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Analysis
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O AACE International Recommended Practice No. 29R-03

Society of Construction Law Delay and Disruption Protocol
Schedule Delay Analysis ANSI/ASCE/CI 67-17 (ASCE Standard)
Construction Delays, Nagata, Manginelli, Lowe, and Trauner, Elsevier
Delay Analysis in Construction Contracts Book

AACE International Recommended Practice No. 52R-06

U 0000 D

Analysis of Concurrent Delay on Construction Claims, Long, Long International

Inc.

U

Delay and Disruption in Construction Contracts Book

U

Identifying, Quantifying, and Proving Loss of Productivity (ASCE Standard)
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O “Best practices for project schedules” published by U.S. Government Accountability Office

(GAO) that is assisting the Congress in 2015 used in this course.

O “DCMA (Defense Contract Management Agency) 14-Point schedule assessment set of

criteria” was formed in 2005 and firstly was used by US Department of Defense.

O “Planning & Scheduling Excellence Guide (PASEG)” published by National Defense
Industrial Association (NDIA) in 2019.

O “Construction Planning and Scheduling” book published by Hinze.

O “Construction scheduling: preparation, liability, and claims” book.
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O SCL Delay and Disruption Protocol, 2" edition, 2017
O “The Associated General Contractors of America: Construction Planning and Scheduling”
published by Glavinich.

U Project control for engineering (P 6-1), Construction Industry Institute (CII)

U

Project control for construction (RS 6-5), Construction Industry Institute (CII)
O CPM Scheduling for Construction (Best Practices and Guidelines) published by Carson et al.,
PMI.
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Al The object of the Protocol 1s to provide useful guidance on some of the . e &
o : : _ Syl0 0 Ly Judxi lads 51
common delay and disruption issues that arise on construction projects, where 2 . P 2 ‘5'1 2 . g .
one party wishes to recover from the other an extension of time (EOT) and/or Ol & ) Q"‘"“"""" wls
compensation for the additional time spent and the resources used to complete iloy oY ol )"’L’ o> R 0
; - - ; 9 ) g S} 2
the project. The purpose of the Protocol 1s to provide a means by which the X b
parties can resolve these matters and avold unnecessary disputes. A focus of Lot 4-5"

the Protocol therefore is the provision of practical and principled guidance on
proportionate measures for dealing with delay and disruption 1ssues that can be
applied 1n relation to all projects, regardless of complexity or scale, to avoid
disputes and. where disputes are unavoidable, to hmit the costs of those
disputes. On certain 1ssues, the Protocol_identifies various options, with the
choice of the most appropriate being dependent on the nature, scale and level
of complexity of a particular project and the circumstances in which the 1ssue
15 being considered. On other 1ssues, the Protocol makes a recommendation as
to the most appropriate course of action, should that be available.

Schedule Delay
Analysis

FORENSIC SCHEDULE'ANALYSIS
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E. Owverall, the Protocol aims to be consistent with good practice, but is not put
forward as the benchmark of good practice throughout the construction
industry. So as to make its recommendations more achievable by project

participants, the Protocol does not strive to be consistent with best practice.
That 1s not intended to detract from the benefits to project participants of
applying best practice.

F. Users of the Protocol should apply its recommendations with common sense.
The Protocol 1s intended to be a balanced document, reflecting equally the
interests of all parties to the construction process.

ol AACE 29R cugi Jl>
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The purpose of the AACE” International Recommended Practice 20R-03 Forensic Schedule Analysis is
to provide a unifying reference of basic technical principles and guidelines for the application of critical
path method (CPM) scheduling in forensic schedule analysis. In providing this reference, the RP will
foster competent schedule analysis and furnish the industry as whole with the necessary technical
information to categorize and evaluate the varying forensic schedule analysis meinods. The RP
discusses certain methods of schedule delay analysis, irrespective of whether these methods have been
deemed acceptable or unacceptable by courts or government boards in various countries around the
globe.
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This RP is not intended to establish a standard of practice, nor is it intended to be a prescriptive
document applied without exception. Therefore, a departure from the recommended protocols should not
be automatically treated as an error or a deficiency as long as such departure is based on a conscious
and sound application of schedule analysis principles. As with any other recommended practice, the RP
should be used in conjunction with professional judgment and knowledge of the subject matter. While the
recommended protocols contained herein are intended to aid the practitioner in creating a competent
work product it may, in some cases, require additional or fewer steps.
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Analyzing Delay Impact of Changes

