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Benchmarking of US General Contractor's Pre-construction Services for
a CM at Risk Project to Improve Contractor's Competitiveness

Chang-Jae Lee', Sang-Hyo Lee’, Yong-Han Ahn**

Abstract: Construction Management at Risk (CMAR) is a project delivery method that enables CM companies to deliver projects at a Guaranteed
Maximum Price (GMP). General contractors can apply CMAR from the initial design phase right through the construction phase to reduce risks and
improve project performance. One of the major advantages CMAR offers is that it permits a general contractor to provide a comprehensive suite of
preconstruction services, including estimating, a constructability review, value engineering, drawings and a specification review, green building, and
Building Information Modeling(BIM), among others. However, general contractors in South Korea currently provide only limited preconstruction
services using CMAR because few CMAR projects have yet been implemented in Korea and their experience using the method is therefore limited.
This benchmark study of how foreign general contractors utilize CMAR in their projects, particularly during the preconstruction process, its purpose,
and the roles and responsibilities of each of the different participants in successful implementations thus provides invaluable information and will serve
as a useful guide for Korean contractors seeking to incorporate CMAR preconstruction services in their projects and thus improve the competitiveness
of their construction businesses.
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I Request RFP from the selected company I
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I Interview CM I
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I Exceute Pre-Construction contract I
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I Execute construction contract I
1

I Construct Project I
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I Project Closeout I

Fig. 1 CM at risk process
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Table 1 Information of CM at Risk Contractors

Ranking of Ranking of Total CMAR

Proportion

top 400 CMAR Revenues Revenues o
Contractors Performance ($MIL)  ($ MIL) 0)
A 21th 11th 2655.9 2406.8 90.62
B 11th 7th 4877.2 3054.1 62.62
C 19th 12th 2766.8 2359.6 85.28
D 20th 16th 2694.0 1745.0 64.77
E 22th 13th 2627.8 2163.1 82.32
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Table 2 Pre-construction Services by Each Contractor

A B C D E
.. -Estimating(GMP) -Estimating(GMP) Estimating(GMP) -Estimating(GMP)
-Estimating(GMP) - -Cost Mgt -
-Constructability -Cost Mgt - . ‘MEP Review
-Cost Mgt . . -Constructability Review o .
- . ‘VE -Constructability Review -Constructability Review
-Constructability Review . -3D Mockups
. -Subconstractor Selection -VE . -Q/C Mgt
-Subcontractor Selection . . ‘Bid
-Scheduling -Subconstractor Selection -Procurement
‘Procurement . . . -Procurement .
. ‘Bid -Cooperation Meeting . -Market Analysis
-Scheduling . ‘Market Review g
‘Member Meeting ‘BIM .. -Feasibility Study
"TvD -Program Development -Scheduling ‘Logistics -Scheduling
-Scheduling
- Estimating(GMP)

Core Services

- Constructability Review
- Value Engineering

- Procurement

- Subcontractor Selection
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Fig. 2 Pre-construction Services Process
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Table 3 Role of CM at Risk Team Members

s Proj L f i P -
Division Overall roject Estimating COSt. Sa e. Site Schedule oot Qc/ PT VE
management analysis analysis support ent QA
Precon-  Vice president @ @) o O O [ J e o
struction Estimator @) o ] O e o
team  \EP estimator O o ] e o
Project
rojee ° ° O ° ° ° e o o
Executive
. Project
Operation Manager L O L o o o
Team Profect
rojee O ° O O ° o o °
Engineer
Superintendent O O o o ] [ J  J  J

@ : Main, O: Support

Table 4 Process and Purpose of Pull Planning

- Establish accurate work plan through collaboration system with project participants

Purpose

- Eliminate rework, shorten work period and reduce cost

- Clear definition of workflow, job changes and constraints
- Increase member’s responsibilities and awareness to obtain high-quality products and ensure safety.

