Infrastructure and Transport

K_

2016
UILDXE

EfIC 2lX]

SIAMERS S5 Y2 Lessons Learned

2016 oH| a3 4M 24

ZHZAA AU A ZAFH A (variation)o]] [HE SAFHS]
(scope ofworks)2| A2k — HZLHE Srlo=z

g K-BUILD

o 2|21 4 &= x| 2 HIE]

Korea Research Center for Overseas Construction



K-BUILDXE

2016. 825 CONTENTS

20165 MEty| 23A4™ 24 K-BUILD &% 26
SHIAGA L0 M SAHAZ(variation)oll THE SAHHS
(scope ofworks)2| A2tsHA — F2LHE SHo=2
Building a better world together ~ SH2IEE! 54

Summertime working In the UAE ~ sHQ]Z1A HEXH 66

MNRLIE E5ff 2= ofg2st 7| &IHXY 71
"Of2AIS AL7|SHHAL"

ZELZAIA 83|8H9I olmapgt  K-BUILD O|2 A& 75
AHEUZEE SEXHVIK| SSE8H
154 2| o4 Mut2 X203 Hf ALY A4
It I=

=ER, | SSAIYR AEEES fI8 MOUX|IZ

SEHS *1%% 2100592 o x| SHOAMHMXIYME hitp://kicicak.orkr o ZEOl H7|Z o HEOI LAY
. | X277 |21014(2263-0270) © T=AIN 2 20l= ksw@icak.orkr BE= 02-3406-10432 2 GHZEA|7| HEZHLICE
% SHRIAMRAK|YMIE|C| AFM E0[210| ARIAL tE= [}2 BXo 2 2X|0| LIRS MAH5IHLt MBKIIH| tHEsH= 42 2EiLIct




— Bechtel Emirates Global Alumina #% -

Lessons Learned

L= AL

mwﬂiwwm_.%ﬂﬁﬂﬁﬂudouf%
QOT_n_on Eu__oa__oﬁamﬂﬂ],nxlq
lﬂﬂl.MmmeoﬂﬂodﬂoEo_a&lﬂﬂ_‘%ﬁwoﬂo_a
KL (| o B oW W oo oI N
&}wLmﬁﬁEﬂgmoafz.__ﬂzﬂ.%%
P R gl oo Mooy oo H W
_d_}a_e__u%}ﬂ%zfﬂ_dw:_azaﬂ_d
g = oy W D op = n_wm T AN X B
meﬁﬁmaﬂmﬂ:_aﬁﬁkﬁo%ﬁuﬁ%
zﬂmngﬂ%ﬂﬂ.%mor&]xly
Jlﬂﬂoﬁmu.ﬂwhaﬁ]m,wﬂl;o_mN
o X gy o B o o R
5 Lo PR RTE D ® Y
K = N HT g H N %= ok 8
o T WD TN g o B0~
T T e T T
IR L_Lﬂlan Il L O
q,l‘mﬂ‘lM —~ Juﬂ__le 1o
mmm__mdo@_l%o@xatﬁ_ﬂﬁm7ﬂru%
0 o ] Lo /o O | i m T T
° J T
W B m R oo w AW wm I o) "M S ur

T e B8N W WX

G N
HT@H,ﬁL,%,O._L_LMﬂﬂquEEqﬂL

Wooh Ry TR R oop M RN

of F U wa o TR MM H

A R Rl S

O on 0 — P pm o B Y

xS W HE W e P

Ty B B oy E

_ g = T = ol ol FE B
2 mogr oo Do R R o
S < o o e P T T =T % R
= 5 S >~ m T © o T
- & T - S -

= 2 0 Lo ol X7 o) = ‘UIE
A Mu%dlulﬂ_a_._a_m__%% LIy
o BI = To 9 o eliil oF = J| OEm 9
we  CgFIpiioaiezEs
KO & ﬁM%ﬂﬂaﬁAEoo_ax_t%wﬁvﬂo_e
- = o 5 B ol N 9
X S 5 30 14 oy un T W o N OB
ﬂn_bﬂﬂo_mm_w%@ﬂ%m_m%
T HRRPEKMNT AT

o}

1O

#

5]

8

i}
=

o]

Al

GI7HA]

Can you do me a favor?" & 8|4z H

“_?_E_I}tl'l-l' Q»I_JOJ-?”-?-} “Can You

Do Me a Favor?”



K-BUILDAE EueRe=E

olulzlw 2717} AR WA ob5-S ol
Acki woka Hojvelera Frk. of5e of
HAE W3 FHo] AT oh¥l Al o} 5
FotaA] gheth, 1e]at oFgel A of Aol
A OB (ohAE Esh ARetn 23

8717} GA9ke S FU-SATA o
3 TAEIE AT Yn ARES ] o
817 7] T2 Zoltt

AZs el A wol A Hi AL F
Qg ujEe s, ol Role 3

7] 5o Zolats Pz A=

& 3%, o] 3ejZo] 34
At sk,

o]

Eoh2 o=, Z|2 Bechtelol 4] Work Share
2h= o]l o= QIE Gl Aoy &
o} ot= PN A E ZrokE 4= it o]
Work Sharet= 7HgdA U AA|AA 9] 30%
7t A= vl=, &5 FollA sk, U A= <l

o e AAYold E2FA LS uhre

o 75T 7 RASL

SHAl 7 skal AFetetet, J12]|al A A

AE A3 2t BAL Eg e st
#9lol i eksiA olsfst
215kt oleig 7ol 9171

2 A& Share@ 4= 1A

§% o Rl du
yo oy 2
rlr u ri,

X o Ao
] 1o
w o

2, ol
W

Lo

oz 1
S
e
i

Yes, Sir

H3 ol Ag W UY 5, e e 1

-
2A &G Yes, Sirghes T2 ol €L A%
E ju]

&
of @4 Yes, Sir o2tal TPt 7]ow
Yes, Sir?} Yes, Mam2 2 43| AFRSH=d =
333t Aol R
ol Aol R 2|k -2

ol A Yes, Sirg 7 Qrrorghet. Ax]o] W2 A
=0l HAEFA Waitertt WaitressOl| Al
T Yes, Sir == Yes, Mamo|2tal 5= ALE
AR A BA . el w2 o= A
U Edle BIAY A disto A A5 BhEA]
Sl &t AEE E55HE 7Hsshd 5t
A4 Hi2HE olEo7tof Aol Al |5
T ARE &5 ve As A" = U
7h AL A2 ohE SJAF AR R RS 5F A
Yes, Sir& 2 9= 72 A = At

AR NPT AT AYAL A
8 e 7)olo] Wtk B4E 50 YADe
A e BEL AYD) FEUE BEOIAE
2 B A7) ALk A1A] FgE 1 B



T2 Zof slubrt vER A SFAIT o)A A
o eld, A4 4 & A8 5 ThEAE A

o| ik, shAIRE Y 71oj 0 2= T 7 Fofl ot
Ll ol Agiet. 1 A2 AAF S b

I 13 20014 Hel A
Ao] i}, Lp= n]2A]
#

Ne At 4

American style - I'm resting position

American style - I'm finished position

2. 0= olE|ZY
=X 1 http://www.huffingtonpost.com/lisa—mirza—grotts/table—
etiquette—two—diffe_b 594518 html

" Continental style - /'m resting position

Continental style - I'm finished position

O3 2 R o[
=X http://www.huffingtonpost.com/lisa—mirza—grotts/table—
etiquette—two—diffe_b_594518.hitml

Sugar—Coated Communication

oW ATFEC] A9 £ YFOR of
of7steli Aol girk. LA FL 44

(Good News)™} 13



K-BUILDXE ReeRei=E1

Thank you?} I am sorry &

27} e ohd
F|9let, b7t A —}
7 o)zl gkot 71eke) 3
A77} 7T e ol £
T el 1 AGHE o
As7} ol 910 et Hos
3] AS st ths) A
At = ¢17]

—_

7} 7%‘401] 77‘111
sorry & T

<t
2]

o N
o,

rE
=
ol

-

d

—_

Rl

rd L
oY
e

i}

d

—_

B

I

Eye Contact

S|Ate| A CommunicationT}t

=
ﬁ‘ﬂr Al A ]| T% ?l, g
3402 Eye Contactol ¢]55514]

2o
WSS AES A e Holo

B 2 o X A

Hh ieE dfle 4ds] FeElskt=
= & 7k 7] izl g5 118 Zo|t
v AFEetell A<= Eye Contacto] thalke]
g FRo= 7hEE 1 e 3?} O—E‘%}E eF

of tha}rt w71 H A o] Xt
Eﬂ%oﬂ Eye Contact®] {1tk
‘%} | of TAlo] AY A%
o] gltty Azttt moture 4o 2 fst
F 2% i3kl 7]&o|t HlEY A

e Contact¥} 2-=°] -4 525}t
= A Ee Ao s B dA A

James, Bill, John, Will, Eric,
Elisabeth and Singh

= $2 34} (Bechtel Corporation)7}
Brendan Bechtel (35A4])¢] 20169 9 1<
2 g Bechtel®] CEO7} Hcha 92 E it
312 1% Bechtel 7HRQ] Ad oz o7
2 4& 1001l A4 v Qldet. vhe}
Brendan}2] A 21992 Dulles Metro Rail &
2AEZ shHA AR, 2do] Ad & 1



EdCE Qx|

T

ouston®]] €218t Bechtel Oil and Gas A}
22 &71A E9la 71 2l A Brendan
Al THA] = ATk Wo7E FrAas oA Z1e}
P& 7195ks dile 2 714 523 ol
7h ok A4 whEo] ATt dRE 21%lEo]
HAAAHE Eolsh= Subway Restaurant©]

At A} o gkl Y& whitsol=

r
iz

d

1o & w2 rr

¢
o
il

o
H
X,
ol
_,>L
=
R
rr
=
1o
Ehs
1o
r
AL
By
il

O
A5 olFS Bx sofste] G BelE
o} 420e ohXst Lz 23] sfelT e

2ok glct.

)

2190171 DI FoIH?

2] 3]A} (Bechtel Corporation)”F EPCM 3]
Ato]7] wizoll AU el Q]of the okl
A dok= AFFER T 718]7) gk ohefet
AF, =4, BoF AFRFE T Joj= digkE
shHA] w71 AL gt &l Abo] Z7hA] &

oL 2] w7 orth ApAlolt, W

23] vjgdold AEo] ol sH 47}
o Sht ol e Wohe e 2& W
ZAee upeigh Aztolth, A i Wsiy,
Wt 22 Az ThE Rokels olth. WS}

Abgro] & Zolu Lhiet A e

ol

o] gttt A7lo] 22 mlavfete vt
AT & THIgA E2e A
ofgte}. 1Al ol

o] Bt} ob2e 71 gof
ofeh AZHE EASHE A 2
o} golzt mRol7} obdl Abgh
59 Ws}7) Sl 2Hd
s}Aolets A

Al = 0.

]

N
i
o{N

_O_o]-

40 o oo >

oy ko flo |
Il 8 &2 e 52
[ CS
%OJHI

Ao r
i o2l

o
of

ku)

e
mln
e

3
e

of
1o
>
D
_O'L
R

o
i
Ao

2
o,

ol
I
fol
i)
rlo

>,
o
B
to
fr
S
)
,
|
ot

You See it, You own it

HE o] A o d ®est= Sustainability
Reporte]] k=2 2014d 0] HATHH] A3F A]
7h2 12.9% 57 A Apa-g2 1015 7o

l

o) Jlge vl BalRact e
SF Q= FA1E trehla ek, olelet At
L ojie] 9194 SApE g Az ot

< Environment, Safety and Health (ES&H)
off FAFstHA 2Ll Higt HF
= AAIRF At Zloo

X—l o] _n_—n,-

N
N
2
re
o
o
jui
o,
rek
sl
Mo
(o]
0,
2
o,
kL
2
L

,
N

o

=)

O
_‘N
0o

(o]

(o]
9,
i

[

b or
iy
I
[0
1o
i)

30 o

=
r):‘fu
=

= “You see it, You ow
2ok 91 A Ao
2 2 3t ES&H @927} 1
AAR = Zid el 2

o
ur&

L N
o rr ot o oo W oo i

< i
me
1o
ne
o o7
o AT
o
J,L
k]
o
& oo
oy <

pars
[
POy
o,

(o]
o,

jm}
=)
1

)

Y
o,
AL _l
Mo _uq

>,
ins
2
éll
o



K-BUILDXE ReeRei=E1

Total Recordable Incident Rate

5
3.9 3.8 3.8
4 B S S
| P I E
3
2
1 42 —— 37 36
P B R B
0
2011 2012 2013 *2014

D U.S. Bureau of Labor Statistics *2014 BLS TRIR estimated; actual
D Bechtel data has not been published

Lost-Time Incident Rate

2

15 ” 15 15
15 B O S >
1
0.5

04 :ﬂi_"_"_“-"-"_ﬂﬁ, 03
0 b e B

2011 2012 2013 2014

P u.s. Bureau of Labor Statistics *2014 BLS LTIR estimated; actual
D Bechtel data has not been published

12! 3. Total Recordable Incident Rated} Lost—Time Incident Rate
ZX] : Bechtel Sustainability Report 2015



IT2ME BFEKXYHEA]
1] = O
Hle XA
[ O
Z & | Hyore
SHQI PPAVEAR| U] A7 | 2%
M= Aol Fobieh. 18| ZF 20069 el = T
AFA w7 oAl THA A ] Bk e A
A AEALTHANE AFTALY 7|27} v H AAANE 9 3E TAo] &
CM(CM at Risk) 541 F5H 2| A] AE7|E St ol2et Aol FRFE
2z Addcty Frgch 34 St stell A4 o] A A F2E B
o] A4 e AAH R FEEH A A ZAske T M2E A2 ukaL oA o
TR EFYAS IHOR Holgitt ol F  AoMx FEF Wat Ik
19778 AAAE 4 TFA =7 =P s
1995 450 TE7]g/ds} tj, o] Hx 2 —%_EJ?E* AL/} FFe Ao, A

H AAANE T8= 58 7led A1E 9 AANS=

St o] S e it ghH, 1996 ofl+= AA = TSt 7] , BIM(Building Information
Ard#He] (Agency CM)?,20118 A3l 3 Modeling) 5] Y8 7|&, A 71 (Lean
AAAATE(CM at Risk)PE AR 7|2 Construction) ¥} ZH& ] 7|HE E8) 4
Holl HAS sl A&l AdArg ol o] gAlo] MYl Qo o]t ShA L2 A

) BER BEXR20164.2001 HEH, Mot SRV [HH, =3, +F, EE*E*F 3’\'5 7[2E 12740 AEAE 2 387 W
g 2to

L35 0740 |, shY Al 7 IS A Z-AR(Best Praclice)S SFotal Al2F ol Bigsh Lz AlZlo |2t H&ict

2) ANl HETAol 2et 7|2 Efgd AL 24 A2 2L A Asee, el EoF B Alepe] S0l 2ot HelE 4
Aol= As Lolth(Adagdr 2 Mex 88)) AdAigdeiRl= griat=l7] 01H0l= 199080 AR nAHE, QIM=NEe, d=ud
7t 22 ZOE SOC Afol 2=,

3) ASHUY LN SRSAME MSShz EES ST ALEYX HESA0] ThEIo] AlS OIF SA0M ZEAdRR] &
FE ol ofz2 AS ‘:f71|0ﬂA1 LA} AIS & AEAge2(of ot E=0f Alofs Sott el AlE, 2| & =8S of
HA 02| et SA SHTF SAZ[ZH L0 AEEE ASSHE A8 LRICLAENYY =2 MRx 92)



K-BUILDAE EueRe=E

0>~
2
ox,
~
o)
S
(@)
[@N
c
O
[
=
—t
~
N—’

NS E AT BER 580 B
T AFRAL Aee) 2Gste] A o
A3k 7L o]0 1 gk,

aw L

TEM YAl o MINZ 22| YEEA|(Design—Bid-Buid)

* Agency CM
* CM at Risk
Y LA o HANZ L= US| (Design-Build)
» EPC(Engineering—Procurement—Construction)
e Turn key

e aliancing
fEEAL e Partnering
* |PD(Integrated Project Delivery)

» BOT(Build—Operate—Transfer)

» BOO(Build—Own—Operate)

» BOOT(Build—Own—Operate—Transfer)
OIE#] o ASEXIA(Concession)

» DBFO(Design—Buid—Finance—Operate)

* PF(Private—Finance—Initiative)

o DIZSIZ AR (Public—Private—Partnership)

AtZ 1 KPMG International, Project Delivery Strategy, 2010

ol

A Al 2L AAAE Fot
ol IRAE QA B, AAE BAs)
o] PekolA 45 HAE Aot H7 2] A
A& A st FAMS Y5t A& ut

Holazrel oA BAS 28 4 9lrt.

