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A Study on Substantiation Methodology for Extension of Time
in International Mega—Project Claims

Kim Young—jae’, Kim Tae—kyoung', Jo Duk—sang', Lee Hwang—ku'
‘Project Management Innovation Group, Hyundai Engineering & Construction Co., Ltd.

Abstract : Recently many Korean large—sized construction companies as well as specialty contractors have been
expanding their business in the overseas market to mitigate impacts from long—term stagnation in the domestic
market, Such as a result, it has been arisen as a major issue that contractors effectively manage the delays which
have been commonly faced with in international mega—projects, Therefore it can be said that the ability of the delays
management leads a success of project, This paper presents a review of literature for delay analysis methods such
as time impact analysis(TIA) and raises practical problems to rationally substantiate the duration of extension of
time(EoT) in international mega projects which have wide scope of works as well as complicated and detailed contract
baseline programs by taking theoretical approaches, We suggest the two improvement concepts to substantiate the EoT
claims which are effectively applicable to practical projects. The first is to sort out dominant delays among numerous
delays in advance of applying a delay analysis, The second is to set up the delay sections with the advanced concept
for analysing delays' effects by TIA, This study performed a case study on an actual international mega—project. to
confirm the effectiveness of improvement concepts that this practical approach is applicable for the assessment of EoT,
In conclusion, this paper supposes to provide practitioner in charge for an EoT claim with an advanced substantiation
methodogy when they not only analyse the construction delays by using TIA, but also negotiate with stakeholders about
with the assessment of EoT,
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Table 1. “Extension of time” rank in major 9 factors of global construction
disputes (2010~2013)

Factor 2010 2011 2012 2013
Failure to make interim awards
on extensions of time and to 3rd 3rd 4th 4th
give associated compensation
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Fig. 1. Types of delay
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Table 2. Characteristics of delay type

Description
Delays which are excusable to contractor
based on contract provisions.
Delays caused by any acts or breach of
contract by employer
Delays which are not attributed by contractor
and employer
Delays caused by any act or breach of
contract by contractor

Type of delay

Excusable delay

— Compensable delay

— Non—compensable delay

Non—excusable delay
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Fig. 3. Delay analysis process with advanced concepts
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TRA| AL Aokt AAF ] vl W Aok AR}
2 HEES 53| A¥H excusable delay FollA] 3AEA o
A o7 EE= A onlght,

F AN e] AAHHL excusable delay= BHIEH A&
ARE A= Ugsto] ZF A A9 ko s CPoll ks
FEAE HESIo] oA AS TAT 4= QItHTable 3).

FAA A2 A WA E= TERAA] ZRAE
O] CPol| P& F= A AL ojulstn, zF A A2 W
AR E= FRA A ZR2AE 9] o §A7Htotal float, ©]
5} TF)o] Z]4:<1 pathol] EA8l= A Ao,

BT AL A9 HHEAIH T FRAHNA 544
of G FA Y= AAS onlsh, Zh A AR Q] HAYA]
A = FRARNA (+) TFEES 7HAY CPoll EX)5HA]
o= A AARolT,

SR 9 Aok RIS Bl UEHE A AellA]
T 7119] excusable delay SollA A|AARAS] CPo R sth
P, AR 0= AR AIIE Aol A o] Y 2419

original TFE 8 A A717ke vlaws) Har, 2uh&o 2=
FANA FARRISIAL )= update’s $H3E & update Al
o] 7P At Aol o] AQIARo] 'Y Ajie] TF
Pt g ARG 71 HESRs e 3l vl &
SAAS A = Atk =, SUAL AlkegEe} dAol
A AAEe]E St update 3 5 A ATAE A 7
A%t update /g3 Aol sigA|o] WA Ade] TF7}
A QAR 77 S8 2 ghe 7RI Sle Afeolle
FaA AR & 4 glom, Aol Alelet=s ik,