il -@-—

—T
i PROSPECTIVE

|t e i sttt | One of the key responsibilities of the CM is to advise the owner regarding the impact of change orders on
contract completion dates and other milestone dates. Schedule impact analysis can help the owner understand

¥
@ @ the time implications of change orders or other anticipated owner actions or project events. Such analyses,

like the cost estimates prepared for change orders, can provide the owner with a forward-looking analysis of

the estimated time impact due to change orders. It helps the owner make a fully informed decision regarding
whether or not to proceed with a change order. It also helps focus the project team, including the owner, on the

b e s Y ) |

actions that might be taken to avoid or mitigate potential delays.
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Requirements for updating and saving the Accepted Programme/Updated Programme

1.58

The contract should require that the Accepted Programme be updated with
actual progress using the agreed CPM programming software at intervals of no
longer than one month (or at agreed more frequent mtervals on complex
projects). The Contractor should enter the actual progress on the Accepted
Programme as 1t proceeds with the works, to create the Updated Programme,
the latter of which 1s then updated with further progress in creating the
subsequent Updated Programme at the agreed interval, and so forth. Actual
progress should be recorded by means of actual start and actual finish dates for

activities, together with percentage completion of currently incomplete

activities and the extent of remaimmng activity durations. In addition, the
Contractor should include in each Updated Programme any new or modified
activities, logic and sequences. Any periods when an activity 1s suspended
should be noted in the Updated Programmes. The parties should consider at
the outset of the project establishing rules for measuring progress to ensure
consistency of understanding.
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" G 1.60  The Updated Programmes demonstrate actual progress against planned
T progress, and (as explained below) are used for determining any EOT claims.
If the CA disagrees with the progress the Contractor considers it has achieved,
[ e ip sttt e | it should notify the Contractor, and the CA and Contractor should then attempt
| to reach agreement. If they do not agree. the CA’s view should prevail (unless
! and until 1t 1s reviewed and replaced under the contract dispute resolution
= @ procedures), and the CA’s view on progress should be reflected in the Updated
Programmes. The Contractor’s position on the areas of disagreement should be

= recorded and submitted with the Updated Programmes.
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It is imperative that the contractor provides a time extension request (TER) if its analysis shows delay

was excusable, The TER should include a narrative report that gives the history of the issue; explains how

the analysis was performed; presents the actual analysis, including schedules and schedule updates; and

demonstrates entitlement to the time extensions sought. This helps the CM review the contractor’s TER and

expedite the resolution of the issue.

ERIPRCH O AN
If the CM performed an independent delay analysis, the contractor’s request should be compared to the )9| o b ool saccSles!

Tlo yd,15

independent analysis. The differences should be verified as to facts and that information becomes the basis

for negotiating an agreement with the contractor. If an independent delay analysis was not available, the

contractor’s request should be evaluated objectively based on the information provided and the available project

records. Upon verification of the facts, the CM's evaluation of the contractor's submission becomes the basis for

negotiations.
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contract completion date / \
The date by which the Contractor i1s contractually obliged to complete the works, sl }‘ cS)L.‘.““.’ 9 SCL g}&B)‘
taking account of the award of any EOTs. As well as being an overall date for TN P | )54,3
. . I &
completion, the contract completion date may be the date for completion of a section oG DU
of the works or a milestone date. Thm.pt&:&mn_(._umplﬂmn_dale_n_ sometime used OI’:I el . ura o
by Contractors to deseribe the date when they plan to complete the works (which may Wlod y55 o0l
be earlier than the contract completion date). The Protocol avoids this confusion by ‘SL;_,_O aS ol & 4G )

using the expression ‘contract completion date’.
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Accepted Programme
The Protocol recommends that the Contractor be required to submat a draft
programme for the whole of the works to the CA and that this draft programme be

accepted by the CA. Once accepted by the CA, 1t 1s known in the Protocol as the
Accepted Programme.