7Hconstruction professiona) & ZZAHE

71 718] 9 A SAoll Edstel BEA A
A7 ANAES AT SH Ao
o 2 A o7l AANE AT U
(Design—Build)o|t}. oli= AAAel AlF-
shtel ©g ool el Aok Ee) e

A= S SHs Ao,

S TR AT U G2 P
27 BE FoAFA} PraE

f
T
-

N

1> Olil o:
Jo
QL

%
=
2

r o

=}

o “N l
e o e
ot o = O

AV

T,

A

sppe

o
l
ol
[

=
ot Hu
)
|m
il
+
10,
-~
1 OH
N

e
i
A
1o
ol %
[H ™
X
N,
|m ot

19
rsk
o M» rr &

2o

kol wE

o

b

£ lo 9
M

of i
Y
i ‘ch‘
ol
rr
S

ol
1
flo N
u %%
R
b % oo X
R
>
ol
ol

msh__v'L

of
s

. N
k

2

)
or = i =

oft 1%

Jo

al
j o= Fojate] H(role),

o (motivation), ¢} =4 (sequence of

=
Hl
)
|m

)
2
B9
il
1o

o
=

Mo i rlo & dr w2
)
)

D!

ik
oo

S &2
= T

J

N
It



activities) & A=k o2 ZAsH= HhA o]t}
T2 A EO] g2 Fo WA shof g2

o -
AE FHOR o], HolAt FL 7]
&

Jm
=t
i
g
o
_o'L
fr
n

9,
=
i)
kl

HIGH

COLLABORATIVE INTEGRATIVE

TRADITIONAL

PARTNERSHIP

Sharing/Trust between Owner and PDTeam

Low L HIGH

Sharing/Trust within the PDTeam

T2l 1, Z2NE YRS S5

A= : KPMG, 2010

4]

N
K
A
rlo
=
Hu
_]N
|m

Folat A7 3
Urehiet, Rme] B
92 Bets st 22
Pejg T olsftv],
Pedl $a8 a4l
WA LR AES
SEEE:l

#
bt B wEAle] mAE W

e

=

> qo
Jo

At HE

e

i)
fu lo
o,

o oy
=
i)
|m
do

o oE

7]

y ML m
ook e
E{n)j. 2 2
flo & 2
B R )
I il ol
2
m A

ol

2
2L
=
o2
T
o
Jdo
i)

8 34
| A=) b o] s §3 wEy

2o N ool
O:

=
R e & T )

E
P
=]

o o
o X
1o o

Am
ol
=)
Ml
m
2
2
A2
RS
o
o
ik
N
N,
e

o o1
i)
i
3
2
>
ot
N
ol

71 A9 ol Aol E, %

Gl
2%, o= S A9 e R Z25H]

4) American Insiitute of Architects (AIA) National and AlA California Council (AIACC), Integrated Project Delivery: A Guide, version 1, The

American Institute of Architects, 2007, 7.



K-BUILDAE EueRe=E

| QAN AL} g E2str] A% Zl 8y},
5= 5 5]
'St ol F FA] eH HAAAF Hal ¥
4] (Design—Bid-Build, DBB)& 714 = olgigt AAAF AT TFFAL 1960 AT
2AEY ASH WFPHOE 0N AN F  UF 1 £ ABeold Y9} P el
b AREEAL it AAAE 2 Aol %, 3712 A} 2 ZAE0] of7 =™, 7L o
2t T2 owner), A A X (designer), A]-8-AF oo & Agency CMS B35t | AE Edlla} A
(contractor) ] ehZ 717 Hafsto] HE ¢ AAE & W52 (Design—Build, DB)©]
b 9 Aok AX WS WAL WE AAYTE B3] 7)1E A9A QAL Rol
o QMHOR WRAL AANE wgste]  Fi AT AANT He) BFA P
=1 = [ 26,
ANAA7HA] R 5tT A FE FH|e & 2] ‘B|AE E(Fast Track)® WAl A7|9F
YAINPL B ABAE APstel BAE R ol@o] BT o] FrAEL s
HEF%Z" urx [N | =] 10 uu:_
Aerpy  LFNE ST X A3 SEei
T HegXiet EeE A
AAH 2L
(Architect/Engineer) N _
o ABZACEAZ O ol BAM| METHS
PR ST umxe ey
(General Contractor)
- AIBAIE HiXISE AR AIS,
= MAN 52M X5t ]
- AA/NE 2ol TE AR TSt
stegat stz stz YA =22
(Sub-Contractor) (Sub~-Contractor) (Sub-Contractor)
0212 AINEE S| LRAle| ok 2 £
MAA|R B HrRupAl K : p
PUBEIETEY | 22Peming SAOesiz) g NConstrctio)  £Y LA
7| &lPlanning)
AE E2 &7 Design)
(Fast Track) g/&F  A/Z{Construction)
22U RA=?
1213 NS S WA} THAE E20 Hlw
5) 18521 DITRE=SIS(ASCE)7F MY I, 185/ DI=ASTIS|(AA)7F ASCEOIM E2|=IUCE 0I5 7122 EAXEe] YR 3
HAS Aot HAKIE 7 IsS =2t Akt AtelA K91 =0|=0 ==H3iCk
6) IAE E2h2 MIj|ot AlZ0| HElloz MEX MEMutAlo] MiN S 22| LAt bl wel Z7| T=50| 7ksstch X2 A7
2= 0| ABAI=l0] ~E=|0{0f 5l Eaet SAAS o= AMSTHAE Al ZatEnt 7 (X =20] X7|of| o|RIXof 5t=
2 YR} S ARIROY FAle| ZAIRIER| 530 BRI



Agency CM2 &2 of|A] A4 A e o]
Zagt AEAQl 7l& AHAE Aok
Zh#(consultant) e St WA 0= ofEf
HE Ao 2§ 7Hssth A e
CMAPE HF2HE tj4lote] AMde|E 9
st 37195, A, 3AM 23S 7Hs

=
=
)
oo
e
>
ot
o =
oL
o2
=
H1
o
filo
AN
AL
ol

A AL BAE 7HAAL Qe & vl=

A3}

(General Contractor)

S=ZA}
(Sub-Contractor)

St=gAt
(Sub-Contractor)

St=ZA}
(Sub-Contractor)

oY AAAF He] Bl AL )
E =3 A go] F5AAT At A Zo] 4
WFA7L BAE AFelAE 1wt 27
2}, ol Brk VA A% 420
PAA THE 9 AANT QT B
o] AARTE AANE AT WAL WF
A} AR AZ-S e shre] mFAket A
oFe AZs) Z2AES Fyste Hot av
Hog i EdS JPssH shect Eat
AA-AZ0) BT Teloh AYLA 7} G
Ahoz gz AREIA AgH AANF

UFA=E EA/ASE SAol HSshs

okx}
AFEA oz el sitel et #124
BoLATY o
¥E BN ENUBIDE IS
wTle] EsE 24
AN O AeHZE EBAE
AfEiTier ofeie
SE - wERel mam ZEls o
- =axjo] ol Hrlle] HExIZ
olst IR A

O 4 GANS L2 U] Aok L EF

7) CM for Fee Ee= SC{M CMFRII = H2C

8) Ol= CIXIRIU=HS|(DBA)C] 2011 HARE T MEH, 2010 7|F Ol=t HIFH HEER D50 40%7t AANE LA
(Design-Build Project Delivery System)2 AF25I19M, 0= 20055 ChH| 10% Z7Fst 4X[0|C



K-BUILDXE ReeRei=E1

T3t Agency CM ®A12 CM at Risk(CMR
= CM/GC)’2 &A=t CM at Risk
= Agency CM} vRIZEZ] 2 AlE o] T
oA A ] A H] A (Pre—construction
service) & YA A AlFstal AA S5 A
A St F N (Guaranteed Maximum Price,
GMP)& Al AlgAtS Al dsto] SAME
PR 2L FPoh= Ao = Agency CMO] A&

ghdof whak CM at Riske} 2e 9
HEA] o] 87127} 2o}z

a
o] AXAA BA /713l Mcgraw Hill

5] o= BIMI} 22 t] 7]

o

—
Constructione AEHE d2F=21 1009, A A

YFXh= Z7(0f CMmzt HAKE

Mgstn AAHA M= CMAI=E
gz AlkEA| = oot
A S HEAgRE] AHlA XIS,
0% UFXk= CMARRE ABAIE HIZ
Az
(Architect/Engineer) AIE 7| AATHAOIA CM] 7449
AAEE| MHIA HZOZ AfdER|
M S8M BjEY| A VES)
CVSIESPIN
E 3 - GMP, Profit Sharing, Open Book
Policy(E7+87H Mlx) Mge2 EHY
3 BOIFEA T MREA TS
StEgAt SteEgAt SteEAt . 1940k ES b
(Sub-Cor::'actor) (Sub»CoEactor) (Sub»Cor::'actor) Er’_)\lo_ﬁl_'LO‘T TR CMARZE
Olei&E 7t =X
121 5. CM at Rk AJo] ZilofehA| 2 £
H 2 DRME WRMA het RO 2
2 ol Al TN
T=
EEON; AKXt INE=Y]
) . 5 4t
Design-Bid-Buid OJ;T g:f 01:2&:; e :129? oil‘::;; 1 Z2ME 2ot 2y L BERE b2
esign—Bid—Bui -2 It e o
© . SIS 0% Djonis ° 2 NZEE st o mEMA BSA KM
L A7k 67% OJMTHE Xst 23% ozt L ERME IS 1 SEHE HOIAK
Design—Build - 271 73% OIECHZ TIS 20% ol ARz 2. ARG U/ ONAS et
- 2 37% DS DA S2H M 2 AZEE Us

- F7F 60% OflMtCH= TSl 33% olldtEzt

CM at Risk - B T1% ofI-t= RIS 7% of Azt

- PHE60% OTHE

XAtz Mcgraw Hill Construction, 2014

9) 0|=20lM= CM at RiskE 2t & = 7|20l w2t CMR(CM at Risk), CM/GC(Construction Manager/Gneral Contractor),
CMc(Construction Manager as Constructuor) S CIUSHA| 7[5k QoL Uty |2l A= OM/GCEH= HSIZ ARSI



1257, A5 11585 tiidor Z2AE 215 Abgstthr 1980t AAIAE Ha] o
T Ao gk oA 14S FAfSHo] F WA sfAE E#i} Agency CM ARE-
H5I¥E=Y], 1 % CM at Risk grHFA] 9] o] &3} Eglor, o]S 1990t FE = 4
T WSS U EE21e] HFo] 60% ANE 2 FF Qo A d&F T
7V wsto, AR 5 Y Al At F4] 9 CM at Risk 4] 2] Al-g-o] s
A P 5 Fe FHor Fom T 2] ik, Tk 2000 tholl= At ~ A
CM at Risk &4lo] &% @43t € A AL — AlEAF 5ol st Hom A
= 7|t= AL QI of ZA|AE Fotsto] 435t R 3o
A7 A @ NS 3FoE e 799

o|A Y m|=o] AY ZRAE HrFHMAOS IPD(Integrated Project Delivery, S3rar=4f
19609t SH7H A= AAAE 22 5 ADete Mz FFA o] F4ste] d79

H 3. 0|= CM at Risk Al&|(Perot Museum)

ZEMEY Perot Museum of Nature and Science
(Dallas, Texas)

=g 956810 Zey

HIHA 2F 109,626 m2 / 145

Z2HE {2
7007H2] 27| Ch2 BYo| mE|FHAE
EM2 0127 ¢H
3 AL7] 2k 20004 112 ~ 20121 42

(CM) Balfour Beatty Cons!.

