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Abstract : The Domestic Construction Industry is in the process of changing from a one-sided production method centered
on the contractor to a production method in which the order and the contractor can collaborate. Depending on the delivery
method, the bid/success method, the contract method, and the degree of business involvement of the order may also vary.
In this thesis, in order to introduce ‘Construction Management at Risk' suitable for the domestic environment, domestic and
foreign institutional analysis, bid process analysis, contract fulfillment and management analysis, post management analysis, and
related laws and regulations for legalization In order to suggest a plan for the efficient operation of the system, a system and
case analysis of domestic and international construction responsibility type construction project management was conducted.
'Construction Responsible Construction Project Management' defined in the Framework Act on the Construction Industry is
divided into the main contract transfer contract, which is a service contract performing pre-con work, and the main contract,
which is construction project management and construction contract. Therefore ‘Construction Management at Risk' should be
regarded as one of the ordering methods rather than a successful bid system, as in the case of overseas, and legalization as a
bidding system equivalent to design/construction batch bid and technology proposal is necessary for introduction. In order to
introduce ‘Construction Management at Risk' suitable for the domestic environment, domestic and foreign institutional analysis,
bidding process analysis, contract fulfillment and management analysis, and follow-up management analysis are conducted. A
method for efficient operation was suggested so that it can be applied in the domestic market while maintaining the original
merits of this system.

Keywords : Construction System, CM at Risk, Delivery System, Open Book, Profit Sharing
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Fig. 1. Step-by-step Task Comparison and Characteristics of Major Delivery Methods
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3.1.2 O|=2| CM at Risk

nj=ojl A= okl (Fig. 2)0lA H& HiQF Z0] FAR
(Federal Acquisition Regulation)@] Subpart 1.4 (Deviations
from the FAR)Ol ZAHSHY] GSA(H]=9] REE)Q] of
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Target CostE RIBAQ] JCTOIA A™ESHL! ATHThomson
Reuters, 2011). @=9] ZEAIFO|Al= 2014 Two Stage
Open BookE New models of construction procurement
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(Queen’s Printer and controller of HMSO, 2014).
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Statutes United States Statutes at Large

Bes DI & PifActs of Congress)

United States Code(USC) L
|

Code Mo 48 : United States Senate Committee on Energy and /
Natural Resources
20179718 “HE, 33 SXI0| TE T

i

-
Code of Federal Regulation (CFR)
1
Shapter1, Title48: FEDERAL ACQUISITION REGULATIONS SYSTEM ~
-
Federal Acquisition Regulation (FAR) h
Part 1~53 (Subpart)
\
GSA (General Service Administration)
Z53

FAS
(Federal Acquisition Service)

(Public Building Service)
P HEUHE, AS

FES PES
(Professional Engineeting Service)

|
MRS T
(Feasibility Phase)

f
OH|EAL CHH|
(Reconnaissance Phase)

1
APH7|EL AL R, g T AZ A FE| T
(Planning and Design Phase)

{Construction Phasel (Operation and maintenance Phase)

Fig. 2. Framework of US federal procurement regulations
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Fig. 3. CCS's regulatory framework
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4. CM at Risk Af2{l2A

4.1 0]= CM at Risk Al{|2A

1]=29] GSA (General Services Administration)ollA] 215
St New Greenville, South Carolina Federal Courthouse 3
ZHEQ| CM at Risk 2 Alg(Swindale, 2017E A5}
of 1) 2 2 -y 2) AATAC] Pre-con &5, 3) BIM
AA 2Qd4] 4) GMP 4, 5) FiE Q159] &8, 6) AlE
cHAlo] A2 7) 97} 270 (Open Book) 2 429123 (Profit

Table 1. Step-by-step Requirements

Step Requirements

- Cost Estimates

+ Review of A-E Estimate

- Analysis (Market Survey, LCC, Risk, Sensitivity)
« Cost Plan update

- CMc Guaranteed Maximum Price

75% CD’s

« Cost Estimates per Table 1

- Analysis (Market Survey, LCC, Risk, Sensitivity)