Updated Programme
In the Protocol the Updated Programme 1s the Accepted Programme updated with all

progress achieved and any revised logic or constraints. The final Updated Programme
should depict the as-built programme.

revised programme

A programme that demonstrates how Delay to Completion will be recovered. It
should utilise the latest Updated Programme as its starting point. If accepted by the
CA, 1t replaces the former Accepted Programme as the tool for monitoring actual

Progress.
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4.1 BECAUSE THE CRITICAL PATH IS DYNAMIC,
DELAYS SHOULD BE EVALUATED BASED ON
THE CRITICAL PATH DURING EACH DELAY

The critical path is dynamic and may change during the course of
the project depending on when the project status 15 evaluated and
completion is forecasted. Critical path method (CPM) techniques
are the industry’s preferred practice for planning how 1o best
complete a project. They are also extremely useful in determining
the effects of delays and changes to the project. The critical path
may shift throughout the course of construction on the basis of
delays, progress, and circumstances resulting in changes o the
plan at different times on the project. These changes are intended
to be identified and wacked in contemporaneous project
schedules.

e e
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4.2 CONTEMPORANEOUS SCHEDULES SHOULD
BE MAINTAINED TO REFLECT ACTUAL
PERFORMANCE, THE PLAN TO COMPLETE
THE WORK, AND DELAY, SHOULD IT OCCUR

For use in a schedule delay analysis, an accurate status of the
project should be assessed. An accurate status of the project may
be assessed primarily if the schedules are kept up 1o daie,
reflecting work taking place in the field, delays, and the sequence
of remaining work to be performed. Contemporaneous schedule
updates should be maintained reflecting all changes and should
include changes to the critical path, the creation and consumption
of Hoat, baseline adjustments, changes based on conlemporane-
ous decisions made by the participants, and the plan to complete
all remaining work.
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delay event

An event or cause of delay, which may be either an Employer Risk Event or a
Contractor Risk Event.

Delay to Completion

In common usage, this expression may mean either delay to the date when the
contractor planned to complete its works, or a delay to the contract completion date.
The Protocol uses the expressions Employer Delay to Completion and Contractor

Delay to Completion, both of which mean delay to a contract completion date - see
their definitions.

Delay to Progress
In the Protocol, this means a delay which will merely cause delay to the Contractor’s

progress without causing a contract completion date not to be met. It 1s either an
Employer Delay to Progress or a Contractor Delay to Progress.

ol ool S8 o | sl 095 >
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Contractor Delay

Expression commonly used to describe any delay caused by a Contractor Risk Event.
The Protocol distinguishes between: Contractor Delay to Progress which 1s a delay
which will merely cause delay to the Contractor’s progress without causing a contract
completion date not to be met; and Contractor Delay to Completion which 1s a delay
which will cause a contract completion date not to be met.

Contractor Delay to Completion
See Contractor Delay.

Contractor Delay to Progress
See Contractor Delay.

Contractor Risk Event
An event or cause of delay or disruption which under the contract 1s at the nisk and
responsibility of the Contractor.

[ ol Gollao o y2i oIS b §98 2 p% g ]
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Employer Risk Event

An event or cause of delay or disruption which under the contract is at the risk and
responsibility of the Employer.

Contractor Risk Event
An event or cause of delay or disruption which under the contract 1s at the nisk and

responsibility of the Contractor.
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52.249-14 Excusable Delays.

As prescribed in 49.505(k), insert the following clause in solicitations and contracts for supplies, services, construction, and research and development on a fee basis whenever a cost-reimbursement contract is
contemplated. Also insert the clause in time-and-material contracts, and labor-hour contracts. When used in construction contracts, substitute the words "completion time” for "delivery schedule” in the last sentence

of the clause.