1. Project team and Milestone plan established

2. Establish a phase plan for each subcontractor’s work

3. Collaborate phase plan with process planning

Process 4. Phase plan based weekly planning

5. Meetings with supervisors for job reviews and 15 minutes everyday morning

6. Supervisors and weekly meetings
7. Process update by weekly meeting
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Table 5 Estimating Characteristic Each Company

Firm Standard Characteristic

- MEP estimating(in-house)
- Recruit experienced professionals from subcon-

Master
A tractors
format .
- manage budget changes at each desgin phase
- In-depth estimation by design phase
- 2 managers and 10 MEP estimators
B Master - Analyze after comparing subcontractors’ esti-
format  mating data
- Pre-Bid-GMP
Master - MEP Estimaotrs
C L .
format - In-depth estimation by design phase
- MEP Estimaotrs
D Uni - Using historical data
format - Compare the estimates of construction companies
with those of subcontractors($/Lf Unit price)
-TVD
Master - MEP Estimating
format - Using historical data and similar project data
- Updated every two weeks
Trade Description Original ] Delta
A A4 FCMAL Aol (%)
01A _|General Conditions $18,005,686 $22,113,033 $4,107,347 23%
02 Sitework $8,254 535 $9,954,189 $1,699,654 21%
03 Concrete $7.737,444 $10,015,217 $2,.277.773 29%
04 |mMasonry $868,123 $1,063,498 $195,375 23%
05 Metals $15,113,318 $17,868,487 $2,755,169 18%
06 'Woods/Plastic $5,178,869 $5,200,129 $21,260 0%
07 |ThermalMoisture $6,011,839 $6,390,978 $379.139 6%
08 |windows/Doors $24,920,930 | $24,063,768 ($857.162) -3%
09 Finishes $15,796,625 $23,657 646 $7,861,021 50%
10 |Speciatties $2,464 372 $1,590,222 ($874,150) -35%
11 |Equipment $10,958,425 | $12,100,411 $1,141,986 10%
12 |Furnishings $799,540 $462,387 ($337.153) -42%
13 Special Construction $660,000 $1,014,000 $354,000 54%
14 |Conveying Systems $3,230,000 $3,144 814 ($85,186) 3%
15 |Mechanical $43,175.412 | $46,742.785 $3,567,373 8%
16 Electrical $19.304.088 $21.537.736 $2.233.648 12%

- Subtotal $218,399,500  $245,220,484 $26,820,984 12.3%

Fig. 4 Estimating Comparison
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Fig. 5 Virtual Mock-up
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3.7 Z==HProcurement)

Al Fol A A | A o] 2R A 22 A€, Long lead
items 32}, St=FAA, A EE FY Tl o] FolxIth AlF
°l7<4ﬂ741 < JEFAIE Ak, AAAA R Qg =22
AGE B3l AlgTANA TS e F7HIELE
/‘WOﬂ 011 Fols AES gt AUy CM EF2 o A L=
A7} CMAHE ﬁ }b A H CMARE Alg @Al A A

AEAAGA B ETGAE H A7
Xq0] 0}‘4 Zh %’é. o= Q&L T3 A AF 7N
SIEEHAE AGst HvkA

A ARAE T3l A
SHoK(Fig. 9).
AA ol A& Fasith A
A1 A& o s A= CMA}7} ZHA| e A9k, BAF U5
o it P sk 22 Bt AAFAIA el A B4 st
“H—EMI SIEEAAS A ER-& Wololsly] wio|t) st

AA= CMALN A Al Z R EF L A JRE EQZ 4
Eob_ CMARe} 3HA| A& ThA] =ef gt o] 9 22 o
2 CMAF B A] AR 7 973t 7] =8 S =)
AAE A= A Ao A4 A= L AR A TS F
3 ZRAEE X 02 NPT F = 5 840|1, CM

ALe] AAE S 295 22lo]t)

18 el A8

3.8 Guaranteed Maximum Price(GMP) HM[9tM & =HH

A CMollA A7} %Eﬂﬂ Z CM3J AR 4] ¢
AR} vl sty F FAHIE dS3kal, EA 9] ojit] gt
Al AAE W7 AT *Wﬂﬁlow AEH 0" of
2 o] Fo)x| = AL F3l GMPE 4HE3HA Etk(Fig. 10).