ZHo{AL
(47)) Morphosis Architects
Balfour Beatty A= 1214 7|(Schematic Design) THAIIMEE] &H0d
ZFQ SI=gAMEP, Precast, 7EE, 24)= AAIEAM 2 = F0]
AATAMEE CV FOZ oM EZ sTHY X ot A 24 Y — £32|E —
ma|FHAE)
AAAL CM, X 52 viSat 2SS 22 AIRAo] siXlote] &Y 2 2 e ojAEY
=7

E x|

= o

A7AARI MorphosisAlofl A BM Al 8-S Sot &g 24X, BMZ Sall MorphosisAte] MA|IZZS
Balfour Beatty A0 A & AM|EH AR R 2A|7| 1T ChA| MorphosisAto| A Z&S6HH
AATAINM ASH 2ol ==

BM 22 3 2 steghtel 27| FE CMI} ot=gi At 20 M2 28 Z[of thet
M= (clash—detection) AIA|Z AARM SEA

AANRF TeHFHAE KERIN| E5t BM 202 7007HO| H| S Ta|IAE EXHE 25| Xi|&

BMS S3H Xt - AB 2t st

(=}

|7 gsX0 gYAA 7= Tts




K-BUILDXE ReeRei=E1

A5k AT ot 2

F7 o] 2A

okl A 94 e sto] 38R0l A
L dbxz

€ AHol7e TR S Hof gt

A= AA| A4 2]& o] 1000 Design-
BuildAre] = tf& H]E-E 20161 °F 6%l
A 20154 10%= 7t AAAlS 92 g
T A eIt FolA A YIS

N

=
o
T

S+ 4= ok m]=r 100t Design—BuildAHe] ]
1047 mjE FolS A EE, 20089 =

we
)
ne

mj&-e oF 7279 g A 1087 7Y =
2 A5 7|15kt sHAT 9] wjEe] 7
= 201495 H ostAlE Bol=d WA
SR+ A A7 FEOR ofejH =
W A A5 2= AR gelad
oRE A{7t 5 =A QJZ}ZM shEe = ]l
shofe] FE, I, AREEe EPC T2 E
HEEIF AT A %Pr gt Ao 25
Hct.

nl= 100t Design—BuildAl &5 & 43¢
10t} 719< A= =9, BECHTEL, FLUOR,
Jacobs, KBR¥} o] AA| Alg 2 Agency
CM &2 CM at Risk 5 o= ¥FFabA] ALY
Pl E Aol 7hs et 7140l sHelA]
25 st AL o 4 9lc} uhH AT
722 10t Design—Build Aol A H The
Wialsh Group2} Whiting—Turner Contracting
& shelAARTks U A55 B

2~
E%T?\l

2 2

O

- 14,000
2000 1,613 11480 o7 124 12,000
10,056
9,065 - 10,000
1500 g()q’q 8,505
- 8000
1 039 1,088 1096 1072
000 976 91 . - 6,000
(=)
- 4,000
0 | 239 . =U(E)
+ 2000
—e— TEXIE(R)
2006 2007 2009 2010 201 2012 2013 2014

12! 6. 0J= Z1MXEH00CH Design—BuidAt OHE

0|
A& 0]=2 E1=2 2 ENR TOP 100 Design—Build Firms 2007—2016



16

X 4. 0|= 10CH Design—BuildAt

o HH sl M soory 4oy OO - 100th 2250 280
AO o1 7| = = & e A Agency CM at a2l a2l
=2 719H = = = = AAA AMA : e s
=[] (0ts) (o) H|S 2016) (2016) CM Risk  MAA  ZAMAL
== == (%) (2016) (2016) (2016) (2015)
1 BECHTEL EC 174170 109000 63 89 19 19] 2 179 39
p) FLUORCORP. EC 115522 70676 6 49 @ %Y 5¢ 89 129
3 CB&I INC. EC 104461 35388 34 69 49 - - 199 249
4 JACOBS EAC 84700 42800 51 29| 139 48] - 49) 51¢]
5 KEWT CORP,  EC 57689 10211 18 43¢ 59 - 459] - 369
6 KBR EC 32384 23%69 72 17 16%] - 209 209 459)
7 THEWALSHGROUP o 540/ 0 - - 12l - 619 - -
LTD.
8  ZACHRYGROUP EC 19910 0 — 559 229 - - - -
WHITING- B @ g _ o _ _
9 TURNERCONTRACTING C 17979 0 152] 9% 8%
10 BLACK&VEAITCH EC 15778 5032 32 - 402 139 - 469 135¢

* EC(Engineer—Contractor) / EAC(Engineer—Architect—Contractor) / C(Contractor)

At : ENR Top List

Agency CM2 11 A7 25 2
=™ 1]=k 100t Agency CMARS] = <] of
Zo| AF5] Aokl Agency CMO] 7%
A Alg& "@EotA kot Design—Buildtt
CM at RiskAtH T A2 vfj&ol M= 2}
AR 71 43 E 7P wE 59] 22 59
7+ 39 &S ABG 12%2] =& AFAE
Holm 22 AJAo A Agecy CM &-g0] 2}

= Qg HolFal Sl

ul=k Agency CMAL 5 2A91E dAQ]
BECHTEL¥ Aecom2 A7, A&, Design—

Build, CM at Riske} &2 thefet T4
o Aol &Hrs] =5t off 2 A7 ol A
= A EAFEe =yt
Jacobs, Parsons®} 22 x| Holg H|FO]
20 QA1 0] Y- A ZAHEC/EAC)S JLL,
Hill International 5 CM ZHE3AF= CM at
Risk &= AFgolle Ho7b A x5t Aoz 1
bttt Hill International®] 7-¢ AA| uj&2]
710%%E s AEe Sall EAdstal glom,
2 ARl F5 oty et Ak, I=u[Alot
ofAJot A} 2jAop B CIS =7tof <
7R AL Qlekal Eei)

ot 4N



K-BUILDAE EueRe=E

500 14,000
11,613 11480 10724 ia | 12,000
400 10,086
9,065 - 10000
8093 _ 8505 aHl(E
300 ~—_ 78 —* - 8000
221 — 2LU(ED
- 4 199 - 6000
—e— ZIMXIE(R)
L 4000
100
- 2,000
2006 2010 201 2014 2015
217, 0= Z44XIE3}00CH Agency CMAL OHE 30| (Er9]: of )

A2 0j=2 4= L ENR TOP 100 CM for Fee Firms 2007-2016

H 5, 0|]= 10t Agency CMAL

- C| C| | C|
i SM s QS sooot goocy OO 00k 22 220
=2 7|9 =l | OI= 0f=E S MAAL AMA g " o A
SIEN (WErE)  (HEr) HI= 2016) (2016) Build  Risk AAAL Z4AA}
e = (%) (2016) (2016) (2016) (2015)
1 BECHTEL EC 58450 726.0 12% 8% 19 19 2% 179 39
2 AECOM EA 33503 11056 33% 19 6% 429 49 59 67¢
3 CH2M EC 26176 854.1 33% 39 - 239 - 13¢ -
4 JACOBS EAC 15300 760.0 50% 29| 139 49 - 42| 519
5 JLL CM 12681 603.7 48% - - - - - -
6 PARSONS EC 11849 200.8 7% 10 17y 409} - 309 -
7 CBRE INC, CM 7537 3985 53% - - - - - -
HILLINTERNATIONAL
8 TERNATIO CM 7206 5078 70% - - - - - -
INC.
CUSHMAN .
9 SWAKEFELD CM 5330 2370 44%
10 LEIDOS EAC 3873 - 0% 37 198¢ 33¢ - 2189 -

* EC(Engineer—Contractor) / EA(Engineer—Architect) / EAC(Engineer—Architect—Contractor) / C(Contractor) / CM(Construction Manager)
A= T ENR Top List



o]= 100t CM at RiskARe] 234 wfj& 1

550

|+= Design—Build®} Aottt s €] &

H]Z-2 Design—Build tH] F 1/3 45|t}

491 10912 719)

HZ=

oJstals Alg2 |d

100t} Design—BuildA}e] &=

o

o

AHHH AECOME A
gdesls Adr|de s BE

Z3}E o] Qlrt.

500 14,000
1613 11480 s | 12000
100 e 10774 .
10,056
9,065 9,064 - 10,000
8093 _ 8505 aH2l(xr)
300 7.883 - 8000
227  EU(E)
194 19 L 6000
20 —— ZKIES)
- 4,000
100 1
- 2000
2006 2007 2010 2011 2012 2015
12! 8, 0= Z4MXIE1}100C CM at RiskAl OHE 3=0| (B9 22)
A= 0= EA41=2 2 ENR TOP 100 CM at Risk Firms 2007—2016
H 6. 0|=* 10CH CM at RiskAt
o EM sl M soory apry 100 100t - 2250H 2507
A0 o 7| = 0HE 5 a1 Design— Agency dllel  &fel
=9 7| - i i = HAA ZAMAL ; o e
JEH (HHD}E) (HHUI‘E) HIS (2016) (2016) Build CM MAA ZAMAL
e (%) (2016) (2016) (2016) (2015)
1 THE TURNERCORP EC 96832 7199 % - 3¢ 259 149] - *
2 BECHTEL EC 69700 69160 99% 2 19 19 19 7% 39
3 SKANSKA USA C 36846 28 0% - 7% 2 - - -
4 AECOM EA 32334 - 0% 12 62 429] 24 59 67%
5 STRUCTURETONE C 30982 1232 4% - 172 819 - - 2049
6 CLEAERIDNG ¢ 3083 w7 m —ue S92 - 1679
BALFOUR _ _ ° o o _ _
7 BEATTYUS C 29446 0% 29 29 379
THEWHITING—
8 TURNER C 2704.4 - 0% - 9 99| - - -
CONTRACTING CO.
9 LENDLEASE C 2,689.1 431 2% - 219 659 42| - -
10 DPRCONSTRUCTION  C  2,660.0 - 0% - 09| 449 - - -

* THE TURNER CORP2 S Hochtief| Ata|Afz2 £
** EC(Engineer—Contractor) / EAC(Engineer—Architect—Contractor) / C(Contractor)
At ENR Top List

18

[0 A M@= Rt sl tfE2

F 802! E2i= 2500H s EAt & 2F 2091 =2



K-BUILDXE ReeRei=E1

AAFE

AB7H ZRAE wgae] TRt 5
Y, w3 FHoR o wFgAe Wy
B BT A2 5FS AEY
o BFYAe R2AE 238 95 DA
7t Aok FolAd 471 elME 1
ol Fel T 4 g Ao 2 s
&5 glek 2e ZRAE AL 25
o] a0t 4t 7] Watel met Fdgl
o] gepA 1 911, Aol At Sl 7
257 £9] & e Edelo](All Round
Player) 7 1% Azt s 9t Sol 2
A W AFT 71l B AA BE
3217 Ahs el Fu2 Bast ok

BECHTEL, AECOM, FLUOR
2 A, AlFolAFE CM at Risk®} Agency

CM7HA] 24§ g AEofA &2 =915 7155t
W wl= @ ofuet sjejHdAI N E ¢4
e S Holil itk o]&, 7199l 54l
w2t BE2 AARE A, ARYH, AlF
s BE 2ol e d Zleda At
o2 Design—Build, CM at Risk
HI A4 A Ao A ofd vl =

)
My
rlo
N
r
il

LIS

°
2 BAYE 7AW 229 A4S A
7

E8ti gl Ao sA .

ot wigtollA -2t} sfedd el #)<
7Feet /47 kel Higt avle] "asitt. ¢
Al w27 otk 2 2E A &84 7]
A 9 F7AE e R 2219 sfojid ool
T o pEAA ] tiet HHES} doz
o] F7e npgdo] Wasiet < 9279
S5 BECHTEL, AECOM, FLUOR®} &2

A 719 (Market Leaden) A4 7]&, T4
2, oY 5 282 A4 S AL A

=271 T1es

FES T AYA, ofyH A&7 el =5t
£ Y& (market challenger)o| A xPE3HE A
2t PAS Sofl APEFES g & A<
2] B FHEEa} % (market followers) | A]
AE7193} FARE 29 dehs 349 H
Aolal BpARl 2|9E g A1, A
T ofUH SAAIES FEotH ol A
flo] 92 179 Fos F5L A A (niche

ooz ARe WIE FE B 48T
4 Qi 7195 fad e ALE 75T
2ogo] Washrh. oA AmE WFHAY W
stell w2 27|95 AgEAe B3 A
2o WRINES AYAA Whel AL
Azt g A Aws) b g,
Mgk M) wato] okt A2 ME 7|4
o W} gt 2 AUNBAAE A A

2] 6 2 BIM(Building Information Modelling)
22 YAE 7]Ee] ol solual 3o
™, Perot Museum} & U]%QJ CM at Risk
AAAE g rles 28 ==
2 4 Slek S Sele] 21sh @ A0
7192 2E T22R AEE ZotR Y] fE
ot el X Ao R Bl % %}%ﬁﬁ K

o) ZeAES AAHY



T

o)
pud

ol

2] AH] A (pre—construction service)& &

T OHTF W oxe W
M ok M_M wr N Nlo il
M X RN T O
T B OB OW oo o w__
= j—
e oﬂt Mﬁ o T o
oy o B X oW o
ol oﬂ: Moo 2 e
~ o —
o 0 — X B o o
T I S Mo %
—_ El oo ﬂ_ol oz =
,q ,M 0_1_ 1_10 7AO ~
,.,I,_A._u Mlu NI Ay ol T
mo I A o o N
NFOROOR MR oo A
TR = ENC]
T 1m| mWO I .A,.:v ‘Nl_
oo Fm Moy KX @
ITr S = — @
== S ., Mﬂ 0 .
X oo W B OWR W
o o Mr % &M ~ N o
ATl Ho fW | or
T ¥ X oo B <
T =2 T
ol N w2 E N
L S =2
ToH 1.._ =T | file) O_L
7O TH = & %
N o oy g <k el
p <p (A
o T ooy B
a[8 o) Saay
‘MH ‘_ﬂol hﬁ ﬂmo °© ‘.N_v O_I
2 _._m Ll as =] % P
— oF — o o
o o of X
oo B XXX -
WX o R w0
BB G oRT WM oH
LG S i
T B A po ol o 0

2], 4(1), 61-77

|.

2 7o

Mcgraw Hill Construction, Project Delivery Systems: How They Impact Efficiency and Profitability in the

'

At A Q| H

A

7

,9(1), 58
|CH(2016) SESAH Y= HAIO =20 CM at Risk &=

|5

|

H(2005). =4
Buildings Sector, 2014
KPMG, Project Delivery Strategy: Getting It Right, 2010

ENR TOP 100 CM at Risk Firms 2007-2016

=]

3

},

57,
o
°

F

4
ENR TOP 100 Design-Build Firms 2007-2016

ENR TOP 100 CM for Fee Firms 2007-2016
0|2 E22(http://www.census.gov)

0f
0[9]4(2011).