T, AT 7P AR update s F3E ZgollA
iAol WA 2hie] TREke] CPe] TR g o]
= o] FRA| Ao = ARl

oflv] A& AAshe 2l Fe] FHI2K §lo] A
ofFg7g3Eet Al Hal Qe update 3RS HESK:
Aoz XA YIS F & A= Rl itk

ofu] F8A|Ae ARSI Y 7 Ade] WA} F
BAIHOIM S CPoRE HESIY 2F FRAA= AT
o 2, Aol WgE 2R%e) TREe] CPe| TRgk
FAFBIAL A AARIL] 7]7ko] AolA siAkeie] AA| CPo
HE BEs| F4sP olse Aeeks, 3] A2E
oS B-goto] AATAxE AR AT
exportAlAA A 7IA Q] A4 datalte AR o]
importdhe Ig& SolA siF2e] CPoiE e 4
o, CPo sigd 7 2§ Fax| o A4t

Contract Baseline Schedule
[Review of impacted activity on CP by delay event]

i

Periodical updated schedule just before start date of delay
[Review of impacted activity on CP by delay event]

Updated schedule by start date of delay
[Review of impacted activity on CP by delay event]

i

Updated schedule by finish date of delay
[Review of impacted activity on CP by delay event]

Fig. 4. Process to select dominant delays

si2AMpa|5E| =27 A6 M3z 205d 52 169



o2zt CPof| sl ds]= F=aAA A (Fig, 4)°
= A8l F7IAA7 IS U= 9
2

)

H
o BgFFoRM, F/NA 24

glow, Brleigal 299 AR

ox

5o A

&

3.1.2 A|ZFsk ™7 H(TIA)S| M7 M A
FAXAS At i, A7kgeF H7H(TIA) 24
< AJga7| S8l oA AE AR AR Ldste] A
F47]7bol| tisto] XA Pk B4R st
A FFY A7 Hdelay section) A2
o] A= (Fig. 59 Ay e] Al E o Ay =

oIt

Lo

Analysis .
Commencement date Completion
Delay A
Delay B
Optional

% Delay C

i | Delay section Delay Séction

i No.2-1 No.2i2
Delay Delay Delay Delay Delay

Section Section Section Section Section

Nol No.2 No.3 No.4 No 5

Fig. 5. Set up delay sections for TIA

A #2 TRAE O] 2R T A ARA 9 2
8 excusable delay7} HAYE]7] A7kx] Q] 7 tolet, £A4]
7t #1o 4] ASE 7124 7172 excusable delay7} ¢
= Holug AE updatedii =5-dol A% 71Xk
R e EUR A o e

BEAL7E #2+= excusable delay?l ‘AX| 'y} ‘B
o] FAlof| WAsl= igkoln, gt bl & ZHA] o] 4Fe]
excusable delay7} Q& 73-¢- BAHE Aok WHS
sz dlolot, A4S A YsiAle ZF Aol
DAIRIAIE L F2AH BE E= 25 EA-ARE CPoll
FFE = AAARIRIAIE ERlalof gt A WA
A|do] AL WA HEE FZAHHACP) FF F=
Aldoletar & wi=, FY EAollA] HEAERE 540 'BX]
ofl TAIFOTAX| 'S AIRAIHRE] FRARZIRAZ AA
AR e S gich TrAX| o] A AQ] HAYA|
HollA CPell Fak& 4] gt FEAIF AT CPoll %F
S F= F8AAY Afolle, BT #20A BRI W
AAES 71202 B #2130 BA ) #2282 Bt
ok Aa} o] FAES ST o ® Bsto] #A4S W

170 st=zmaiss =25 A6 H3S 20154 58

.

BT s WA F120] A|do] gl TR0 o)
o] WA} F134e] A elo] kel AHOA The Al 73
o] A|lo] Al AAIS AR R AR, of
SR RERCISE L CREZE e DR R EERE

Fi

2 B F
Qlow, Ade] WA Ad

o] FRARS dilRt EA7IER7AIE B4 te R A7

Gl

) [e) =]
ol B2 7|Ee Tl 7RI Al wE 24
o 5} 2~
2re 4 4 ot
=] S A =
3.1.3 M FZHE K| J&U M=
- o =)
QA TRt AR AR of| w24 ke A S)
I=] 5k it =] o
1, 7} BATEE ARIGE B AR A
o) & O A 5
S A G BAS o APt
o -
FRAD A 5 AR RS SR 2 AP A
- s = — —
A FFLF AE Z2AIA(Fig, 6)= 3TAIR Tkl W
S A~
3 % giet,
Start date Finish date
of analysis of analysis
Contract Commencement Completion
Schedule
Commencement Completion
Step 1 *
—>
Update Incurred
actual delay
progress
Commencement Completion
Step 2 1 -2
. i ; —
i Impacted delay
Add dominant delay | | by ‘m:';,'am
Case 1: Excusable delay
Commencement Completion
' ]
i———>!  Mitigation
Update actual progress _ Actual delay by contractor
Step 3 in delay section
Case 2: Concurrent delay
Commencement Completion
Excusable :Non—excusable
Update actual progress elay elay

