬁvﬁ ° m B = o XN
i ,Vaei,MEm%mﬁAﬂﬁmwaoﬂ N
A - R N I i«
wr < & g S BN " T o Ek
Wz 2By BT - e
= T Sw T g T
“iT Txob P r Ty T ET VR
- ofpy : o FHo M0 o < T =
T W ThE e ®T LILEETRE _x
et S X}%QO}_xﬂLR&o Z_odfl_ﬂr_udu_x
R %mﬂﬂ%?mﬁiMamﬂﬂumﬂmﬂﬂ@ﬂﬂ
7 o X roKN ' T
R %@%M@@%mwwgwwﬁﬁgww
= — fe) <P
T n TESwsE LT AR E S Ry ©h
=N R _muon#XLmLﬂn_rmmHnArw/AqwﬁE_o1r,_nTW_owv_m1_
@_mﬂﬂw %%Wr@ﬂamwnwzo%wwm@%%?un;.ﬁn_rmé
o = W meﬁﬂbfolﬂﬁ&ﬁﬂ%ai%ﬂ%
Rew Lz8szdzlk XD g oo W
oEUEH_E %WJWOOtiﬁOHﬂHT&lM@ ,ﬂﬂﬂn_AIL.oﬂzT
ko F LEEE L ARTaLFIe o
LM I Py Pg i = Gl S A
e LY Zgmi 5o dw T e S N
W ek TIT ™ BRE o L oo T W
T o E mw%mﬁuﬂmaoiomewmﬁﬂﬁ%oa
i 0 = —~ N
.WMEWM ol dl.Rn_Alcmo,M“zT&oWT = mﬂi
= —_ M o~ oﬁaksdﬂ:/_ﬂor,_;
< < iaﬁkﬂmﬁd@ I I S
- - — oy S = : &3 oj
mmﬁmmm.uﬂﬂH&EZMZE%E%MWR@%_MM%
o ~ o’ -7 5 X mﬂ,on;HﬂMM_ULﬂMNEMﬂXﬂ%o
X m oo R O WX % W



Ao A 2
o Aol el AL dojok
dojof & Zo|t}

j-:lLLH AL
AA-EA
=270 ]’Oﬂ CMR Ho]‘/ﬂl o]

= HoFHow A4 H

o
~ H oD o =
i T H e d T it B
E:ld MW%,o'EEﬂVI T 50 ﬁmﬁor !
=y M]mnmnudruv Wrﬂq WLmaE_vmW MMMOUW
M_ .Mlaﬂuﬁ__uwuﬂi ;Uorm,_,.l@ E_;E‘mulﬂl .WODMA_,Tv
}47:;4 o - ow Y 20T
7mm@§m@ T o 7w ° 2 A
.Mk%wrﬂ%% R 5T _ﬂ__ﬂﬁmo
Wﬂﬂﬂﬂ% W R BB T A Ho .- &
%_g%augaﬂat = = &rﬁﬁufa_. g
mbfu%%wmr@a o =% w T E L v L
— = o ~ )
It TLE SEOZIIR P
o5 o @.mrxﬂ L= ok e
\Ql T NS g ZT._ UT.C O#E T O_I ZI _.E X
%?P.éﬁw@uw o#uutﬁvﬁo ‘oﬁﬂdﬂ
0 %urmmo%ﬁ ET P T
Nhy 3 B T o oR W = o o
Ma%wmgn 5 W ¢ T2 LTy
N TR TR — ~ o
ol R %%.g%wﬂ A
on = o ol ﬂlﬂwll_/].l :LATZOLI
Z,t E . _Tl =T E ) — {r gl o o _ < o
jlie l_u »AE 1__/|L S JHZ S dﬂ ,UI =K HT_ O_ _7E il Onm
74mjui% mguafurﬂgnbf% muﬂua%
w:mﬁEm:DanoL: Eiﬂﬂ@ﬂﬂ o B N
OMJAIL‘WE Cﬂ_rﬂwml HaLPL_MQL7M\mwO Of,AEﬂ_,umll
miim;.gﬂo ﬂu%o_mﬁﬁmﬁﬁ iﬁ_ﬂn%ﬁ
prgmﬁsz? Eﬂﬂ:@w&ﬂ o W T
1__/l _ DO~ ‘ﬂl = 3 _1:: H:wl OE H;l %A ! wjr WE uﬂﬂu X
N R EegmMﬂMﬂpr o T
Hfumewomie.%wt?%cdb ﬂ%yﬂu
ﬂom_lo:EwﬁTﬂﬂWr_ﬂl ﬂﬂhmc%.Jleo.@J
ﬁbmamﬁqﬂeﬁua%au%]auge%ﬂﬁRomomwmﬁaﬂu
el O n_rmﬂi]meE MoM}o g
I e BT A N ‘,.Ar_v of = N O < oL o o T
HﬂMﬁy7o?i%klﬂma%%u%mﬁ@um@
ﬂﬂc#%%%gRVME@%ﬁoﬂﬂoﬂﬁ%ﬁE
2H SRA S N i B i o
o W) S Mo w ]H]L%ﬁuo
b o A 1}ﬂwﬂxjpb
AN WtEmwrﬂoxofr
W= A 9 T