20



12 ﬂc—l?]' AHX

==2 it ¢
&

BREXIT2} @=1A

(=} oCT
BRI A ARIQUIE] 2|2 322l

Association)®]] oJstH HAAE 5 <F 51.2%
7t A4, 16.8%7F st 2 AHE 14.5%7}
1A, 12.5%7F SE5A1E 52 FofolAl At

257 gla g}, B4, St 710l 4

Average Growth Rates
9 per annum

Years World

1960-566

1955-60
1960-65
1965-70
1970-7G6
1975-80
1980-85
1985-90
1990-95
1996 00
2000-05
200510
2010-15

[0]
1950 1960 1970 1980 1990 2000 2010

(= [pyc] 2016, 88 S

Tt Sl QIAFAL F BARE O] E AMIA
Adelle dige] AT Aa sy, B
AZFA) & HE, AE 5ol AHFAH oA

H]z g -].1]3].-7 o] o onz, 7&7P /\HA]-%]: ol

=
1 =
7k Folol BALE 4 W ast et

229 A7) AL 20019 E F45}
A Z7¥s17] AZshaA 20158 (11,6219 9HE)

2 B
o
g€ 8 g
s = &
™ = 2 R =
A = i
3
<
gg -
53
o = o
a 2
{ 2
g - g
S
1
@ o
S
S
-
=
n B
3
o o 8
o 8 8
g 2 8 3
o 2
v ~ =~
~o~ 2
L85 R 288833885889 SN QY
§ 8883888888888 85 88 8 8 5
93993923333 IRIIIISIRIIRERR

(S HetE)

1211, Global Crude Steel AiAF 30|
=X : World Steel in Figures 2016, WSA

2 2. Global & China Crude Steel A4AZF (291
ZX%| : Crude Steel Production Statistics, WSA

=
(=]

21



22

o= 20004 (8502 FHE) thu] 2] 2u)7} 5
AT} 1621 MEHE 5 S0 Abe B7pe
oF 803WHEC 2 A 9] oF 49.4%H|5-S 2t
2511 glet. 291 AArael ARo] of o],

S 2utete] of 11uje] sg el ol !

o, (Hade] 2l fdsraar, 1992

+ HAoR1991d A B o

A)E "olUlal w|=(84MHE), L= (984Tt

2 A AA 30 AiE=o] H At Al F

=2 S1HTHE(11.3%MH] %) AAtote] TA|

AlA 2 A=l 2 Ho d2 4
[e]

o o
[o}
o

2001d5E 2008@7HA] = vid H 19%4
Z&ote] 2009 o] FHEE H AlA HEAF A

Other Europe
2.3%

G e
Other Asla™ 17.0%
11.4%
Japan ¥ Cis
9.8% 9.9%
31.0%

A2 40% ©1/3 9] BlS-= AAISH = At

3

[
o
W
ps

184014 2005d 3} 2015 9]
vl skl Qi ojg o}, AHQl

AYAreES FolHA
7], gAloh, HA| A, Q1
717t Woll B4t E2|wA H|
Atk 32 20059 A0 30%
ol

 ol% WHE SR A A8

N
o

o o
E,
"

o ™=
I
S
lo
o
i
re
i%
rlo
oz
>

Ir

3
ol
T
i3 i)
o M
S,

W
oy
o

tlo o{gl H1

Hr
9
B
id

2015 F=1 WAPdell A Ans H 23
L AR AYAEES] 83.6% G3=0]H, 11 44
£ Hx EolE1 9= FAlelth 20019 E
2004712 = 100%E Folslont, AateFo]
FZ5HHA 2007 86.3%, 2008 84.9%7F
2] vrot Hr}, 200990l 95.5%5 71235+
O, o] 2| &H o7 ol on M7} Azt
A 9 A B v E5E 2011 P HLE

Fekslr] Aot

Other Europe
2.2%

*NAFTA: £0)(0]=, FHLtC) HAIR)
*Others: OfZL2|7}, &, S0l 2A0fL{0

2! 3, 20054 Crude Steel Production
=X : World Steel in Figures 2016, WSA

1) World Steel in Figures 2016, World Steel Association

T2 4, 20153 Crude Steel Production
Zx]: World Steel in Figures 2015, WSA



K-BUILDAE EueRe=E

H4 aul7} SO SHA £EU7} G
obA7] WS, AA A7 AgNA Ftol
A5t Qe HlFo] 9d Aok By =ohy
A7 B GRS F Sl gl
Apgolet, 20159 FHE A|549l W st

2 PR Ao BrS

.
o2

olt
-

e 2 e
o
.-
o

S <
U 2 5% 7140 234 02 nES W
o] 9t} m]= 78.8WiREE ARAL 95 7ulmE
E LHsle] US tolrl 2 2o 2 slekslx]
ForoLy, e AAkeF 105.299HE F 62.9
dnbEo] AHlE]o] £E71A 0] F= @It 5
o|2t FAFSHA Aol Q= AL gl & 4
ATt

120.0%

101.1¢
97.6%

100.0%

600.0 80.0%
500.0
60.0%
400.0 A
300.0 + 40.0%
200.0 +
20.0%
100.0

0.0

rr

N

o

o,

2

o

o

i)

rd

O

ol

:lo =

N

n

o,

o
o 1m i

e oox e 30 2
= o
9 K
= %0
?lvo fr

ofx
LY
L} R
o
~|

oyl
ro
) 21
4 g
b 2
£ =
E‘ N—

e

e

4 H

ol
el
N,
R=)
Mo
=2
i)
rlo
%
1o
™
i}
rel
o
2
>,
rr

of. ofN ofN o md

(o]
—

Ao Bz TFA e} APS T4 4
7

Ho o
i rek
4

oF
(Fluctuation, Escalation)& AESlY] g|A3
£ s W et ek

104 108 1A sk R4 125 BA Bt Uy Ust A Bt 164

-
e T
- L sy TR

04 105t Y et R4 23t 1By Bst uA ust By Bt 6y

a3 6. 3= L7k 0|

=X FEYRIR 2016-16S, S EAEE

$/2)

% 7. 0= L= Et7t 0|
5] R7FZIRIE 2016163, SIEHAES

X FFEYRR 2016-16S, o= EHAEE

23



24

2. BREXITS} G2 HMA|%}

2t 69 FER o8] EU(European
Union) 2E7} 245 =2 U4 44
ol & W3t & Aoz Asta 9l
t.? 28] 71¢ge] wel A
A1, 227, 19.290% 55, 3704 4
4 9.498 AF ), BREXIT7} ofw et <
F2 nlA=Ae s dmE Zart o

CIC(Construction Intelligence Center, =)

T
e
H
N
fr
o,
v

LA 39 SYe AURE 4E 244
(2 FEHA 2L 2L AA)E FUEE
A3 TE o)F £, B E
wolal A& sl 4 girk. 59 20179
71 40%14 1.5%2 2ARUT, 015 7
Moz Aelg Pobro] BBet Aoz A
Waigict EURE} 239 § 28719 U
I ANEA F| BEAE DA He
Eﬂ Wz ool

,olm, Alge] == Aol =t
K

CICe ¥=9] EUEH= <Qlsf Hi4 44

45%

FolA =59, AA, F24
nd Zlos Agsta et
= &=lef] 27 o9&t
o] EU7td= =45 2kl
o] F=r AN o
/N7H] A2 =71 sttt
F3 AR o|F df

7F A 2502 E@AZE 7

=

of

H

Y
2L 1% rl
H_A

rr

n)

%0

o
=2

o
A 3o

o
2

of
Ol

N
[N}
Mo o e 2 oo ook

o ofl
2 Ho J& o J® o

N
-

=
{0,
S~
e,
.

Department for Business Skills and
Innovation(F =)ol A 7 2010 B 1A
of Slabe = AN 4 aEE 2o

64%E FEA= EUE

8 59, 2904, ol

=

glot F)ollA e A o= Uehth o=

%3 03 BU 54
Aol wket AFgho] BHASE
= Ao

mu Forecast(March 2016)

mm Forecast(post EU referendum)

40%

35%

2.2%

1.7%

- 1.5%

30% §

2.5%

20%

15%

1.0% -

05%

0.0% T

2016

2017

2018

2019

2.5%]

2020

o e she
ou AFRr

Aoleka oj7o] gt
S} BRA e A
A =3 =
7\ 71gj0] A}

O3 9, J= ZAMAE MEE MIHCIC)
Z=Xx{ : BREXIT and the impact on Construction in the UK, CIC

3) BREXIT and the impact on Construction in the UK, Timetric, 2016.6.28



K-BUILDXE ReeRei=E1

EIB(European Investment Bank)il‘?—Ei-‘Z] ¢l
mot 52 9 220159 71 559
2) FA, EFSI(European Fund for Strategic
Investment)2] EU ¢lxz} 7HH} EZHEU AA|
3,1509 F2)olA AQE e T d=oll F¢
He A 7 9 e Zi__‘% Argst

o
rot

@47t gHIF Fasit) 28 7Y9E2 7IEE,
A, UAE, A7tEE2 5 o3l T2t
gz A FAeIA 74 AL SBekT 9]
=), ¥=t] EUEH R 227t 42 & o]
goho] A a=ol A v, ", e
SHlA] 5 3% glelo] FAsH Zols A
= zkshe Wast ek, A2 W A 2022
| A= S ol vheret =t A %

S
27 A A7t o)Al 9k Sieke 1A
7F AR @A Al Stk HlE GDPe of
23.6%(2010 Nepal Migration Yearbook 7]
271 dlelold $FHE AL vl Hape
wRl v 2] a] 2eA} AR Ao
BAe) 2 gL o} e A0 alo] H
o} A FLe A= Z227) ] AT
A Apeieisk U 3Rk 2
5k 2 9l Qo] B | x|uk
ou}ﬂum 3% D2AE gol
2 71
= et

BN
2

0$

i op dd rsh
(o]

ol
=L

rr N
lo Ho b mlru

of
o
o
N g
R
rlr l i

lﬂ
E
o

]
N

=9
-

i
.il

e

World Steel in Figures 2016, World Steel Association
Crude Steel Production Statistics, World Steel Association

Z7H22]5 2016-163, SR H LR

‘BREXIT'and the impact on Construction in the UK, CIC

http://www building.co.uk/what-a-brexit-means-for-construction/5082323.article
http://www.designingbuildings.co.uk/wiki/What_does_Brexit_mean_for_construction%3F
What the Brexit Means for London Office Construction, Bloomberg

Nepal Trafficking Report, Verite

‘Migrant Labors in the Construction Sector in Qatar’, DLA Piper, 2014

25



Kl
wjr

K—BUILD

ﬂo
B4
KF
<+

]

/|

].

il
..AO
u

'I.

2016

wir
oq
KF
oK
o[

Rr

K
<+

T
jijd
o
1

<+

o

T

= A

1

—

102 fje]do=z

17270 A7 8470=+0] A 301

o

1=

3

1
.
==

7 4%

‘I.

gl

3

2016

)

)

H

16
152
301

152

2016

(Tl dE)

587

15
461
255
297
255
2015

930

14
660
375
331
375
2014
B 227|g 254

1,118

13
652
309
373

2
649
321
308
2013
SEl

LEXE

TRt L2171 el

253
2012
n3ES
5
=

S

a2 554

H
201

20

o8|
A RO
T

1,200

26



k=

=

=y

K-BUILDM'Z pEole

« 2271 F2 U A(2)

wir
o

Kk

Ard )

CHENG(14.094=)

1

i

[s;

[AHKNPC)

2|
CHAM(15.292) +

i

(s
it}

& X AYER
S b

=

o m2HER: 90| 02 ING 42/E{|2 maE
=13

o A|

o

ol

wjr

wt
wjr
NF

G
W+

<

oA 2016\ A7
7t Site C 271 oY

1

1:;(]
1

2AER

=

s

=
T

)T} vl= ) A

2AE@.3%9%)

Thy
1

T
T
<k

|
0

2

© o
= | & © J
m te) [¥e) %
[T}
©
o |B8|&|8 I}
& 2
s N
L g
o3| 6] o
N ~
(se) ©
S| o |R|9 <
& i
Y]
= | s | o |w ©
o [Ye) [ep] [qV N~
«
= | o
o ® ;
ISR o
x
[
| <t VIR
1 ®o
| & TR

PS

27

o] it
16 (U

15

==

[€)

12 13 14

11

i

]z LA-EG
a7 3. =0 -

(%)

2014 2015 2016

2013

-7
A M)
of2! B|2tA(Mearine Terrace)

2012

ESSI

011

s

- QETIQY FQ WA A()

AT
TTOﬂN




28

K—BUILD EZ!

3, I 20 - ERTO Ak | S5 HIS e s

22 '09 10 11 12 13 14 15| 16
AZOH g7 840 768 13 6208 120 1013 1361
HIS®%) 07 23 30 00 201 03 40| 89
Al A 54 ODA ZRAE 45 HF

I%EFE:H oA
BUHEEY AISAES
"E'“JE & ISR
-OEH_EQ:; ODA
NS HE Al
s RS 4K2I(BOO, BOT §)

[201614 Akt7]]

8 %7137 9 87} sk

o= ZH%O]

17 4. 20152016 A7 | 28X

H 4, =2 ODA £=F Z2At (49} =)
=718 3AE Loy FFIY
[= R |
Hlol2 &+ &7t
oE oo 24 e HA
- L EESo] ° >
1 M
OflE|m|ot naTE A 08 R
Ssimak HA _
ey SAESTE 0 st
2|
H3THA  HPEZAPKG 06 IRE22RY
2/\W—1
20-=A0| I s A d
HES n&E2-PKG2 06 S MENG
77|AE 7t fals Pl =y
=N
OfMIZHI0|Zt  Sh4-x{2| & 05 st&oldol
Fal= !
2o dA
Z20H-2tA0] = =
HIES - 05 ©otepadA
DAEE2-CW1 5 A= o

FHZ L 7L 2 A 26.82E(38.9%)
FFoto] 1915 A st om, HIEE 11.7
E(17.0%), ‘T oA} 6.19E(8.9%),
5.99E(8.6%) JlEo|th. ofAlof 2ol 2]
THREE ERO| Z5p4d, u& AlY 952
1.491E(45.6%)& F55to] o Hl&S A
o, o]ojA] AE(16.8918)7} 44dH]
(13.891)7} ZH2} 24.5%%} 20.1%% 225}
k.

H1 12 o

of

:lo““’Ol'J

2



K-BUILDAE EueRe=E

b=
T
Hol-EHY =5 OfA] O}
=
o - .
mgd|?
Fun) op=g| 7}
— ]
= T un
(CH): Y 8)
121 5, 2015-201641 A7 | $AF H|m
300 216 220

210
200 \201 198 200

/ / 190
%0 1 130_~
100 - 180
81
50 + BB 69| 170
160
0 :

(FH) 20124 20134

— otk ool)

20154 2016 (744)

12! 6, OO} === 0|

25 Ao AL F 470958 57510] A
I 55014 310%2 A5 =4 $71
st &) whet 55 o Ahko] A4
39 $7HE@E o 02)ele 24 wAA) F
sk ArgololA] theo] Algle] W ¢l7]
253 9lo] 55 Aol olele @oltt.