GMP &Aool = T4 = Aol d e A o tisl CMA}
oAl CMEH AU 2=H|REE A58, CMARE Algol T
AA el AL & &3 GMP Ak S w0l A] A
=3t} GMP &2 7152 © Z Pre-Bid-GMP &4 7} Post-
Bid-GMP 34 © 2 13704 B 4= 9t}

Pre-Bid-GMP 32 Z2A|xE 7|EA o7 AAIAA
60-80% THAINA] St GA o] Jzho] glo] GMPE &3t
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= oIt Pre-Bid-GMP 2 AU CMARA & H
B Risk7} 2AE = loB2, Al dunlz} S7eit,
Post-Bid-GMP 2Hg2 7|22 0. 2 AN A7} 5.5 = A1
ol GMPE A4t "t 7|4 o2 HYFY CMA Z=
AE FTUE staga AT & Fsh= A=Foz 6

SD DD Ccb

Design Process(%) 100% 60~80% 90~100%

CM at Risk imati ‘ Estimating Estimating

Estimatinj
Company ! ing

Owner Rough ‘ Rough Rough Fixed GMP

Estimating Estimating Estimating

Contingencies Contingencies

5%

Contingencies

Fig. 10 Guaranteed Maximum Price Contract Process

Table 6 Table of GMP report

List Contents

Executive summary - Executive summary

- Project team

Project data - Area analysis

- Qualifications and exclusions
- Allowances

- Unit prices

- Document log

- Schedule key dates

Basis of estimate

Cost data -Cost summary

‘Logistics plan

Supplemental data Schedule

GMP by Bid Packages

16 SH2IPXESXICHSXIM2|Z5s =27 M 21 HM3Z(2017. 5)

A o) ] 42 T}, SETYA ZHE WA AF S
A AHED 5 oA A #%74] of| A 'Y= A
=LA B nrt hasshs Aol ok GMPSEE=FAL
A7HA] mER] Foll= WA= o] & ST 2N Al EA 7}
A2t wekA] GMP AHg el H 94 d 08 s =
= A8 CM 3| AL A2 5otk CMA} H ol 23]
E:] g 7].;(]_]_ o];n /‘]Xﬂ J_i;g_]Eoﬂ Eo]g :Loﬂ O ;(-]
A= A o] 23 FA o tisiA CMARH A
ofsh= A1 E CM Z2A Eof| A vl F- 8.3}t o]
MP B 1A= AHES) o4k 2 23} o) o4k A= 312

5| HAIE E a7} vk GMP A7 o & B8l W78

FE Qo 71832 0 2 GMPE 7|E 07 AIRI7} 8
%01] w}a} GMP B 114 232 vll-9- 5 Q38}t} o] A=
W2 2] g7 w}ﬂ} 2ol B A A sHA| Eh:](Table 6).

GMP 4Fzoll 3+ FE3 A Q) gk FiE-E& &3] A|A st
1, T3] GMP 4= 21 2 HYE AdFsk= Ao olyet

AR FEEE Aelste] GMPE A Al gt Fig. 11).

7} o d A A o] AR T AT CMAE Al A ek
HZFTdE 278l WS Yeil i, £3F 971, T FAHI
A AR S HIF S 3 éﬂ_iﬁ‘r 7HAE e T tigkev i
Fx9] B4 24 Ao 2 CMAP}AIAIE GMPE 4 = a1,
ot - A Atatel] gt vl-&- st F71o) & A 5al &
< GMPE ZA7gsHA dth

[‘

515

_auzmolr
ergiCl_hL

o
=
a}
”é‘

o
=

’ﬂ

4. [ HYE CMAL AFOIT A MH|Z

)=k ML) AU CM Z 2 EoA] 9] ARSSHaL A=
AlzoldgA el ook & ZIHke 2 =) Yy CMA
O] A g0l e A Afu] 229k 312 AF8k-E Table 737} 2] A |}
Rl

AT Tt e At WA A Wt
Ty} 7zjo] Wl e} WP FY e VAT ALFE
& i T2A s Tl s T2AEE Agshn
X ¥4 A Tefslokd ARe 217te] Halo) g Fels