100-CM at Risk®] ol3f<}



o AdeAkd, 137 2003.7

43" 2005.12.16

AREAZ7)%E CMYE, uj=9 CMR A9, 2003

al

Eal

=4t

_‘|

3

= B9
2003. 12
2006

}1\:];

, “CM at Risk®] oJsfet 8 AAH", %

o<
I

_@o

NE
=
‘WO
4o

2101

AT

W2k F4lel CM at Risk

, 2005. 6

1

Els
<

WA 2006.6

=2 10

, 2003,4
<~

i

o) 5}

ke)
pl

) “
’

=
T

(

9], “CM at Risk = 74X

3], AI234 1

¥
gl
A, “AAA] ARsE 9l
&

], 2001. 12

-

w5}

AL

)

]
YA
i

3
pod

]

o
A, g s, Aed 3

olEy o]FF “ u|are] H
ol o191 2000. 10

[e)

A
&



S £

3D/International, ‘CM at Risk’, 2003 (www.3di.com)

Charlotte Business Journal, " Construction Management Comes to Public Work",
Charlotte Business Journal, march 15, 2002

Collier, K., Construction Contracts, A Reston Book, Prentice-Hall, Inc., 2nd. Ed., 1987

Construction Industry Institute Research Report 133, "Project delivery systems: CM at
Risk, Design-build, Design-Bid-Build", Construction Industry Institute, Austin,
Texas, 1997

Construction Management Association of America(CMAA), "Construction Management
at-Risk: Avoiding Conflicts of Interest" CMAA 2005 Spring Conference &
Leadership Forum, May 23-24,2005, Denver

Construction Management Association of America(CMAA), CM Certification Program
Capstone Course, 1995

Cunningham, G., “Commissioning large public projects using construction manager at
risk (CM at Risk)", National Conference on Building Commissioning, May, 2005

ENR, "More Public agencies look to CM to protect against risk in hot market" ENR,
June 12. 2006

ENR Special Report, "CM-At-Risk Firms Continue Riding the Bull Market"(2001/6/18)

ENR, “Taking off" ENR April 3, 2006

ENR, “The Top 100 CM Firms and Design Build Firms," ENR, RS. Means, 1996 - 2006

ENR, “The Top 400 Contractors," ENR, RS. Means, 1996 - 2006

Flake,R.and Olliff, D. "Construction Manger at Risk-What's in a name?" 14th Annual
construction law conference, Austin, Texas

FMI and Construction Management Association of America(CMAA), "FMI/CMAA Sixth
Annual Survey of Owners", FMI, www.fminet.com

Haltenhoff, C. Edwin, "The CM Contracting System: Fundamenatals and Practices",
Prentice Hall, 1998

Houston Business Journal, “CM at Risk takes its place as construction cost saver"
Houston Business Journal, May 1, 2000

Humann, C., "Choosing the Right Path", American School & University, Nov.1, 2000

102:CM at Risk9] olali¢} =9 714 et



Kaiser, D., "The Illusion of the Guaranteed Maximum Price", The Project Management
Standard, Project Management Institute(PMI) Design-Procurement-Construction
Specific Interest Group (DPC SIG), Vol. 13, No2, 2006

Kenig, M., "Construction Management—-Management vs. Delivery"

Kwak, YoungHoon, and Bushey,R., "Construction Management at Risk: An Innovative
Project Delivery Method at Stormwater Treatment Area in the Everglades, Florida"

Liebing, R. "The Construction Industry: Process, Players, and Practices", Prentice Hall,
New Jersey, 2001

Miami Intermodal Center, " Construction Method: CM@Risk Fact Sheet", Nov.11.2004,
www.micdot.com

Oregon Public Contracting Coalition, ibid., pp.18-21

Smith, R., "The CM@Risk Contractor: In the Driver's Seat of the CM@Risk Team",
2005 AACE International Transactions, Risk. 04., 2005

Strang, W., "The risk in CM "at-risk", CM eJournal, Construction Management
Association of America, 2002