X

|

F

|

N

SrpaRE 9I0IE(G300R), AT

o48) 2l F7Pt 55 Frske], 28 At

7 F5A S0 89% FHHLm, O
elm 5 Bopmelst Fte] 3L 14
s,

_4

29



30

K—BUILD EZ!

o] - e 27 7]do] & AA
2tH5LY Qi v, | G55t RS
o7 % 137, 13.69E2(4.3%)S 55

Aol 7] tH] 34.4% F7¥stA L, S
ATt 448 4% 2713 157, 3.691%

FOPHA AAE AE Ao dxs

400

il

ol

350
. - 60

300
L 50

250 |
200 | \ 34 [
F4-3

150 | L 30
100 L 20
50 )
0. Lo

SEE T3 ofzelzt pEFoAe 510ER Hd

&4 F71HH] 112.8%2 S7F6t9lom +3 A4k

A 13% S7Fst3ict. @ FevlE LNG Eold

He AR PR SHOR Uoes 5o

ek o, A 571t 66.6% AT
At

() 2012 2013 2014 2015 2016
— OI7} $70H(01S) A |SZoH0lg) — M| 7
J8 7. 838 3 0|
80
—a (EEREE)
70 =
60
50 4
= Z|
40 ofza|7}
L
0 1 r = S0 - et
20 | e M
. = u B
[Opm— | . . .
201244 2013 20144 20154 2016
T2l 8. 7|Ef X[ Az Ay | == 0|
H 5 XY =3 F0| (i) ot %)
= '65~'16.6.30 '15.1.1~'15.6.30 '16.1.1~'16.6.30 CH|
- A3 HIZS 3oH(A) CIES 2(B) CIES (B/A)
67 X< 7375 100.0 254.9 100.0 1522 100.0 50.7
s 3 4,029 54.6 69.8 274 472 310 67.6
OfAlOF 2258 306 130.3 511 6838 452 528
20| - Efme 298 41 10.1 40 136 90 134.4
s 8 189 25 07 03 36 23 5484
ofza|7} 219 30 24 09 51 34 2128
ES=L 382 52 16 16.3 139 9.1 334




2015 ARt7lofl=
Aot 7=, & 37M=,
glont 2016 ol= otAlot 5=, & 271=

Fgv] 274208 opAlo} HFo| tha F7ts)

A9] 107}3] o
u] 275 23

& 9. 2016 Aty | 2714

1 F4(14.698),
LNG Facility 744
SHAA 2dal 57] thH] 34.4%
(2570)& 71535kl

o~

J AH(Singapore

K-BUILDXE ReeRei=E1

State Court) 715 FAH3.39E), Eeo]Alot
AFEEH(Sapura) HQ AS53AH2.198), THE
tjof o] 23 20HA| AEFAH1.29E) 5 19.8
oJES oA A del F71(48.4918)0l

HIsh 40.9% =l 1A,

2714 e] F8 FFoldd AgAn =
FIolE o}F2 LNG £¢Hud Zg2AE
(29.298), WA 3 A7t 2243 tA 2
TA(5.4218), HIEY RIgh 4 A8l Mt
S AL T2AE(S.198), )= 2417
ZH LA-EG Z2HE(4.398) 5 744958
FEH o, As| tiE] 50.7% AT

=

iy

[2015\4 AlHl7| 254 HIE]

0.1%
1.9%

6.4%

(20168 17| SBE HIF]

4.3%

3.7% Y

mE=

L e
Akt Ad|

= 7|

=S

204
[Shal

a2 10 35 A5



K—BUILD

I 6. 2015-2016 adt7|

Jm
>

I

O AX
oco="TT1T

(E9] &=, %)

20154 2016
PN CHHI(B/A)
e FA4(A) Al FA4(B)
=S A 297 2549 301 1522 50.7
E = 31 341 25 458 134.4
Fal = 114 484 100 198 409
A A b 20 150.9 33 744 493
™ 7| 2 49 21 57 152
= A 2 02 4 0.0 15
2 of 18 16.4 18 65 399
100 |
90 |
80 -
70
| W beiadul
60 | m E=
ai
® o
20 | £
| 7|
30
20 |
10 6.4% 43%
0 T 20%
20124 2013 20143 2015 2016\
J2 1. Ok - S3Y M| =F HRE
A X Ao
o}, 7|gY +FUH awgict

2016 At7|ofl= A (FA) A= 114 FFAH A9 107H47F 1304925 5,
2| |

A eflol I =, Ao A4, olHEfAl°l 5) 7719 85.7%5 AHAIsHHA 201413(88.5%),
€ ZFstq 17271t #5442 715, A 201513(85.8%)F HlaLsto] &0l v &
g E7] 18171 ] Hlsh A& A o] tha & ojE= FAolH.



k=

2]
=

=y

K=BUILDX{'Z eejleRs

_— —
I - NN ﬂ_
o dlslelelagla|lyglg|le(z|2|e|l Ne nr 2
% I 8|2 |@le| 5| A I A S o) o &
- ~
— T —
i Iy @ i i
I o | = ol Zm & B¢ o gl
| |o |||l s~ | —]©]|38 ®e — = i RO RO RO KO
< | & & ay N o o oF ol ofl iio o
| fel o
© T e
S o |w | s | w|w s | W w | W | 5 o No 17r1_
T I e - B R T AT LU e (= = ol w = Ix
RO A A R RN B oo @ 2
0| BB U e ) T | T | ©d ] el S Tz
R =
- RS )
— N~ o ™ eV — [aV] » . =
I8 g 2|58 F|S|e|F 8|7 L8~ A
_ : R L
B NeBEIVN N IS
| 4 g | s A =
w
g m T o e I T B R | % R U I
w“ ol ™ ﬂw T R | e | ™ ﬂ =4 "
== - Pk -1 = T - == 4_V 4_V 7_u
~ O » | 2| x | o mo | X0 | k1| T < =&
T o |kl e | | T | B H X
3 < oy
<N ~
K = D o}l
. Klg|g|d|s 8| 8|3|9|8|=|9d|¢g K o
o — E_| —
o < KF =
N = — _‘DvL ol
bl Wo .M_m o | w || | N o|o || —]|O m ) .A_I 70 WO
R m —_— o o
o | N j— Lo
o
IS | |na w0l n w e aal | 2 &
N i R R BT AT AT B L ﬂm m& 2|2 Mo i ol
3 N| T || x| T 00 W glF 5| B
Y ol x| O |R T 0T U R O I_u o
]
i -
& o Q <+ 3
N~ IH . o\ ™ < [Te) © ~ [ee} o (=} o I - m
- - ~ 10 L] —~
H o~ N

33




K—BUILD £

L}, 2 FH £ 7155kt
A AgAog FolE ofF= LNG el o A-R&(51.6%)= AHAHH
THERE (2991 8), ﬂJrUrU} = Sy OIS WA A A7t 2249 g R 29
A4 @ LNG Facility(6.521%), Za]d npd A(5.49E), HIEG HIgt 4 o) A=lA Aets}
2t MRT 784 AH91(4.49] %) ‘:Ol 7Y =e], UM A DRAE(519E) 5o ST
20158 AHH17](8.2%) Het A 713t 38.8% W, 22.9% =LA At
[2015\ &dtt7|] (291 2f)
AO|AlCH
el m Bl
(51.6%) R
2OINg
| P
O3, UE SEl 28
t}, wx o £ o] AE FAE] T301 F7(14.6918),
HEW Aol W3t vt 4 o] A®ld A
=7t71 e g T2AE HIFE A7tRE et (65.19E) 5= THe= 2016E
LTA(Land Transport Authority)7} W3 & ARE7) 38.3%=2 X H|S-& AFA]5FA T

(91 o)
[2015\4 AltE7(] [20161A AlHE7]
D .
= BizicH Bl

207242 ; \ o
(268%) : : :f’j; :i
oiziei|

"kt

32 4. SRS 2R



K-BUILDXE ReeRei=E1

3, AL 79 5H7]), 5~102180] 18%—15.2%= ZolE gt
A, 1~598-2 21.3%—33.9%% Solut 5
A} PREE 1002 oA} ZRAE uE TFER7F 2R ShEA Ql5-S ARkl Qloh
o] 47.6%(2015\ AFHt71)—~28.8%(20161 AF

[:l_I-O Q|-|t:1
[2015F Mat7]] [2016 AEE7] (E91: o48)
1-5%iokz THOkZ0[Et I
sHplE ol 147%dE = 4890
1022 04
| 5-0Y=E
150
B 5RO ot
= +-5Hnke

meE0)t

215, ZAGRE 22

o S§xE JlA] 20160l 89.1%2 o] A5] o H]%
& AAskA. W, A3A g ddE
2 7192 FAA o] b ARl B 10.2%(26.1998)—~&a 4.7%(1.298)2 7
g Akl ] AFetal 9o, o]2 Q13 aahery,
=39 FA] HIE2 20159 AHY] 87.4%
9| o=)
| ==
SPNEN= =
ODA
UK, BOT

35



Kl
i

K—BUILD

ol
o|p
[m]

—_

AN S AAA=R @

fefot BN ER o

5|

]

7|t %

ki

o

1

2016
e YEYA F-50] & o] e obAlof 4]

}_

HH
=

d FFo=

sfejzd

T ¢ 7149

)

A3

ZdshHA I

o= uh

N

A
Br

1

%, obme}st A

R

mot AAZ} A

= AslE

oju
o

o] w50l

[€)

= o=
- O

AT &

7]

F

O

QA A

T
=]

o A 2}

]
&

sf

58 9

o] 3% th¥l

o]
H

2 u9, 92 7|

S

20169 AIAAEAIG 2= AdeiEint &

36



K—BUILD E&

AE %01 M

SA 7 (variation)9
E}% A [E#(scope of
works|2] 7]0ro*

- O= TS TulE

i

= A
dsMus
SOt Yot EosrA

oA WHES 2 B2
x} ict

K-BUILDMZ peolRei=kd

L. M2
2 595 9} %iﬂHLHMCﬂ*E%ﬂ“ﬂ

A70] AHAQ) e} of
8

HE 3~5Ut A& s AAFA =5 AHT SA
H 9] (scope of works)E HASAY 52 FIFAE

TPt - HlGHAlsE Ao BE FARIA
TAp 7o) dojudtt S welo] oprt. o) =
AT A}, WA, 0“"35}11 2o @A
]%’S*—J SR @
el HFAe
AFsA) 2ot
2 vrE37] 8l %A}@%(scope of works),

AF=A (sequence of works), FAFEA](method of

T o
BN
2
e
)
ol
ol
R
,
30 13
Bl
_>L
il
01

1o
=
M
ollt
filo
il
4

o Mo of Hu
>

T 7133 (2016, 2.)0f "=HIZAE
2l(scope of works)2| AH|QkaHAd”

o
NS grelct

20 YAl wetshs Y
ofofl A ZAlHZ(variation)ol| (=
o2 JRE =20| QUHES AX Lt

i ————

X E
-
SAH

g o

017 |0l ZAHZ(variation 22 change order)0|2f= 0= S &
HAHAS mEket SAHHES Qnisict MRoiME AAH

Ot Hy 0|
2= 80l MOlLL =2 &2 9ojo|r, AHF 02k S0{= A
2tak 4 QloLt oA Z(amendment or modmcat\on)Oﬂ 07| SAHH

ct. ttraw variationO| ﬁl‘%%%&\ °‘='0ﬂ &5t= JH07 = St A
tHZoZ HASHA =T SAIHZAS 2l0|ot= ZdQIX| OFL|H CHE A|
fLigel Has oolsk= ZRIX| 282 4 A7l 1 82 Hdst
2 FIDIC2| Red Book2} Yellow Bookof|
= URXZ olodgd PEA| AXLHE HMUSH=EZ SHHA SAHH
XLoolAl &HElo] QoL AIX|Loje] Hats & XL
2 Hek2 gict (Red & Yellow Books, Clause 3.1)2F

5| 7IM=l0] QUCE &, YFEXAPE AX|L| ool ZAHE
oLt ﬁl%%%id%# St UX| LSS Y 4 ULt

EE%EW DHTAA A SAHHZ T AefHAES LS| FEE(0{0f
gt oigolct HEAL “FDIC a é ool N WX} Udto] ZAHHA

M4 M=), (2015, 7.), 60~61H,

1oz =r} AFXO

(variations) Hgt”,

37



38

K—BUILD EZ!

works), A7 (design) 5ol thet H7-Z 7FsHA| off 719157 & gttt
Heh? 2ol FAAAAF AL FAA

o
Pe) =
S WA} ABA 7 ol RS 2

ol

=
=

Gl
o B 2AI oA W] 2] o= A ol II. ZAMHZB S ST gix=xiet
XX 2 AP 2 szt
dt Ao IR 7] sidE T
ZHe] 24 7F Qo] SAPE RIS Yol Aol L wAPFE Q] ey 3 O 4
olof gttt T £Al= ARt AR 3F
o o]E =gt ool thEol A5 AT WAret AlgAtE SAM A4 o5t =
the dolut. EEAret A2} 2ol a2 o 2l FF WAV (impasse) ol W 4= 91
& w2/ (impasse) 2712 AZ L 5 Al o AlgAE EFATE SAEE AAE WH
SAE EFAHES AU A4 FAR of ettal FASI, TFAE FART AAl
7 AAZE Aoz W] A7 = SA ti/de] obdeh= ARt 17 stoll AAE Ul
& A% 5 vke gFola, EFAE o 2|7 k=t O™ AlsAe AN A4 @1
+ SAHRSIE Yol Zo] ofyal TAPH S ol TAFE XY 4 §lrkal FEeH A
of dol7] ol TAA AAE WE 5 £ SATH. dvfotd TEAF A FART
fitte 4ol W] st el 2= ZA] glo] WAL SRt FAel tisliA=
FEo] o] AT thE2 BEH o7 FAE Sl HAFE2] Fsb7] whgole). of2fet olfr=
gt siAe] Exz AZH webd A4 ol Y s] ghA = Aol wa g oIt
ofAol etd of2 7Hx] 2AES FHAY
HES} dto] gt ARREIH], o] 3] W27 FAAT AAE WA g o
B} Sajlolck 5 FHHor HelshAd o5 Al 7 E
= 7 Ao AA, 2A7H E 54 Ad2 Ak
Sal A FART o FE et A g &2 9l (scope of works) oL 2] Zio]ofA]
et 71 s Aot 9 A Aok A FAPE 919 AEA7Y oldsfior & w9 dF = K| o
Aot AHES o d=ueEs e woltt. TAPE S Wil AdelA] 187 2
azp i, 22 gfuet ARl sl A ARE debshs A2 wE ol B4dst
A st AE S F d8EES 71 ™, Facke AAY TF A 4 2
SAE AR o2 AR Bl 5719 A& gk )
T F7HAR] BAo] o] Fo2]7] ¢k dd

2 ZEL] ZHOIM HIRE SAHE & o2t Lt Xphlof Xk MEfo] mef SAIHZ0| L5t (= BITt oflzith Hol=el of
FE UEE S tHL=E A 20| Ehes| 25X10] 0K50] HFE ZL0|Ch Lot SN = AfEedao] HAT0] 01 THE SAt
0| HRoALL OfLH SAHEEZ Soll YFils & O 7IXRle SASHEE BRolie ZAEel 0IK0IM BIREV|= Bict,

Michael Sergeant & Max Wieliczko, Construction Contract Variations, Informa Law from Routiedge (2014), paras, 1.14—1.15,



AN 4 7128 S%atok shd, ol2 919
£ AH4lo] U Zulv A REE Yol

AL paclol & ke Qlok vF AlEAt
AAZY FFA) QF 20N A 71EE F
512] ok Ao gy, 1= Ist A
732 AlEA7E Rz =2 g 917lo]7]
ol AlFARE FAES 410 H§o s
AHR7-E sfoF gtk Aol ol % H‘i
(variations) tj4e] ofe= Zo] &
Jolct.”

1o

o

—

—
3]
=
&2

10 od i 2 2 N

2L

ZgotLt, AlEAR7E 21 s ol HiRE ARl A
2 A= ARol7lol FAPAZ ZA] tiAl FA
H 7o) gk T 59l (concession)©]H &

Shpal B2 wizoloh. Ao FAMAT A
A7} obd et Wh=ato] FARA Sl
= F7FSAHIE S et Als Ak
T1of| 4eREE] = H]-8-S Kot ohgh

+ el AT FA I TR Algoll Hish

A, BFA7 ZAe] g B <)
4

3) 0l2fgf &

K-BUILDAE EueRe=E

ANE ARSI ezt BAATE O] e
Aelek WAL ABAHE ohist WA
A= 2 17o]

o] A9 % et o1 A A
2 Ho} 27| e Bajeh FohEA] A3

< 7174 EAF Bteidt O e
gt g o] Fout AAE 141?471
FASH "k e AlF AT e 24
7F k= ol & FAE SAS Y, U
of AHAle] M 9 ol Flero] P Al
Z}h = s olE Sl Hish A
= A7 "ok, 3717 A A AlsAks Ak
& 'I_'(';G g el golS E 4 el glct”

N
.
fr
2
B

Aol oflof| CHahBH A= Davy Offshore v, Emerald Field Contracting Ltd (1991) 55 BLR 12 &%,

4) Z7|X[eint XAssiuleld 22l 37191 S9f o7 US0ll theiAi= FEAL =it AfolM &tZ2| X a0 |2 (prevention

principle)2t Time—Bar 28! =K 7{2HE

HTK2T KM22), (2013 12), 56H 0[61E &I 20! ASAIS| 37 [X|Hnt LA o] RIQl=
A7t EHA 22 EA|E(concurrenty) 22 EAlSI0] Aufsoz 27 |X|¢d

S 07 [6H= ‘Sl 27 |X|H(concurrent delay) Ofl CHEHA]

= YEA] SHRAMEZME| A SALA Z7 |[X|H(concurent delay)' HI A1 xﬂ& ET6535), (2014, 5), 831FH 0[51= Af=.