Excusaele DeLars (APr 1984)

(a) Except for defaults of subcontractors at any tier, the Contractor shall net be in default because of any failure to perform this contract under its terms if the failure arises from causes beyond the control
and without the fault or negligence of the Contractor. Examples of these causes are (1) acts of God or of the public enemy, (2) acts of the Government in either its sovereign or contractual capacity, (3) fires, (4)
floods, (5) epidemics, (6) quarantine restrictions, (7) strikes, (8) freight embargoes, and (9) unusually severe weather. In each instance, the failure to perform must be beyond the control and without the fault or
negligence of the Contractor, "Default” includes failure to make progress in the work so as te endanger performance.

(b} If the failure to perform is caused by the failure of a subcontractor at any tier to perform or make progress, and if the cause of the failure was beyond the control of both the Contractor and subcontractor,
and without the fault or negligence of either, the Contractor shall not be deemed to be in default - unless-

(1) The subcontracted supplies or services were obtainable from other sources;
(2) The Contracting Officer ordered the Contractor in writing to purchase these supplies or services from the other source; and

(3) The Contractor failed to comply reasonably with this order,

(c) Upon request of the Contractor, the Contracting Officer shall ascertain the facts and extent of the failure. If the Contracting Officer determines that any failure to perform results from one or more of the
causes above, the delivery schedule shall be revised, subject to the rights of the Government under the termination clause of this contract.

(End of clause)
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prolongation
The extended duration of the works during which time-related costs are incurred as a
result of a delay.
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a2l e Logd IS

extension of time (EOT)

Additional time granted to the Contractor to provide an extended contractual time
period or date by which work 1s to be, or should be completed and to relieve it from
liability for damages for delay (usually hquidated damages).

6. Delay Must Affect the Critical Path

In order for a claimant to be entitled to an extension of contract time for a delay event (and further
to be considered compensable), the delay must affect the critical path. This is because before a
party is entitted to time-related compensation for damages it must show that it was actually
damaged. Because conventionally a contractor's delay damages are a function of the overall
duration of the project, there must be an increase in the duration of the project.
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Recovery or Mitigation Plan

If it is determined the contractor caused project delays, the CM should require the contractor to submit a

recovery or mitigation plan. The recovery plan should include “concrete” actions, such as increasing crew size or
working overtime, rather than simply reducing the planned durations of the work remaining in the schedule,
especially for activities such as punchlist and clean up. The recovery plan should avoid arbitrarily re-sequencing
sequential work to proceed more concurrently without corresponding commitments to mobilize additional crews

and equipment also should be avoided.

The first step in developing the recovery schedule is updating the current schedule and ensuring that it provides
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) —

Records

ACEMI

U The “Records” recommended here divided into the following six categories:
1. Programme records
. Progress records
. Resource records

2
3
4. Costs records
5. Correspondence and administration records
6

. Contract and tender documents
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4. Do not ‘wait and see’ regarding impact of delay events Oloxy Foud by duadls- —o

(contemporaneous analysis)

The parties should attempt so far as possible to deal with the time impact of Employer
Risk Events as the work proceeds (both in terms of EOT and compensation).
Applications for an EOT should be made and dealt with as close in time as possible to
the delay event that gives rise to the application. A “wait and see’ approach to
assessing EOT i1s discouraged. Where the Contractor has complied with its contractual
obligations regarding delay events and EOT applications, the Contractor should not be
prejudiced in any dispute with the Employer as a result of the CA failing to assess
EOT applications. EOT entitlement should be assessed by the CA within a reasonable
time after submission of an EOT application by the Contractor. The Contractor
potentially will be entitled to an EOT only for those events or causes of delay in
respect of which the Employer has assumed nsk and responsibility (called mn the
Protocol Employer Risk Events) that impact the critical path.