Fig. 6. Delay analysis method in a delay section

) 2477 17K 0] A
WA Al Aol BT AR A
ARBAHY FFUS Al Ao 2

okt
o2l
1o

rﬁ:‘

_Lu_\]_‘_l
2 M\

T} A QAR Wk

w e
N

Yol o] 23

2] update 23} 42
Z
2
kS

slo] et Azflatel vl ot

o] i}, wloF 3 WA F2.4|%00] WA} H7HA)
2Jo] 1|edo] HS ASel, 1 7|



717t 5ol FFS F+= excusable delayZ} $i= T+
ZrolB = 2] dH Egdol thisial= Alsat AR 214717k
© 7 gpctsiA Hrt,

2) BT AlelA Ee A FFE HE

T A SAl= A AIRAEZEA] Ao E Aok
S0 FA ol A 9] R A AE == logicoll A4
0}@] Fax A Ao R gt AAFAR] 371AA FFY
shelglct,
3) A7 FR7IA] BE AF glo|E 9 Aupye]
Al A Sl 7] SRAIR7IA] A AS 23
alo] M= R34S Juo|ERIT) o= A Qe Q)
£ BE AR AR A, ARSAF HRY] A B
xgho| Yool EX AiLE onjgltt,

Fax919] AAlETdel gt JFES gw
7 TA|2] Autel Bt sg == 7|7
Al 5717k gt G Al HAe] &
< B9l Fax e AARIA gt JFY
E}.
(1) Case 1: F=oA A F=5-933F=
BT SRARTA 384

J

i

mlo

E
fr

> E

St

M
oX

iy F—‘l
g

ox 1o
T
T

§9

N

% o g

ﬂ-l; e 2

ok O of

ol of “”"
N, o i
= HJE, ko
a -+

o 2 i)
o rE o
ETT
> =
o N rE

N - XN
R
- Iz r_ﬂ
= )

} o
2 o -
1t FE )
o ox e E
o )
o —\|1—4 OHH r_ﬂ
o T
O_V"_. O?: F{N ol Fg
] ko ol % N
ri —{>' A ﬂ-lg m\l \:O
olft e oo Ny X
3 E N Tre
PR =
Loq@n L
2 Hoof & 2t of
A e O e o

10
of
o
I8
o filo
KN
&
3
)
rir
oy
19 ©
2
10
o
il
©
o
o
2
o
lo
u

o] T 2Asio] E5U
(concurrent delay)& oJm|gtc}, st EAGL7 |41 2] F-7]4]
o] olZ~ol WAk o] TS OJ5) BATLrlol| A o] Al 2
7N AL T WAL A A A D= 87k A
(excusable delay) 02 QAT 1 Zi} A HAUSL 08
7Fs A1 (non—excusable delay) 02 AlFA} FR 0= 27y
ol g o]]:],

3.1.4 ZJ|4E HBE UL

ARER P I(IA) M 8- Sla) et Bl gt
e CERANEL EEREC R EER RS RE

of ¥

siel ciFHLSAL S7IX|HS YL S7|HY7 |7 USYHY

excusable delay U5 T4k, BA4715U712] 2] 254
Q1 7| A% U3t A=E AT

Table 4. Assessment of consolidated EoT entitlement

Dominant dela Actual ol
DELECEL extension ’ extension entitment Remark
(Refer to Fig.4) (OE) (AE) Min[DE,AE],
if only AE>0
No. 1 0 AE1 0 non—excusable
No. 2 DE2 AE2 Min[DE2,AE2] | excusable
No. 3 DE3 AE3 Min[DE3,AE3] | excusable
No. 4 0 AE4 0 non—excusable
No. 5 DE5 AE5 Min[DE5,AE5] | excusable
Consolidated EoT entitlement no.2+n0.3+no.5