39



40

2
)
s
=)

N

1= ol

- =

g

1O
o] o] EAlE thiE FAIHS 9] dldo] &
ot 27d FAPE Q= ofF 2 ofee

o] ojeie 4 glrk. dFt A%shA Solrt
= AR GAE] o HEARS
Foled] FRg AE QAAs) whe 27
2 jefok sk o] Z-ggith. iR
W A ZASS olefst wAAbEelA WA}

(&2 QA oolAl SART AAE 875t

osietan gk,

5) Sergeant & Wieliczko, supra note 2, paras, 2.28—2.30.

6) ZI2f BlolE 2%
DE<5

HaH 2z
o
H SIHERS Zelct

oH
K51}
7) Sergeant & Wieliczko, supra note 2, para., 2.27.

8) Ibicl, para, 2.38.

Wl WAL 279 54 Aol ARy
APaS] 01214 ohw T dEI Aol whE of
o] Wyt AR o] B4t

on)
()

K=n
o
o
)
o
—t
@]
o

]
Ag sk Aok, vtz TAPS] ol
eF3 2 A BA Al ob R TAE 7
o}2]7) gt} olalst 2% HAFAL A
AR ofolF BFA LTHE FAE WA

157 2ol tha 31 7

2
T

o

wAAY ] el oRA Aok 4 ue
T EEAE FO T PR ek o
o BALE A AASHE Zol WEY E B
@402 BT gl BASH H, &
FANA BAER ANE N5 S 55
988 Bist Aoltt! b do st

e

APg SHA Aol st

A (deemed)H A0 &2 7FF5H= Aot} o

o,

AER2IH SA2 22|23 (dispute adjudication board) S22 252 & Q{213 (dispute review board)Lt Ot
GAXIE 7t 0|740] 22| A0 SHAEIX| o™ Z=1 0|2fer 2MsHAEXIZE S0t A ECh



I, 2479} 4 BAES oS
S2ji Tyt WOl
3= mY

>
oE
do
fl

£ mdsted o] Tatt A2,

A

—~~

specification)¢} T H(drawings)
Z1&EA ol 2 FAPHES 71 A
AlEA7E Alobd Rkl 2 Eof 9l
QIAJo]Lh " 1] AlekAlef &
ol7he Tt AlFRAEY 7F BUA| 9t o7
% 54§20 sfAo] ofjmie w7t grk= A

o] BAloIe}. olejgt TAPES] 7140] Rgst

o o
Mo >
ok

T

1
XN

R &£ o
m

do
ool
o
S|
2,
.

4 9 277t HEhE ol o= 2o A
A, AFZAE 2dsted St A &
oA AU, A=A 2ol FHgle] o
FoR7] wzolth. 4, FAAEC] -5t

9) Ibid, para. 2.40.

10) Sergeant & Wieliczko, supra note 2, para, 33AEXPF &G |

ool == ofiof 2 4= UCH

ro

K-BUILDXE ReeRei=E1

= 2RE AREA ofF 2 WG} o}
S ER L e R

oFo] 2719 Abo] AlokslA] 9ol npert. o
o] FADAALY EAY R 2| HEE
A7} @7 2ol AAAACNA BAHS o

Aol T3t G obF Faste

L AtRME0l N2 RS
Ecl;l (o)

11 Ofufet F

(20| FXUX]| [t ASARE 7Ie2ME Yol SR 2

2

un

1) FDIC HIUEZHO| LIR= AURNEMSI= AlokatelM(contract agreement), &M (etter of acceptance), Y& A(letter of tender), &
EN e Aekatel Mol MEE of|@2C memoranda annexed to the letier of acceptance or contract agreement), A|2FUE = 74(general
conditions)t E4=Z= (particular condiions of contract), BAM|M(specification), &= H(drawings), &5AH L7274 M(employer’ s requirement),
ABXE M EA(contractor’ s proposal), 271 (schedules), & Etender), 371U EIM R addenda) SO QUCE ZH2tof| thSt Mo thshiA=

UL, RRRIRN| Halot AR - FDCAIES B4

12) Sergeant & Wieliczko, supra note 2, para, 3.12.

O, BIHA2015), 47~49H FiZE,

N



42

Rl

of mE ol rlo 2 o

oL 9

L

v L

N3

ol-:] o

__E rr

i

o, FE"

fle o,

LT

2 o

i3

ol

rr o
1L

o x N

=2
o

oli
—

AFEAE 7§19
qloick. 9= 1418 LA
9ol o
F4 a7z

rr
Nk
e
10 Ao
o)
BN

R
ool
]

i)

5,

r

1o

J

%

Mo o o A e
Ml

R
= o © o
o 10 ox
S P o

;El‘loﬁﬁ

r2

-{Ur}L—E—ﬁi'
> Gq o M
o Ho ¢
o 2 =
te e
M Rl

®

2
40
o)
2
1o
)

g
F_?L;
N,

&]I
°
_O|L
i
=
Hu
)
m
1o
N

2

% o

R

) >~

ftlo ok
Looje L 2

it
o

o

gl

o,

F{F e

R/

Sholl gt 1ejsfof g}

rr
P
o)

_

ohE 93 Pl A ATAE Ak 7
o) Feig

=5 AASHA Ao whE
Z 2 (materials)' & A A= =o] 9]
o AfMolE TFAe ALA-HET AlEtt
o] =T, 1 fEE
7 Fol gl 9l

lo, ru

o]
A

i_l“
l-'O
|m
WE,
]
2
oY o
2
=2,
R
%
2
rr
re

293 vrete] oAl A= Aol Paw
of 4969 st oabuct Scky west
k. b ABAbE ol B AASH 2
e FAIIE Holk Zol7)e], ol F
Ap73e] fgaeka Fgstol oA B
A Tkt W WA o] Gt

£ nAEA) ARk Aol BAPESlet
FApstdct. 4% Hae Auoz gEold
A 9] ol AA| BE Fa $9 Hwo
2 9HEold A4S ojulsh Zlol7]e] A
A Ro] Boik ol o] AAL meFsh, 4%
o Aeigiol ZEH W= ni7bA] w3
SHe 22 obetn WASHA Agate] 3

4}7] Demolition AFAe A G+
e} Aok o5 M siAst

A ZWA 1 gnrge By iR s
7

rE
o
rlo
ofl
>

i
S~
oz

4] Mglo] A2H LE AANE AAT 9
AR S CIIESEPNE. 2
o4 & 1 get] oleka gk Zlolet
Jeic ok A meoAE 4G 8
22 pejshe Ao AFHL AFstT it
Z WEe Aot Belo] PAR} e
Aek 245k 497 ulsh FE At of
F2 1 BAY A ou)5 yolut a4l
52 A} Atk Flolth. RE Wko|
44 29l Bll=S 7 gl Ao] of
UL 49 Aol e A9t EB 4 9]
whol gk meba o Aol el B
22 TSl Aol AaAe] =go] B 5
©glout whEA I8 Aghe obde & 4
SIEF. FAAAAL A T A FAEL of

13) Davy Offshore v. Emerald Field Contraciing Lid (1991) 55 BLR 1, para. 358-3.70. .

14) Demoliton Services Lid v, Castle Vale Housing Action Trust (1999) 79 Con LR 55, (2Z=XK
712 S0 ASKk= SHEAE Solf AHe| @EHRIE AN 00| S=2o| nfefed

ZAPAlQ] MBH 0] ool IOt Apl0| FE MR SIS
N
j—

22 OfL|2far BuCt)

= Jop ARBAD BIEEAIES SIES Bt 2
St 4 QIRACHD FRBIRACL 2Lt HRS 5
OfZI XPHE Sllsts 201X] ARJS| Af10] S0f7t RE XPHES ojnlst

0
rg

15) Skanska Rashieigh Weatherfoll Ltd v. Somerfield Stores Lid! [2006) EWCA Civ 1732, para, 22.



7t Bzl A

= L
o T
3 shale] $4w9lE AolTe A

R Lo
2t G 1L ol AlfsiA 2o
At stE e A2 A7 SHZA Y] 2
AEA o HiAlstEs ovle ofd Alow
B & Qe Z Al 949 2P
TN &2 1 o] AFREA A elfmitat
EL27F AT Wik G =915 et
of gt Aotk i, g BA A A
2 FRJIES Hotes oh= ¥ tohE A4
= dMor Hetes Fof Slrpd, =9
x7ol o] A= £4A AT & & Ze]
o 294 92 dRelAls et ohe
=

240 Bl A5 Ao HAst AL of
7

Yzh & Zo)aL, AloFA HA| o] Wl A sl

K-BUILDAE EueRe=E

AleFEAE Atolo Y 4 Q= EYA
£ df2st7] §1g Aoz A B Z¢lo] 9
A sARACZ Hi= Zo] Qltt. o= A
oFd 2 Ao W f1S IFANA FE
A7 o] "ot 9 S°] JCT Standard
Form Contract with Quantities 2011'®¢]
= =R A flet EFEAIA (bill of

quantities) Atolof] ELx|g HHo] Q1o o]
£ WHAsH] A%t YAE FARAE 23] A
th. o] JCT E&AIAE T = H e &
H|S W ol g} ESFPAA] 2L el

mE
N
2L

s
of 9131, AIZAH o

5]

16) RWE Npower Renewables Lid v. N Bentley Ltd, [2013] EWHC 978 (TCC)

17) Sergeant & Wigliczko, supra note 2, para, 3.38.

18) JCT Standard Form Contracts &= U Z2MENA 20| AEEl= AMBEZACF S350|Ct “JCT Standard Form Contract with

Quantiies” = LFAF ASAE 18al HA| &S 27|10

MMl of quentiies)S 2HE01 MSsh= SEHQ] EEARE 7

ed.,, Wiey—Blackwell, 2012, para. 1.82.

19) Sergeant & Wieliczko, supra note 2, para, 3.257.

20) O£ S04, JCT Design and Build Contract 2011, Clause 2.10.1 Of|A{

T BARHZO| LBt ZH0R 75| Bict,

=S Aauentty surveyon)7t IS AAIGH | OF0]| &tTisH E22H
0|Ct Roger Knowles, 200 Contractual Problems and their Solutions, 3rd

= LA MZet EM0llM SHEER0I et 7z0ll 277t A=

43



44

K—BUILD

Jm
ik}

2. A\|ZX2 FAMEHYA HA|Ho =2

FHER UL XYL 2

ofl o
>
N
fn
1o
1o
>
o,
2
of il o g B

o do o dr 2

O,
fu

o
-9,
od 2
u
Mo
ol
o

lo
X,
Q
o
i)
ol
n
)
H1
M >
oj E
R o
R r&;z fu
e o o
R T
& do W
EOCTSY
NE 200 mE 52

N
)
Y
A
2,

7

O

A¥A (specification) ol 4
Wbz o 2 A|&slHA E
Sl digt Al FARS

ro of
>
=
fllo
o, -

i
30
I
)
o
>
okl

N
iz
J¥

N
1o
)

L N
> )
o =
off X u o
ol
&
N
ol)lt
okl

NI
ftlo
>
rE
o,
|o
il
)
N
:?—I‘L
4y
N
of
>
=

El
of,
Ml
L
(o
Mo
N
N
ol
1o
>,
o
rlo
o
>
T

o2 4 oo o g &

wel ol 4> R do

OI‘J
r =
rr
j,‘i
Rl
(e
>
&,
H1
39,

Jﬂﬂim 2

E2 W Aste] AR TS
g o)A 71+ S s

iy
T
T

& o] &
o 71

21) Wiliams v, Fitzmaurice, (1858) 3 H&N 844,

ol F7FgAtol 7ol BAMAA A4 @ BA

S 75k AFAo] 9l dZH e Al2As}
Apale] FpAo] ofaf WAgE SFL Q15
O HokN, HAE Ao

B
-
= %’%H gt Be Hl%%_ 7ML A

ABAE ZRT AAC] 7148 2T
TFE 2] L 57 4 SAsor T S
o} dlZ Sof ©7] wale] A u A3

2F(design and build contract)ol| A Al FA=
2 @2 A1A ] 785 old7]Eol o
2t *]—T'“EHOF g}, whebA] T AJRRA] O] U
i }3?17‘]/\1—4 o] 87|t Koot
%3 T2 @2 A0l Rt s
Tt /\]‘%}/\1 -8} 2 Algsfiof gieh
2} 51—7'5217494 o|3 7| FH2 EHolLt
3] AAET § 991 2= Zelth

X

L
rr
re
hY
L
o
o
i
N
2
1o
1o,
H

Mo i

(o]

= ]

= &

o =

Mo 4z of

ot
ol
el
}.ﬂ
fu
>
o
st
1o
> -
il
N
N
N,
£

il
2
>
ok
o
1o
M
=
o%
=
rr 5
A
o2
e
ol
fu)
1o
R

2 5 w0 gz
£ ABA} B ol
AoR g ghetha Has) Bay.

)
i
)
o]
)
EN
)
2

it
oy
i)
okl 1A g
)
rr ox
o

Y

L

N
—_

22) Stachan & Henshaw Ltd v. Stein Industrie (UK) Ltd (No, 2) (1997) 87 BLR 52

23) Fearce (CJ) Co Ltd v, Hereford Corp (1968) 66 LGR 647.

24) Sergeant & Wieliczko, sypra note 2, paras, 391-3.92.



3 1 AR ABAA) etk sl
AuTh 1 AEe WRA] ol BAo] 2
Ea gl WA 7R AN} s
Agsfor st whel AupAjsh EritE AE
st W47} AR B oretha 715 E o,
| WA o 2A3) Hatelx] oA
7 AT ABAE AgAet EEake)
Ast e Az sjor gk o] AL AR
4ol H7] grr

.

ox o i ©
e Rorr

©

T A B W] TR R
SHsl7] 19 AL mRelA AT 29
Holol 4 Hojutol @tk sheet, 710l
1 APA o] ol 258 Al g sloh
o}, o2 Sof, Ao 714 f A%ES
Agei wate] a7 xAAe] HAH of

9A 2§08 S50 4 A A5

et

A, WEAY QFEANT AFAR B S
Hat7] w2 MJ—x} A Aot g At

5}313}5 A2 QF2AA AL vz '

3. BAYSIUZ NFots 20| YN
FRgopol st 32

AZATE BRI AFoHE He QA

2 ool sigedel= &k, ol& Al

25) Davy Offshore v. Emerald Field Contracting Lt (1991) 55 BLR 1.

26) Sergeant & Wieliczko, supra note 2, para, 3.102.