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .l gilodl g ;55 @y 50 Lo g8 Jlao ;55 46



’ ORROR gSL“°33)?,t5|ﬁ QLM u‘ra’b‘\-";M)°9-"-’ GS‘)’°M&>UM‘)9M°M9M
A s U‘J.Q b “‘ J * ) &m

i Sy ol donts 3 gblie 13 45 353 (s ptebip gm0 b St b 4 S, a3 V5o

Al eald

[ 5905 (g2 b (o yoir Aol (52995 & I 3157 g0 WigSir 900 50 ]

i o et oy Sl 45 gl 4 2l g B e sl e 51l g 45 g 53 T-5T

MK T FES S P EACHPpry, | - T Y1 P VR LA JOF PR R P LS LRCPE S L P =

Tald )51
fod ol g ghaiio yo U )51

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com el gilody gudwo ;53 & yguo 50 Lo 398 dlao ;53 47



’ ORROR QSL“°33)?..1.5‘)? QLM U‘ﬁ-’l"“c;"‘*“’) 0g2s ,_g'ﬁ oM&%‘ JA-&")}FLN& ol g Jodxd
PA et | daankotes

008 i fey delpa b lany Fend b awils cltnil w) @a alolia 5l L3 s, TV b casd Cilige IS0l ¥ -V

e e g 5 lae o5 slasil 4 ;al;:é-h amY gl 4 cos ((asee Ll 8) fles oLl

S e by Sl b S 4y s L3 15Tl 315 gt Spgeansl é o les aladl Lajd ST 1S gl

el 2ogai laBly g Ll 295 5l mgas ool o, 2l Zel 4is® o e ISilas g 23asi plaBl 3a>as

[ 0,10 0959 (B lai Lxiu] g wiled )5 pni Ledl £989 (ylo 31 g 1y Ledl 0 ylg0 yluod g0l0 5,8 sLawl plos ]

[ LY amis ot 2l 1S ol (EPC) s g ylacs L oDl i g milas ‘_,._a.nii it & b e e bl D J

Slemm Dodee duded Bamw T-VFF
Jagles ) VE o B b L SOlees V-Y-V-FF

"

A-NVNFF TN NFF claee Ll SIS0 2 5s 0

GLL gl e g e5ged ek Lo B L5 jalie a4 o o g S ol ey e jo bog e sole w sl L, Lol pe

(A

o el A 1) les iae waed Souled o cgs, (Cmgies) YA Bl Sl albes ICLes (o0 a2

" n_dﬂa.p: ILqJJJIE: JEIL....A oo Lad i“"L"—' ILonJls Jfll.....q o J::__q;fq ~_.'rj|.h..n 8 sl als § _;.tl.q_'. MLJ..\ .‘_E.-LE..\

doded osar,a lyogm Ja s wm LT o les i dsaed Siles o 23U e 5l g, (Cdmglas) YA B L
e Uoojle Slpe o, o) VE Le B L5 glie Jai il oo ) w LA Ll el L35 4 les Do
s Sl el ules B I0lews 4 8 qusas |, aibe il 5yse a5 o sl delis g lewm duies
deded osat s oam LB ela o DBlal Ll L2 l5 s L3 lr sloe s F o les dens Lo e ol
diulos i 1) loey Judied Dol g o Y13 w0 jee | lews St duded duda Sulad 0 o lees Dol

1 n . n i -
2 -, - = . - ) — . , - .
St 8 e HILQ-A_" el )L' et il di ‘_':.,.IuLE:I.g T R O £ = F_’qu — s D

By: Alavipour, PhD, PMP, CMIT WwWw.dralavipour.com .l gilodl g ;55 @y 50 Lo g8 Jlao ;55 48



’ ORROR 6Lb°33)%t5|ﬁ QLM U'PLQJM)°}2—’ ‘5|fome§b|dad|)9mow9dﬂl”
A s U‘JOQ b “‘ J * ) &m

a5 Siae 0 e dnles (eses bl 8) len slil] s e L as C.'I_,._._-i-i.‘.‘ e . R
3 39) VA L5 jolie all oali i A Silaj aslpe ogas 0 (AdST (pagar dal,0) plagy oLl o
bls SalyS g oo b 0,V F LS