State of Construction Office North Carolina Department of Administration, " General
Conditions of the Contract- Standard Form for Construction Manager—at—-Risk
Projects", 23rd Ed. 2002

Sylvester, K. "Effects of State Legistration on Contracting Methods of Public School and
Universities, Forum on Construction Project Delivery for Texas Public work" Jan.
31, 2001

The American Institute of Architect, "Issue Brief—Construction Management at-Risk"
AIA, Washington DC, 2005

The American Institute of Architect, "AIA Government Affairs— Construction Manger at
Risk State Statute Compendium" AIA, Washington DC, 2005

The California State University Office of the Chancellor Capital Planning, Design and
Construction, " Contract General Conditions for Construction Manager at Risk with
Guaranteed Maximum Price Projects", 2006

The Joint Committee of The American Institute of Architects(AIA) and The Associated
General Contractors of America (AGC), " Primer on Project Delivery", 2004

The Joint Committee of the Associated General Contractors of America(AGC) Houston,

Texas Chapter and The Council of Educational Facility Planners

P
k1
M
e}
i
o
wW



International(CEFPI) Southern Region/Gulf Coast Chapter, "Construction Manger at
Risk— A Reference Document for Texas K-12 Educational Construction Projects",
2002

Tulcalz, G., 2002.6.17, "Owner's Risk—-Shifting Boosts CM—-at-Risk Firms", McGraw Hill
Construction, enr.com

Tulacz, G.., 2003. 6, ‘CM at Risk Continues to Gain As Owners Look to Shift More
Risk’, ENR

= AHALE 3] http://www.aia.org

104-CM at Risk9] olaie} =9 714 et



Abstract

Alternative project delivery methods including design—build and CM at Risk have
evolved as a means of meeting owner's diverse needs and implementing project
efficiently with limited budget and time in more competitive construction environment.
It is time to consider adopting alternative project delivery methods, especially CM at
Risk, for domestic construction industry to enhance competitiveness and to provide
various options for owners so that they can select more appropriate project delivery
methods for the facility being planned. However, it may cause a confusion to
introduce new project delivery methods without clear understanding of its definition,
pros. and cons. and process. It should be clearly identified the difference between
domestic construction industry and the environment where the delivery method were
successfully implemented.

This research report derives suggestions from investigating how CM at Risk has
been evolved in the US construction market, and to identify what should be done
before introducing CM at Risk project delivery method to domestic construction
market.

Alternative delivery method including CM at Risk began to gain favor in the
private sector first. Based on the fact that CM at Risk offers better project
performance, state and local governments is relaxing government regulation to allow
CM at Risk for public sector projects. According to the survey done by CMAA and
FMI, 66% of respondents use the traditional project delivery method
(Design-Bid-Build) most often, but only 23% believe that that method offers the best
value. However, 35% of respondents answered CM at Risk offers the best value
which is rated higher than design—-bid-build. In addition, CII study result shows CM
at Risk outperformed design-bid-build in terms of most criteria of project
performance including cost, time, and quality.

Besides the analysis of CM at Risk market in the US construction industry, the
characteristics of company whose market share is in Top 100, the type of facility
usually built by this method, and how this method is implemented in terms of
selection of GC/CM, the process and timing of establishing GMP for better

Abstract-105



understanding of CM at Risk.

Based on the analysis of CM at Risk in the US, the prepositions in adopting CM at
Risk to domestic construction industry have been identified. They includes clear
understanding of this method and process, government regulation change to allow
this method, owner's project management ability, contractor's capability, and building
trust among parties involved in construction project.

For the private sector projects, the owner who need to build similar facility in
different locations such as distribution center, bank, and franchised coffee shop may
favor CM at Risk. Because building this kind of facility can easily predicted final
construction cost and does not require many design changes during project
implementation. In the public sector project, local government whose project
management ability is not mature enough to deliver a facility may in favor of CM at
Risk method by which their insufficient project management ability can be
supplemented by expert.

By introducing CM at Risk method, the performance of projects done by different
project delivery method can be objectively compared. This will be able to help the
owner in selecting project delivery method for the facility they want to build.
Adopting CM at Risk method also will offer an opportunity for construction
companies to play a role in construction projects according to the theirs company
size. By doing so, there will be sound contractual relationship among parties involved
in construction project which will lease win—win.

Like no project delivery method can be superior to other method, CM at Risk
method can not be a panacea. CM at Risk method will impact domestic construction
industry both in positive and negative ways. To maximize the advantage and
minimize the disadvantage of this method, more study should be done on the
development of appropriate model with consideration of uniqueness of domestic

construction industry.
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