K-BUILDXE ReeRei=E1

D AV Al Al

= Ak mE gl B 2ot *]%‘7]
% (workmanship)-2 %11 4=50]ofof slal o}
A7k Q=S Bop i ool AT, A B A
AlgFAl o] whet Curadexzhe HEAIE AH8S
o] FATIGE SO, TAES oo v
wltol ZolA A} Yk AL}
ST T Q12 A Af ARE SR



46

K—BUILD

im
ik}

&o]Qli= Curadexeh= H&HA| o] L2441 s}
AbE QIgE Zo)Qlt, whA] Alg A= off 2o
Ao G55 Adlz 24 4 fle W8l
ok Aok AT Agolnt Aol A

z=217} A2t AJEA] AFe] Curadex &
ao)7]efl, IL ARl
Hap7t AT o sig= o] F7HsAM] B
o] Fofx{of Sh=A] ARGt it Al FA7}

A5e M o] o|PHF Aol A=
=T ARA7E Sl o Al et 11
gglo] AlE g Ze BHEskal it = o9
St olHF2 A At AlEA oA
It BeEe Aol ol Aivtt titd
< =R ARFA 7T sEshe oF olete ARt
e AlFAolle ZEA] 3 E AlEATT
H AEet olFEFTA Y Y& Aldshe
w70l A, AEAE A SARE A=l Hisl
L e AlFelFE AlRtehs A2 of
Uzkal Hdth. = A Al AAl

AL AT ATHAE AR B
o= %8 got AFAe) B7E A2
Ar” A, AFAE AT olgnF
Ae] Wt BAEA o] AFA o] RAre
o] B uf At YL SRHE S5

o]7] 7ttt Steel Co of Canada AFA-S o
A HEZF A9l Davy Offshoreo| A Al 32k

27) Steel Co of Canadia v. Wiland Management [1966] SCR 746.

28) =] I-?:XrO|

wEAe] RFEDA 78S D]
71E AARH o Hlold ke Qs
Zat divdot. 2y F ARl E 22
Zol| A ZFo]7} 13itt. Davy Offshore
2O Fo IAANE FARAES
ot Zo] A A, Steel of Canada
 3Ro) ohglth,

TZRAA D A=A

I ot
rsh i

o Mooy

L
[e)

Y =2
rd

e rg o
o MN&
N
>
1o
ko

(
)

Lléﬂéﬁ@%rlr
o
it
1o
=)
6

e

fir

HT rol
> 2
ok X,

=, ABAF AnR i
5 A 873004 oFzF Hief
U Algsfior ftet. Ty w2 At F
=AEe] oFe FAIst] 54 AAE A
= ST, Ak Alsate EF
AEA 270004 Blold

10 I o > o X
%

2 oy
)
=2
©

-,

2

31 sfef A
A 7.

o33t = 71| HoHAlo] LHS ZF Hof
FE GRS} gk, B AAAE BFA}
71 EA A E AHLSIEE sy a8y
7 AR Aol A2 71%4e] BA7H £
U GRS QxR 1 A E AFESHE A
o] 9] BrFsstet. £ A A2FA A|132
NeAE HEH B BYHoR B
ASE A5ty Aok a ol whal Al-Zs]
eyl wjof glolnh. W A= 471 A
7|0 BARE ofF BrP5E 5971 ofY
7] wjBRol| Al EA= A|EPA 2 HE "o} 7}

5% @A Fotok Arkn FstoAn”

o e

o
-

2 UM CHE Davy Ofshore AMAS| TEA|LHE D} FEBic),



° % E7Hse A%l A Wizl °lE =
sh7] fIsh AlgA e e e TEE 9
=

7] Turriff *]-744 11]13_7{: OQ]QJT:;LO “‘ﬁ%zﬂ

Bl 2RO BAPSE g Aslehy

F

£ AFA] AFeITO] BRI, A3
L RS BT SR B b
o] QA ol Z0 Welth BE WE
of el 1 vihet st

fllo

71 A 7P AR RS a9
elstel cha st 2k we Aok
g2 AFehs Aol 9AE FRgeel
Sk 1 @ gl A3 ek
A FAARRE Yol sl
7o) 518 Salof Ak, oleig WAt
Qe AHA g mret FApRAo
S, OBl WEAY] T FARA
A 170 % olck B el A9
o) Zo1BApl7} AR FAfet
UL, W AeH A FAPAAYE AT
49l Fgofel Aok 1 AY
& WFATE AT QO (Turiff AN A
) ol BApAZe] Sl ABAE 2718

A 34

o g

ﬁmﬁﬁ“ﬁ
HT of 4N ofd oft Ho o

i}

]

K-BUILDXE ReeRei=E1

4, YR} \FAL 2 XA
Y] T2 FAEZ s

ABAE AZYR
7} ob% ol PriAL WEA} AAE
AL ook Aaglo] BABAE
ol wpel A QAL ojftol), o]
TAE ABPAE WA} T S

9

O Q8] S ol & 57k Aol
=]

oo

N,

rr

jin}

%0 :
i o
o W rr
T _>."_4 >
o 4 oy do o ofl
I ox ol gy 0 2 X
Ao oof @

LU
2o
éll

N
—_

2o o] Sol 7 Frizts 1

(R L= PO VR <

do
ol
=)

Qb o R 2 Ao
S Ey
> 2
o, HU i
L ﬁ >
ofd
olpTlJJ, Ao ol
AU
LS
oo
ruE 1=
oL =
N >
N N
R i
> R
O—H‘ rr o
o, A Lt

ok > oy

L X 1o 1o o O qn

o
BN mel e >
tlo
S
ofl
ol
)
rit,
o
rl:l
ne
£
Y,
_0|L
R
P

JﬂErgﬂrgﬂ

2

kT OE Mmoo
T
N
N
2 1
£ ol
L=
> rE
ok o,
Y
T =
o
=
vy
o,
_O|L

e

o
H_I

& 9}, 1%1}7} =

o
S
g ap27) gobs Hws ohs Zolth,

29) Turriff Lid v The Welsh National Water Development Authority, [1994] Const LY 122,

30) Sergeant & Wigliczko, supra note 2, paras, 3.166-3.168.

31) loid, para, 3175,



AT B4

L.

oA o

o

/Z;'_

K—BUILD

o A}

T

H_Ou_

B

st

;oT

A=A 25

ohe

TE1d (outlet tunnel)= THE0] &

Yol &
2 Bl AIA

=]
=

el

-
pin

[e]

ojiet. LEut AlEAh

Sk
=

27} ajetol

P A

Al AHgl7 2 =)

3

2 9l

=7t

T

A7t BE AlE
L S |

o

ar

‘/\]
EDER

1

—

O

el o

al

%
)

ok AloFA A8x A
A3}
At 1

ks

= 1 A4

o] 5o} WA

e AT o

5

A7} Akl et BABAEL AR

ar
[¢)

sl stdrke AgAs waAary

=]
]

o2 =0 A0t AH8zxet A

5

eg-sfoF

al

34

skl A

o ot} o

A7

a1
[¢)

St g4 Efojof oF

o] ¥ $41

St

19

o,

Il

[e)

L

o
o]
AR

T

FAe? o] e

z

=
s

0]

2
S vt

°

THal A

1)

AR

ol

AR B 5o

shert. 7t Aok
o}

S

i

T

[e)
R

1 o] AL ekl

I

o)

AL7F
b
AAE
I = Al Al AJAR

ot A
2
=]

=

EREEEER

A=y
1

A ot

Ho

A A E do Y “HEX R &

7

S
=
AR AL 9 97t ASe. o]

5t

SAFAIZE] Al

S

©

Mo zR

at

B

A5 Alsta ol
AA12] 5ol | 7

T

&l
A

& =75

L

)
.

ﬁo
g
Ho
)

1jo

]_

7FEA

32) Yorkshire Water Authority v. Sir Alired McAlpine & Son (Northern) Lid, (1985) 32 BLR 114,

33) Sergeant & Wieliczko, supra note 2, paras,, 3.176-3.180.

34) Ibicl, para. 3.123.

48



ek AgAke] o A=A (mess for
the intended purpose) B0 F+= Fatal 2 <l
oA, BAMY Fel A AR 4
7]% 9 F=9(reasonable professional skill and
care) O] 5o} |}, ulaba] El7] HpAlo] A
A D AgA A ”}ZZ}L Al 2ol A 2}
o] o3t B8 Bis] dheof sit}, whE
A= 240 o E BAS FAEAE A
SOl F71% sh=dl, AleAte A o%
B 5ol U A9 Ak web A3
L o378 A5 de 359 9 457

/\]_5__3_ = :6HO]: g}q_ 36) St J?; ]51_ ]_1_ /l—17;" jui]

AZAFE B A A39] AAANA A
£ W12 st AAAE g A8t
o 4RIl W FolelTg RETh AN
of )i 74 Hgol7lel, AANF Hel
Q1 %R/} FOl9RE ok T ABA
7t et Anph ve A ot AL A7)
oFet ol @ AAAfe RE AFAe o
=8 BT 2Rt g of]

35) Havant BC v. South Coast Shioping Lid, (1998) 14 Const LJ 420,

36) Sergeant & Wieliczko, supra note 2, paras,, 3.201-3.203,
37) 0| &= 7| olel Xto| ¥ 1 Stof et Xt MHE, 2

38) Sergeant & Wieliczko,, supra note 2, para, 3214,

K-BUILDXE ReeRei=E1

AA AlEA7E 'EF=Ae] et
o}, AAAZE AlsAtel et A
Zh=ro] AR, 1 =2 *2741/‘}7}
Ql AR7He] sR7]E 3 49494
of AP, I A= eF
o WFAo] o)k Bo|
At azleldt. 1 7= 224 A2}

BosH 51, orE BAAGA B2
o the A Bzt =7 gheth. 27 of
Aol EFEAE Al et SaAde Al

SAHIAl Fakehe AL gt

=

oX,
H
O
1o
o

ool thall Al 4 tet 2t
AZA7 AARYE A B2 Aokl A

18
P
P
9
]
o
o
1L
[y



50

K—BUILD EZ!

HE 77 i or 2 4 Qo A4 T Q7] wiZolot, whebA A= AlEAke
+ AN EFA7Y AlF St A Al AAARME 83ste] w2l AES 4 Sl+=
(outline or indicative) FE}2] A oltt. A% H2| S &HstE ottt Og o 2 H Al ZAE
= ol F IO R JAIEAE FHIst] stole 571 B8 tiH] 22 o] AEAE st
zZh Al AlgksHA "ok 24 SR @7l 2 ZFARME? o] 2]t HAE AlokA ol 1
ool Al-got= FHE e} SA (data) 1], A3} SHH FAPAZ Z|A|7F Eh =2 el 9]5f o]
+ o1& Al=st] FAEAES AAISHA | Foi2= Zlo] ofyzt AT Folsto] A4
ot BEAlE WAL Al FRY SA Sh= BE 7oA Hrh I8 HEAE &
QF FASo] mgE Al IFAE oo =Y M 9 esd Ty x]FsHA 2
5] HJ-S A x| ool F7Fs Aol gt 57 d2 EolAl HaL
1 7ol B8-S 24t & 4= ek
Trd 27 1 A ol B o] e
HAGICHA T1719] @ [jut RAS o] T S, FAES AT F7F AEY 9
H2to] Alokelrto] Het, wiel W A= A Algste] AR o] o] FojAof &
LAXAME HAsHHA dH ol E 44 o, 0|5 FAPHZH o7 Hof 2] o™ A
SHA| E]a, AlsA= WA A E] 715 A off thet Bt A AR oA FARZA o] &
73S sHAl Hoh. ol=_t AR AR 2] o= ARA] o7 Aol d d= FAa
73 o] mol Algate AAMA ol uhet Hel w7t Qldnh 2 AR AlofA o] SARAE
At F7HEAHE B =T o|g A 73 2gs B o] g2 AA M
e QFXAME BTN FAHAE S O & QIRt AAMAZ L SAMZA of| s ettt
ZASHA EH, AlsA= AP 9IS A = 4 Adrk ey T2 @244 Adelle
sHe Aok Algate] A dAer TS 1 TF27E 245 o] % AlFARe] AAZ Y-S §
9o Aol EA1E 4 Aot T AlFAL Sff F7F AHE 54 AR ol Alsd A E
7t Bt AL oHA HH BT 5 e = wo] QoI 2ty & WA= AR 9
7HEAHIZE A A EAL B0 solE {IFZAAE HATHHAL ofof] AlFA= 2A

39) id, paras. 3205-3207.

40) FIDIC Siver Book, 5101 Al= Yelow Bookol| HISHAL AZXAHS] MAUS 71E5H QU=E|, ASAIZ 5043 XHAI0| BHEX| Q42 WAL
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43) Sergeant & Wieliczko, supra note 2, paras,, 3.220—3.223,
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SRR 878 AL PSS B
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SiAe] ZAel thofl = E FHeE A
AZHATY AR AT BAHAE T2} 9 HEodTh FAA S et Aol T

44) Skanska Construction UK Limited v. Egger (Barony) Limited (No. 2), [2002] Al ER (D) 271.

45) FIDIC Siver Book, 1999, Clause 5.2 (“which alows the employer to give notice of a necessary drawing change where the contractor's
document ... fails ... to comply with the Contract”).

46) English Industrial Estates v. Kier Construction (1991) 56 BLR 93, QBD.
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Building a better

world together

T A 8t 8tAHSunghan.Koo@bre.co.uk)

g1 BRE Global, BREEAM Scheme Manager
I3 BRE Global, Fire Research Manager
USHFHZ RIS /0| H R /St oA

2T Environmental assessment

method for buildings,
BREEAM

BREEAM is the world’s longest established
and most widely used environmental
assessment method for buildings. It sets the
standard for best practice in sustainable
building design, construction and operation and
has become one of the most comprehensive
and widely recognised measures of a building’s

environmental performance.

A BREEAM assessment uses recognised
measures of performance, which are set against
established benchmarks, to evaluate a building’
s specification, design, construction and use.
The measures used represent a broad range of

categories and criteria from energy to ecology.

Getting an assessment

A certificated BREEAM assessment is
delivered by a licensed organisation, using
assessors trained under UKAS accredited
competent person scheme, at various stages in

a building’s life cycle.

What does BREEAM do?

BREEAM addresses wide—ranging
environmental and sustainability issues and
enables developers, designers and building
managers to demonstrate the environmental
credentials of their buildings to clients, planners
and other parties. BREEAM:

— Uses a straightforward scoring system that
is transparent, flexible, easy to understand,
and supported by evidence—based science
and research

— Has a positive influence on the design,
construction and management of buildings

— Defines and maintains a robust technical
standard with rigorous quality assurance

and certification
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Who uses BREEAM?

Clients, planners, development agencies,
funders and developers use BREEAM to specify
the sustainability performance of their buildings
in a way that is quick, comprehensive, highly
visible in the marketplace, and provides a level
playing field. Property agents use it to promote
the environmental credentials and benefits of a

building to potential purchasers and tenants.

Design Teams use it as a method to
improve the performance of their buildings
and their own experience and knowledge of

environmental aspects of sustainability.