Sy dnles Lo angeds (g9 Sl Las g alley 45 lowy 3 L)l jolta dgzrg pie 90 )2 B-F-F

g alle S5 (MO) s S pide Glaplony o Sl & (Fos) LA jakis & 5 300 o 55T
gholia | Sy 5 0 a2l ileny Sl 4 (For; 5l o alllal 5 I Laxd il 5 A
Pl b 5 Zige g gl 5l oy s Sl 4 (T Gmimen 0 sl ool Sl 4 (Fa
Slass 258 ool (IS5l b oo a9 5 JISSley U3 2l (S o)) Glony Sliges LS

Sdpdy daleS O jge lany 50 Zyste

[ .Q)‘JJ é?sMM&‘ )Q ]

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com .l glodl g ;55 @y 50 Lo g9 Jlao ;53 49



Cl S oG9 Gl oy OISl a4 Sow; 092 (510 00l ENI Jorlygiuwd junnds 9 Judoxs

i Ol a4 (S abli

I IEIEPRT IR Y R PIRTERS O -

Compaay Uspartment Froject - Ty Sor. o [ ¥
St a1t
il Sl illat
L paine
il e (Y vy
dlagypa AL | adgl caia by ¥ | oy o LIS | gl i pap o | gy ) algl i | ey ajlad | Ll iy
| | | | | |
it eyl e 5l 2 it 51
: I ’ | c I 5
| | |
el e g gl 3 A
iy a3 gland 13 paily Sl s Sl R ai y . . .
T T T e [ T o | ] | ot i e b sy P i 55 T ot ) e b oy el bl V-£F
| | | | |
e i st 238 e Sl e g gyl 0 5 s awed  feadljgiis 00 ojled Cng ¥
| a3 gal
| T
il gl T e g il
Argeas fu 8 e )‘:;I“ ;‘,‘u Gaglfamy g | bl gl East gl :‘:‘;: e Cugh
a9
-
e
e
wlen il ) el gty dile
Aes g6 i il oy &‘93‘5045 . ‘U‘ " ‘U Ml’ l. & Ql 2 ‘a)é 04‘
s g il . o foo . .
R "s:".. "“l‘ S g )LW‘.. d <l = G 099 gy u»Lw‘ >

s B plab i S b s bl s 9 LS)"‘M“H." R ) 3y ‘OA.C ‘B)é o."‘ ﬁ’m }‘ 439.03
et gl Jagled g el il

b . & . ‘ of ¢ &
g 3 il azyt AT 5 Sl by R | E—— ] B o Ja.u).o é)|9.o G)SJ o) 9 ‘S)Lo.uw.u
g o g gla X ST VIR [ Y o . . 8 . X
E v fi Total L skl
of . " ‘
1 LO
: Ry g )y
¥
¥
s
A iy g Gulai i I wtghina 13 i) ki
g gl fles Wik e Bl M S ca
Selal g o 6 p S R Salal ally cuin iBalar ik o I iBalal 2y o I S R oSl Lol
iyl ol e T faes gl iy adly Dus iy ol g iy s gl s iy D wiy
Tt e gl Ly Tl il S gl gl adlalt sl & ol adlall g gl

335 S e b B S g 3l 9 i A G g gl ) e 4 e St e S sl 5 e 2 i

23 g e g g8 (] 3 05 Sl 3 e IS A A i Sl eSS S (LS

] IPOUN.COM .ol @ilodly guco 453 &y 50 Lo o8 o ,53 D0

A i b il




’ S Cardo §ojgp Sl Ol DIl a) (S 0928 6l 2 ubEM Joallygiwd ol g Julow
A Ol s b s 0o | 48

soiilej alip glo (S5eg 1-V-Y

23l 55 sl Ty sl b Pl sl g5l Jae gl jLis 0e uple; aliy

Al plemy 3 el et sl B L Bllae asbp LL 5 29,0 i 22y @

Rl ey 50 e lej Dda by Billas dalip ey Do @

Al 231 gy aalip 53 (bl 5 85 alpn 3] s 4) Blas S llai @

clrad 5l g sl (None) Jlej a3 5ya0s b 3 As Soon As Possible (ASAP) & jgoas il lacolad olas @
Wl s salinl g 5o