470 tlak o gt A ALl Hls) T EE] sk ot
AR 8] A asfof & HE-2 IFA 9 CMAF 2F 2

F

2 71ES 7 AL o8 We| A A& valshs Aotk 2rtE
g, M E 193} 22 MEP 9] FA] HIgo] Za1, Al



TQF A vl g3y 2 An| R AL AGE = s
74 o] FHIMEP AAGIALE v x]5}kar, w319k CMAF
A3 A v a s Eal A3 ul :—%ﬂ%@l{—ﬁﬂ b}

o 2 GMPAHE] 05401 2171 w2,
W QA% A} ol ashs wel 243 of @o] Fa
Sk, CMEA AA A AH3} SEFUAL] E-0 A
FAP) F4 02 Azo] o] olAu, o|F FAT 5 3l Y

7}+870(Open book) E B8 T3 ALY 292 33| oFgiT.

5.8 E

AAE M| B84 F sl Al g0l A AH] 20
sl vl AR JIBHE S8l Y E CM Algol A
Au] 2] Q5 )-8} ol thel shetatar, =ufjol] Wi v}
BT T e FEES A Bkt

WOy (M ZZAHEE AZA 07 F383)17] Y= &
7} o FAIZEe] F]lol T asitt ARt o] A
14 AT 7=27F 2ABkE oo dF-o P HY
RHop= S st A7) o9 drkske ol whekA =
U SEA23AEC] AYY CM ZRAES HE Aoz
&t7] 913k AL FAAAE T=3h= Hloll= AL
W& Aoz BorE, E=3E g S S|AL gl A o
GMPE AED = A= JF Aol 2 A A vk
;(HO]U:] CM _LE_] EE R3 ]._«1;-" 0/101/\1 UHO /R171- ].%l-oﬁ
f]lo] & = kAl FoldT A" o] Fd A9 A3t A
T, AA FAH] B, stEg A 2 @l theiA = =
W 24 T2 HkE A8 ol ol skl

ofell, Zl T oA AUF CM L4240 A3 7]
AN E AAH) A28 8l 2R T WA 5 A
4l 4H7b B ezl welth Fu) =14 GMPAH
we AR Bl2a F7HE Axskel] AslA og Z2A
Eo) 94 2 857] Hrps RE57} fold S, TEAE,
8, F57Y 5 B2} oot TRAES B SR
vlolelulo] 8 Sfugto = FFAEAst ST}
o] o So|i= o] Wasi), Folntt Heixzre] o7
283} | Alago] Yo o] FolH g uf, YA v g A&
3} %o FA o) AHES Ea) BFA o} M3 A} Rke] A E
e T e Aot

B Aol AAREE 243 57 8 LS BEOlE
SO 2 AN FFHE AEARG R oy 2} kARG ol A
== HJE CM EASe] a3l A AU H
CM A3 7101 5= Sl& Alelth

|

2 dATe TENSE EARASATAEY d7RIAd
(16AUDP-B100343-02)° 23l <=3) = 5T,
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2 Xl : Y CM(CM at Risk)& CM3 A AT SAM RS-S T8l ZRAEES Al gshe Z2AE O34 5 shujolt) SFAEY
AE Bl Folal ZEAES IS FFA717] Asl 27] A SATE AFEATA AYE M2 A8 5 Ak AL P cm e F
244 T shhe THAEJATT AH, =1 2 AA AE, AA AE, 71188 X187, BIM 58 E3she 220 Al gl d g A o
A 25 Al T ot 1y sl A AU CM Z2AETL 7 o] S E|A] ¢hol A o] =3t 3l FHAAYAIE A I
A A go M eA AR| 2=5k-g Al Fshar ok & Aol A= sl 2] AR S YA = Z2A B A HPF CME o GA D85t =A,
53] AgoldgA 2|20k Tol thit 523, S T3S A% 2 FoiA-Ee] &3t ol el iAvkd A5 Tl ToPAHRE
Algget o) & Fall, AE A AAE S =017] Asl AP P CMS Z2A Eof| =]istd = U] YA EA 7hel = Ata s &8E < 9)

SO A E W g, Y CM, Al gl ATHA Al WY
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