# If AE < 0in delay section, EoT entitlement shall be none.
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Fig. 8. Review of delay impact and CP for definition of dominant delay (dominant delay no. 1, refer to Table 6)
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Table 5. Dominant delay event log

. Caused |Impacted |Finish date of

No Dominant delay -

by activity | delay event

’ Delay due to late provision of employer| D97620 |2014-10-30
permanent power

5 Delay due to late provision of chilled employer| D15520 | 2014—03-07
water

3 Delay due to denied/ deferred access / employer| HA26050 | 2011-08—23
road closure (Al Rayyan Road)

4 Delay due to late approval of emplover AB010 [2012—-12—14
calligraphy design PIOYET A14760 | 2013-04—29
Delay due to changes to specified

5 |insulation material for incorporation employer| A6280 |2013—02-08
within EIFS
Denied/ deferred access / road closure

| HA. 2012-01-
6 (Jassim Bin Mohammad Road) employer 37670 | 2012-01-14
L g 1420 [rz-t0
> o ‘ PIOYEr| A14620 | 2013-03-01
building & suspension of external paving

8 Delay due to late QCD inspections / emplover D97620 |2014-10-30
approvals pioy D97670 | On—going

9 |Delay due to external landscape changes |employer| HA32400 | 2013—09-04
Delay due to late provision of

10 passenger lfts LPG 6 & 7 employer| A15570 |2013—11-16
Delay due to late approval of reflected A16130

1 | 2014-10-01
ceiing (WS—19) design CPIOYET] 16160
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Table 6. Delay analysis result by start date of delay section
(Delay section no.1: 2010-11-30 ~ 2010-12-23)
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Table 7. Delay impact result in delay section
(Delay section no.2: 2010-12-24 ~ 2011-07-13)

Original Impacted Total float of milestone
Milestone | completion | completion | Before After Impact
adate adate impact | impact | of delay
Completion | 2012—04-05 |2012-07-26 -5 =117 112

(2) BA7E 20 BE ARFA O] Jok AR
TR 417129 AR OIA] A28 SR AR
7] FRAAL Z35le] nE AFTAL yo|ES Tt

fu—

ot B4 A= A AR FRAETIA FRA A S

Table 8. Result of all actual data by finish date of delay section
(Delay section no.2: 2010-12-24 ~ 2011-07-13)

Completion date Time impact result
Milestone Time impact | Time impact
Befors update| After Lpdate (Delay section) | (Accumulated )

Completion |2012-04-05|2012-07-18 104 109
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Table 9. Delay analysis result by finish date of delay section
(Delay section no.2: 2010-12-24 ~ 2011-07-13)

Delay impact assessment
TF's variation | Actual impact EoT Contractors
Delay ' of critical path | on critical path | eptitlement | mitigation
) Milestone ) ) )
section after impacting | after upadating
excusable delay | all actual data
(A) (B) [Min(AB)] | (C)=(A-B)
No. 2 | Completion 112 104 104 8

Fax)5do] ghs BATZE 19} Fax\%d0] ZASH: B4
T2k 200 Syt AR} WhES B3 Aol BATTI] o
S 2714 93 il
2 WA e A,

433 BMZR Y B7|91E7|2H &

BT 104 2 BAT71 K] A8 BTl

Table 10. Consolidated delay analysis result
(Delay analysis period: 2010-11-30 ~ 2014-10-31)

Delay impact assessment
TF's variation | Actual impact EoT Contractor's

Delfa\y MiEsenE of cri_tical pa_th on critical p_ath entitlement | mitigation
section after impacting | after updating

excusable delay | all actual data

(A) (B) [Min(AB)] | (C)=(A-B)

No. 1 | Completion 0 5 0 -
No. 2 | Completion 12 104 104 8
No. 3 | Completion 367 367 367 -
No. 4 | Completion 194 77 77 117
No. 5 | Completion 49 48 48 1
No. 6 | Completion 145 121 121 24
No. 7 | Completion 282 252 252 30
Total |Completion 1,149 974 969 175
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