Managers use it to reduce running costs,
measure and improve the performance of
buildings, empower staff, develop action
plans and monitor and report performance at
both the single and portfolio level. BREEAM

provides:

— Market recognition for low environmental
impact buildings
— Confidence that tried and tested

WHY BREEAM?

environmental practice is incorporated in
the building
— Inspiration to find innovative solutions that
minimise the environmental impact
— A benchmark that is higher than regulation
— A system to help reduce running costs,
improve working and living environments
— A standard that demonstrates progress
towards corporate and organisational

environmental objectives

Why BREEAM

BREEAM was created as a cost—effective
means of bringing sustainable value to
development. It helps investors, developers,
design and construction teams and occupiers
to use natural resources more efficiently.
There may be a capital cost to building to the
enhanced standards promoted by BREEAM,
but this cost needs to be seen in the context of
the overall value of sustainable development.
Growing evidence is demonstrating that
sustainable developments, like those delivered
through BREEAM, offer value in many ways,
including:
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Reduced operational costs

Research carried out by construction
consultants Sweett Group and BRE found
that office developers typically invest up to 2%
more when targeting higher BREEAM ratings,
and recover that additional investment in two
to five years through savings in their energy
and water bills. The same research found
that achieving lower BREEAM ratings can
incur little or no additional cost. This research
has been published in the report, Delivering
sustainable buildings: Savings and payback.
A property industry survey carried out by
research and consultancy organisation BSRIA
with Schneider Electric, and supported by BRE,
gathered clients’ views on value. This found the
number of clients saying they had paid a green
premium to develop a sustainable building
was fairly evenly matched, with 49% of clients
saying they had incurred significant extra costs
to reach their BREEAM target rating, while
41% said they did not. One survey respondent
commented, “We would have done it all
anyway as we are driven by what the market

wants, and sustainability features highly on

this.”

Helping to limit investor and
developer risk

Climate change and evolving regulation

are posing increasing challenges for existing

buildings and their owners and investors.
Buildings that are not equipped for the
future may face the risk of devaluation and
could eventually become stranded assets. For
example, commercial property network the
Better Buildings Partnership has highlighted
the risks for investors in England and Wales of
the forthcoming Minimum Energy Efficiency
Standards, which will in the future require
rented homes and commercial property
to reach a minimum energy performance
standard. This notes that properties falling
below the standard may potentially be subject
to, “a negative impact on collateral value and a
consequent increase in the loan to value ratio.”
Further information is contained in the Better
Buildings Partnership report, Sustainability
bites? — The Impact of Minimum Energy
Efficiency Standards for Commercial Real
Estate Lending,

Making a building more attractive
to let, sell or retain

There is growing evidence to show that
sustainable buildings offer increased rates of
return for investors, and increased rental rates
and sales premiums for developers and owners.
A study by Maastricht University published by
the Royal Institution of Chartered Surveyors
(RICS) looked at data from transactions from
2000 to 2009 for a sample of BREEAM office
buildings in London. The resulting report,
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Supply, Demand and the Value of Green
Buildings found that these buildings achieved a:

21% premium on transaction prices
18% premium on rents

A survey of the property investment
professionals carried out by law firm DLA
Piper found they considered value preservation
and increase to be the prime benefit of
sustainable property. When asked whether they
saw a green premium in terms of market rents
or yields/capitalisation, 11% of the property
investment community saw a high premium,
and a further 68% saw a moderate or low
premium, Full results are contained in the DLA

Piper report, Towards a Greener Future.,

This view was confirmed by the Better
Buildings Partnership report, which notes
that building ratings and certifications, are,
“increasingly seen within the real estate industry
as a mark of quality and attractiveness’. It
continues: “There’s a growing body of research
suggesting such sustainability characteristics
can have a positive impact on value through
higher rental premiums, higher occupancy rates
and reduced obsolescence. Therefore, lending
against such properties should reduce the risk of
the borrower’s inability to make the repayments
over the term of the loan.”

Creating a more productive and healthy

workplace

Sustainable buildings can have a host of
benefits for the people who work in them.
Standards like BREEAM help to create
workplaces with good indoor air quality,
good lighting and daylighting levels and higher
perceptions of comfort than average offices.
As an example of the impact such factors can
have, research by the World Green Building
Council says better indoor air quality can help
improve staff productivity levels by as much as
8-11%. Their report, Health, Wellbeing and
Productivity in Offices, was sponsored by JLL,
Lend Lease and Skanska.

There is a growing body of evidence to
support our claim that BREEAM adds value
to any given development. Please view the
published documents below to read for yourself
how external bodies have benefited from using

our standards and processes.

BREEAM is always happy to receive
testimonials, case studies and raw data that
helps to build the case for more sustainable
design and operation. If you wish to find out
more about this area or to contribute evidence

for analysis please contact our UK office.

How BREEAM works

BREEAM rewards performance above
regulation which delivers environmental,
comfort or health benefits. BREEAM
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awards points or ‘Credits’ and groups the

environmental impacts as follows:

— Energy: operational energy and carbon
dioxide (CO2)

— Management: management policy,
commissioning, site management and
procurement

— Health and Wellbeing: indoor and external
issues (noise, light, air, quality etc.)

— Transport: transport—related CO2 and
location related factors

— Water consumption and efficiency

— Materials: embodied impacts of building
materials, including lifecycle impacts like
embodied carbon dioxide

— Waste: construction resource efficiency
and operational waste management and
minimisation

— Pollution: external air and water pollution

— Land Use! type of site and building footprint

— Ecology: ecological value, conservation and

enhancement of the site

The total number of points or credits
gained in each section is multiplied by an
environmental weighting factor which takes
into account the relative importance of each
section. Section scores are then added together

to produce a single overall score.

Once the overall score for the building is known
this is translated into a rating on a scale of:

— Pass

— Good

- Very Good

— Excellent

= Outstanding

A star rating from 1 to 5 stars is also

provided:

% %k %k &k

Assessor training

BRE holds training courses at our
headquarters in Watford, UK and at venues
outside the UK for BREEAM International
training. Courses provide a thorough
understanding of the assessment process and
also provide a broader understanding of
sustainability issues. For the latest information
and for dates of forthcoming training go to

www.breeam.org/events.

BREEAM AP

The BREEAM Accredited Professional
qualification recognises specialist skills in
sustainability and environmental design
combined with a high level of competence in
the BREEAM assessment process. It is aimed
at architects, engineers and others with design

skills and responsibilities.
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BREEAM International New
Construction

BREEAM New Construction assesses the
design, construction, intended use and future—
proofing of developments, including the local,
natural or manmade environment surrounding
the building. It uses a common framework that
is adaptable, depending upon the building’s
type and location.,

BREEAM New Construction is suitable for
all newly constructed public, private, residential
and commercial buildings, including building

extensions.

For developments that do not fall within the
scope of different build types and listed within
the standard, we recommend you take a look
at our Bespoke Process. This allows the criteria

to be adapted to the clients development needs.

BREEAM International New Construction is

currently in use in over 69 countries.

BREEAM Communities

To improve the sustainability of our built
environment, there is now a strong focus
on communities, especially on communities
which provide integrated working, living and
recreational facilities, BREEAM Communities

is a certification scheme to independently certify

development proposals at the planning stage.

You can search for BREEAM certified
buildings at www.greenbooklive.com/
breeambuildings. This provides information
on the location, rating and type of building
for all projects certified under BREEAM 2008

schemes onwards.

BREEAM In-Use

A significant opportunity to address the
environmental impact of buildings lies in
better management and improvement of the
existing building stock. BREEAM In-Use is a
scheme to help building managers reduce the
running costs and improve the environmental
performance of existing buildings. It consists
of a standard, an easy—to—use assessment
methodology and a 3rd party certification
process that provides a clear and credible route
map to improving sustainability. BREEAM In—

Use can assist users to:

— Reduce operational costs

— Enhance the value and marketability of
property assets

— Give a transparent platform for negotiating
building improvements with landlords and
owners

— Provide a route to compliance with
environmental legislation and standards

— Give greater engagement with staff in
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implementing sustainable business practices
— Provide opportunities to improve staff

satisfaction with the working environment

with the potential for significant

improvements in productivity

Country-specific BREEAM
schemes

As part of our sustainability commitment
for the built environment, promoting and
influencing sustainability practices across
the globe, we engage directly with selected
organisations, assisting them in developing their
own national sustainability assessment method.

National schemes are adapted to local social,
cultural and climatic conditions, translated
in the local language with local assessors and
aligned with the country’s building regulations.
Such schemes can act as a mass market driver
to influence the local construction industry to go
above and beyond building regulations. Once
we have approved a new scheme for a specific
country, we sign a Framework Agreement with
a National Scheme Operator, which may be a
government body, a national Green Building

Council or other relevant organisation.

National Scheme Operators
(NSOs)

Country—specific local schemes that are
BREEAM affiliated are owned and developed

by a Scheme Operator, for example BRE
Global is the Scheme Operator for the UK
(BREEAM UK), the Dutch Green Building
Council is the National Scheme Operator
for the Netherlands (BREEAM NL) and the
Instituto Tecnolégico de Galicia is the National
Scheme Operator for Spain (BREEAM ES).
The Schemes developed by National Scheme
Operators can take any format as long as they
comply with the requirements established by
the Code for a Sustainable Built Environment.

The local Scheme can be developed from new:

— by adapting BREEAM UK, European or
International Schemes to the local context

— by interpreting the BREEAM Core
Technical Standard for the local context

BREEAM Infrastructure and
CEEQUAL

BREEAM
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The BREEAM Infrastructure is a
performance based assessment method and
certification scheme for new infrastructure
assets. The primary aim of BREEAM
Infrastructure is to mitigate the life cycle impacts
of new infrastructure assets on the environment
and improve positive social and economic
impacts. This is achieved through integration
and use of the scheme by clients and their
project teams at key stages in the design and

construction process.

CEEQUAL is the evidence—based
sustainability assessment, rating and awards
scheme for civil engineering. By providing a
rigorous and comprehensive sustainability
assessment and rating, CEEQUAL helps
clients, designers and contractors to improve
the specification, design and construction of
civil engineering works. CEEQUAL has been
successfully used on hundreds of projects in

countries around the world.

In November 2015, CEEQUAL became
part of the BRE Group. The scheme is now
operating alongside BREEAM, brining together
the world’s leading sustainability assessment
methods for buildings, materplannig, and
infrastructure. Over the next two years, BRE
will combine the best elements and features
of both approaches into a new and improved

holistic scheme for industry.

Be one of the first pilot projects

We are piloting the BREEAM infrastructure
methodology with a selected number of
projects to learn how BREEAM can improve
the sustainable design and construction of
infrastructure assets. You can now apply this
methodology to projects that are being newly
constructed. We are operating this pilot for a
period to verify the application of the BREEAM
criteria to different types and scales of project.

The benefits of a pilot are significant.
BREEAM is well known for setting the
standard for best practice in sustainable
design, construction and operation and has
become one of the most comprehensive and
widely recognised marks of environmental
performance. These attributes are continued in
the BREEAM application to infrastructure. The
pilot process will:

— Stimulate strategic thinking and integrated
working in the project

— Enable the project team to explore the
sustainability issues associated with the
project and improve the design, construction
and future operation of the asset

— Drive innovation and improved outcomes for
the asset

— Achieve third party certification against the
pilot bespoke criteria

— Give recognition to the project as leading the
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industry in performance and innovation

— Influence the development of methodology
through application of the pilot assessment

— Provide a legacy contribution to sustainable
infrastructure

To register your interest in the pilot
programme, please contact us through our UK

office.

Timing the engagement with and use of the
BREEAM Infrastructure (pilot) scheme via the
BREEAM Assessor is essential for ensuring
seamless integration of the methodology in
the new construction process. Without this,
the ability to optimise the infrastructure asset’
s environmental performance while ensuring
the cost effectiveness of achieving the desired
BREEAM rating will be compromised.
Appointing a BREEAM Assessor early in the
project will help in achieving the target rating
without undue impacts on the flexibility of
design decisions, budgets and the potential to
influence solutions. Figure 1 serves to highlight
the link between the BREEAM Infrastructure
(pilot) assessment and certification stages and

the project work stage.

The numbers in the diagram refer to UK
Building Information Model (BIM) Task
Group's Digital Plan of Work (DPoW),
which is in alignment with [SO12006 (Part 2

Framework for classification — Organization

of information about construction works).
This figure can assist clients in timing
their engagement with BREEAM and the
appointment of a BREEAM Assessor. It is
important to recognise that BREEAM primarily
reflects the overall performance of the asset
rather than just the opportunities or limitations
placed on specific stakeholders involved in the

project.

This means that the client, design team,
principal contractor and BREEAM Assessor,
as well as other specialist disciplines, have an
important role to play throughout the new
construction process, if the desired performance
level is to be achieved and reflected through
the certified BREEAM rating. The onus of
orientating the brief towards sustainability needs
is to come first and foremost from the client.
To facilitate this, BRE Global recommends that
clients and their project teams engage with a
BREEAM Assessor no later than the briefing
stage.

This will ensure that realistic targets are set
and can be met, appropriate responsibilities
can be defined and understood and low or no
cost solutions to create positive environmental,
social and economic impacts can be sought and

applied wherever possible.
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Figure 1. BREEAM assessment and certification stages and the UK BIM Task Group’ s Digital Plan of Work DPoW)

BREEAM future direction

The construction and property sector is
evolving rapidly and BREEAM is continuously
innovating with its standards to help its partners
maintain success and grow in their markets.
Here are three of our current areas of research

and innovation:

Big data

BREEAM has a broad interpretation of
environmental assessment, robust methods,
and is applicable to an increasing range of built
assets, such as our new (Pilot) Infrastructure
scheme. This breadth and depth of coverage is
important as our sustainable future relies on the
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collection, synthesis and analysis of the kind of
high quality, large scale generated by BREEAM.
We are investigating how BREEAM can
contribute to big data initiatives, and specifically
at how this would impact on the data we
collect, and benefit the industry. For example,
we are looking at extracting BREEAM related
design and construction information from data
rich Building Information Models. We are also
looking at the potential of harnessing data from
sensors and other measurement and monitoring

devices.

Our existing built environment

Many of our existing buildings and
communities require significant upgrading
to reduce energy bills and carbon emissions,
increase comfort levels and make them fit for
the future. Property owners face challenges

in deciding what and how to refurbish

Figure 2. BREEAM International standards development timeline

and upgrade to achieve the best results.
Benchmarking, monitoring and assessment
have a part to play in increasing value and
knowledge in refurbishment and upgrading,
and we are looking at ways BREEAM can

contribute,

Performance in-use

Property performance is key to asset
management planning and investment decision
making, and is recognised by developers
and tenants as part of their corporate
identity. Increasing attention is being paid to
buildings” impact on the health and wellbeing
of occupants and neighbours through the
materials used, maintenance, internal conditions
and facilities, BREEAM covers many of these
factors already and we are considering how we
can improve and extend our standards to help
the property sector tackle existing buildings. &

) 2015 2016 2017
International standards
due to be updated
Q4 Q1 Q2 Q3 Q4 @) Q2
Communities Review
Infrastructure Open pilot Beta
Ver. 1
. : 2016
New Construction Review Update
Non—domestic :
refurbishment Review
In—Use Review
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