« Cost Plan update

- Independent Estimate and reconciliation with A-E Estimate
+ Review of A-E Estimate

- Cost Growth Report

90% CD’s

OCA Review &

. -Uniformat or Masterformat Cost Estimates
Estimate

- Cost Estimates

« Analysis (Market Survey, LCC, Risk, Sensitivity)

« Cost plan update

+ Independent Estimate and reconciliation with A-E Estimate
- Review of A-E Estimate

« Cost Growth Report

100% CD’s

Construction
Award Bid
Analysis

- Database Information preparation
« Cost and Price Analysis
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2 Astel, Y= WEAP LS FE7MEE =
ret o= QItE YRR AE71E2 iAo A4 3 A
(Qualifications and Experience of Key Personne)9] 30%,
AA W AIZ9 RAFSE AKY 48 A (Past Performance
and Experience providing Design and Construction
Phase Services similar projects)@] 25%, Ateiaa] 7
e (Management Approach)9] 20%, ANY9QA &
(Geographic/Market Presence)©] 10%, Q=& 2F(Project
Labor Agreement)Q] 10%, 4719 &-& (Utilization of
small Business)9| 5%= YEAIEC] HHrg7IE Alde 4=
T Qo AE 2 7 AEet QERTE SAFATAAR
A1HEl5I0] Best ValueE 71202 §ak6Ho] ARG TEoh
FAR 9.104-1 @} 154040] met 71 28A 30% J&lsh <= A
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Table 2. Design stage of CM at Risk Process

: FEDERAL ACQUISITION REGULATION [ : GSA Solicitation Greenville (Contracts against the Government)

Division Contents

Related System
(PART / Subpart)

Requirements

(1) Design Phase Services

(2) Target Estimated Cost of Work (ECW)

(3) CMc Contingency Allowance Percentage 3%
Bidding | (4) CMc Contingency Allowance (x)

©)

(6)

@)

52.230-1
Cost Accounting | ® GSA Form 527 - Contractor's Qualification and Financial Information

@ Price Proposal

@ Technical Proposal

@ Representations and Certification
@ Subcontracting Plan, if required

« Price reasonableness

Fee (General Conditions, OH/P, Insurance, GRA) Standards(CAS) | ® Certification of CAS compliance
Guaranteed Maximum Price (+ +) (@ Past Performance Questionnaires (See submission instructions,
Total Evaluated Price (+) Evaluation Factor
Offeror Representations and Certifications Form
- . 52.222-3
« Negotiations with those offeror(s) whose proposal Project Labor
is determined to the best overall value to the agreement @ Qualifications and Experience of Key Personnel (30%)
Government . @ Past Performance and Experience providing Design and Construction
Negotiations h . il . o
Bidder o Phase Services similar DI’OJedoS (25%)
o | selection | * Contracting Officer and Source Selection Evaluation ral ® Managemgnt Approach (20%) o
g Board (SSEB) may conduct oral presentations Presentation | @ Geographic/Market Presence (10%)
Q } : 15.306(a) (® Project Labor Agreement (10%)
> « However, GSA reserves the right to evaluate T oject 9 -
g proposals' and make award without discussions or dlarifications ©® Utiization of small Business (5%)
«Q
® oral presentations may be F”ade as
described
. : o,
Service Design Dpy_e lopment (50%) 9.104-1 @ the final meeting near the end of the Construction Documents Phase
« Responsibilit
Contract P y 15.404 (90-95%)

» VALUE ENGINEERING
Precon | < PRODUCTION STAGE
« PROJECT DIRECTIVE MEETING

@ Architectural Background Drawings Complete

@ Drawings and BIM

@ Narratives/Studies

@ Calculations

@ Cost Estimates

® Design Quality Review
® Questionnaire

@ Concurrence on Narrative for All Building Design Characteristics &
Systems
@ Space Program Reconciliation

HE HeRL 9 ofd P&, 71A, /71, 28 A
OlH, AE AEERX 8), HIg A8 &g, AAEY, A4 &
=X E8 "H;'] 2=t Z2AE QIX|LI0, LEED A0
H, St 48 2 oA FATIU|OIH, HIAE AIRILojE SA},
BIM FC|U|OJE] 9] LISt Q15 & &E5HTh Als ©A9]
HERoA = ] HERE sdoly] F2 Algde], S8,
Hrte], AT WES AlAHSksHo] TSttt

4.1.5 WIS A A3 7

27} 270 (Open Book) ¥ 429122 (Profit sharing) &
Ao A= |7VE S/lotal HEAIR AR SOl H]
g0l osff o]ele EHish=tl 5:59] Hlg= O]O]g Frjot
= Z10] 7va gurFoltt. ARskE sHQIA Q] A< Open
Book 7]19_]—0] ]Oko‘l ] @ ] K-171-E _1_/\].]:]] O] /\]—730]
HlwA 805t §8& ZH=Lt.

4.2 =Ll CM at Risk A['HAIY Afzl|2A
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o] ARHE BA4510] 1) Z2AE FHojA7], 2) Aot
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Table 3. OOProject CM at Risk Business Management Pilot

Business Overview
A project B project C project
Constructor a Company b,c,d Company e,f,g Company
Architect h Company h Company i Company
Project Project Project
management: management: management:
Construction 17.09~17.12 17.07~17.12 17.10~18.04
Main construction: | Main construction: | Main construction:
17.12~20.06 18.02~20.07 18.06~20.09

1 basement level,
25 ground levels
15 buildings, 1,331
households

1 underground, 20 | 1 underground, 29

Construction| above ground 14 above ground 17
scale buildings, 1,640 buildings, 1,719

households households

Project management | Project management | Project management
Operating | service: 500 million |service: 1 billion won | service: 7.6 billion
expenses | won Construction: Construction: 18 | won Construction:
97.8 billion won billion won 165.3 billion won
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4.2.2 83 QAT

SRl OOZAH AL CM at Risk Y9 Hrisgt=
(Table 4)01 419} Z0] AR 5= (8081 YEFA(
Aoz FEE 0] O, 015 A grig=Es et e
HIAZ B7FeE0l Al AIE (128) 1 AlSA1E(83)
£ 2083t 7H4 20808 YEAE A¥skE 1ARR H
AUCE A5 B0 THE) & 6080] A7 &50]
a1, 208 ¢to] HIAIZF BrHolch Sl AIHAIE O] AlRFE7H
52 AZAE E= 15288), X7 IsAH16H), 233
A A GEZVEF@F), EY HIE648) 120l 3575
A FH168) 5 B N HOE FEELE osh 574
O] HUIEHEE FAFSH OIE HAARS0] Bk A8t Al
HAIG ol &St 71959 AR Zere uh thREE THd
off 7W7tem, 2t 54 v xoj7h IA] FoE= Hrlo|
HHZ 0] W] T,

SR ATHAR O] AAIRIES] 74, AR H A &
OOBAHALD)  TERAIANER] S AISAE AAR
3] AR 9 287100 FEo] AASEE AEY g
QA AAIRILTE= 11010 3lal, AFEOF AARIYS

TOOBAHA Z1EdAl 71919 & AFEASE) A
A1 Poolol A A&5tal Tt AEE7} sHE O =2 5= At
AaeAE & AIZALO] ARAZA (Proposal) Q] Ak}
U, @O 2 VE I, tIAIL) g8k Hlg A 7t
A, AV I1E A8 Y AR E FROIES 180kl /A

2o 2 3 rp

Aoy M2 ) BB TS B HET I 2 97

Table 4. OOProject CM at Risk Construction Project Management
Bid Evaluation ltems

Scr;:lndl ng Screening items ratio | points | Remark
Construction performance 35% | 28
Profes (or manpower)
sionalism Share of sales 8% | 64
Placement Engineer 20% | 16 | Weighing
Project Public construction evaluation
performance construction evaluation | 10% 8
capability (80 score
points) Ability |Formation of joint supplier| 2% 16
Business management 15% | 12 ‘
plan Non- metric
Construction plan 10% | 8 | evaluation
sub Total 100% 80
Bid amount Bid amount
(20 points) (project management cost + 100% | 20
P construction cost)
Construction workers 20% | 02
Sodial Construction safety 30% | 03
responsibility - o
(1 additional Fair trade 20% | 0.2
point) Local economy contribution 30% | 03
Sub Total 100% | (1)
Violation of deployment engineer
c input plan 05
O,ntr.a.d Violation of subcontract management Deduc :
reliability lan tion per
(Deduction) . p each
Violation of the excess rate of
subcontracting amount change

Ch AARIES] 78 2 HribHe 7|sA|t B7HeEo
VE g=0] H710] B2 HISES Aotk 7IsAe 4 &
O] FAFSOA HIZE ZOE HoH, VE g71E F4%
7t ghgoll A AQI5tal, OOSAHATL 71ErAL 18 & Al
AN EE] MEZFE AARIFOE thAg €7t QITh
4.2.3 HAHA
H7HE7N A2 Q]9 E<S ‘Open Book®8H4]9] B E&
3l AZAH](Actual cost)7} Hels| A1 01 HIEO
2 AIY SEHAA AFAH9] Fit dl FEd Z37F
7hsotAlEE = Al e e e I B YU S
Sh= Open bookE A &5t710l= SHAZ} Tt IHEE Al
OFFHO] FHAOLE AlQF=AN O] Aato] ZA7 B &
gojoh

4.2.4 ZLEH

Y SR HIgS dUHEOF AIZA Al GMPE A
Fotal &JA] GMP KO} U FHOZ AP SEyH
71 AfHg QS HIER LIFo] WERIRL AR S50t
= @A]0] GUFRO|T. sHQIAIH| Q] B WAL A A}
5:50] HIg= FEHIGHES WAL o] QIT 2Lt = Al
O] 4% EFRe7E A21x 3gof BAZNE ZRet 2

2 7|3 SRS 50/100 OJUE S} ekl WAIGHT
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ElH X5 Hete si9l9] 8% gx A AdEd =2
HE Fofr} 2 HolE ST Ao 0] A o] O]
1] ZtE|of a1, BAE Slrt BAIE0] 7] miEo] &
AAAE] QMIEIH = RIE6HA] Bt w9l 8¢ A
F S Al ATAE A HYE Sl BAlsh, 3
PR UE B Eike 58 WEse] dAYES Tl
ER7F AT E=oL, o] A A7 AAFE 0] 89o] I
S Algioletd AL | Fofx} 2 HolE Sall s
oJeto] L Qsit.

I

5. CM at Risk2| £} HitH

Sl2]9] CM at Risk= 2= BFAI(Project Delivery System)
OF Holalal, AHAAL SHA] Profit sharing, GMP 5
S A &3s10] EE51al QUrk SHAEE SR =] CM at Risk
= X7 YE, SEAALYE Sk 22 T ool YE A
E2A] ARSE 21 QUCE ThEbA] CM at Risk9] HAISHE 118
gt SEAIE7F ofLiet sie]o] AREleF Zo] dHaE A9
SHLE Hil AA/AIS Q2YE, 71sAot 4E 553
QA A O Z QIFH = 2A 0] WA ZQsitt

5.1 CM at Risk Hx|st

HEHA O A CM at Risk7F A6 QsiAE 1) o
Ao = YRR 28 vl s ehdotal AEET A
Ag Folotal, 71ERItA 2H9] 7|Ee niEst AlS
gt 4= Q= AARE Adslof ohH, 2) AATAONA] Pre-
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