b el il o0 Lo pa e (sinsle debip 53 e slaidlad by Gl o 0390 D3l 20 o

oy b 4y (T 50 s sl el o 7y slazedlad b o] 05 g 5 2l &

Al szl Ll
4 oS dnslio SCL 595 b gz yoen g0 b 1y iy o33 038 o0 Slgiciions N\

adgl guusloy anli s basl o
3934 ooy 4ol y

eee 3
Wl 0ulis 0, LAl plus Z

1eaw! oo;;éuﬁéqo.ﬂ Slp 0,50 YO

\_ VFF IR ik Y,

By: Alavipour, PhD, PMP, CMIT wWwWw.dralavipour.com .ol gilody gudwo ;53 & yguo 50 Lo gg8 dlao ;53 91



’ S Cardo §ojgp Sl Ol DIl a) (S 0928 6l 2 ubEM Joallygiwd ol g Julow
A Ol s b s 0o | 48

4 S g lio SCL 595 b gz yoen g0 b 1y iy o331 o8 o0 Slgoiciions N\
gl guiugsloy aoliy byl po

394 Gaslo) 4ol y
.oe 3
el 0ulis 0, LAl plus ze
SCL JsGgp
Ioawl 00,5 53 gz eyl (5l 0,590 YO

\_ 15 YR iy -

1.46  Depending on the complexity of the works, it may be appropriate to specify in
the contract the maximum duration of an activity in the Contractor’s proposed
programme. As a guide, no activity or lag (other than a summary activity)
should exceed 28 days in duration. Wherever possible, an activity should not
encompass more than one trade or operation. However, when ‘rolling wave’
programming is used (1.e. where the activities are detailed for the next 6 to 18
months of the project and the remainder of the activities are shown at a
summarised level), an activity limitation of 28 days for the later summarised
activities 1s not necessary. Instead, common sense should be applied and
reasonable summary bar activities incorporated in the programme that are then
detailed as the time to execute them draws nearer.
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11.5 The following table provides a summary of the methods described below: =
Method of Analysis Critical Path Delay Impact Reaui
Analysis Type Determined Determined cquires

Impacted As- Cause & | Prospectively Prospectively * Logic linked baseline

Planned Effect programme. / \

Analysis * A sclection of delay Nguind Jowo ol g 40 wActual ;]
events to be modelled. o L) ailabe ¢ & ol

Time Impact Cause & | Contemporancously | Prospectively Logic linked bascline ° = o Syl »9

Analysis Effect programme. e D g )9y (500 Juolgd
Update programmes or 1|
progress information with N
which to update the Contemporaneously
baseline programme. [EYPIRVY PS5
A selection of delay K & = /
cvents to be modelled.

Collapsed As- | Cause & | Retrospectively Retrospectively Logic linked as-bwlt

Built Analysis | Effect programme.
A selection of delay
events to be modelled.

s bl S b AS-BUIIE 4ol s b 898 0 cwxo Cause and Effect o,b,s 84
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& schedule update is the project team’s primary tool for evaluating the status of construction related to

contract time requirements. It is the result of a process of applying progress information in the form of actual
start and finish dates, percentages of completion, and remaining durations to all activities that have progressed
during the update period. The typical update period is one month, based on industry expectations for invoicing,
though more frequent updates may be required for projects that demand closer monitoring. The update is not
usually the best venue for making significant schedule changes.
In addition to indicating the overall status of construction, a schedule update can assist the CM with:
» Maintaining an ongoing, timely record of progress (resulting in an “as-built schedule™ at construction
completion).
» Proactively managing the project by identifying potential delays or trends in the progress of the work,
thereby providing for the possibility of mitigating delays before they significantly affect the project or

jeopardize the project team’s ability to meet contract milestones.
» Determining the cause and duration of delays.

» Assessing status of the work as it relates to progress payments (if cost-loaded).

As described in the contract, the contractor should not include time extension requests with the schedule

updates. Progress made according to the previous update or baseline must be analyzed separate from any

prospective delay.

Again, it is important that the progress update be reviewed with respect to the master schedule. The impact of
changes to the rate of progress or changes to the sequencing should be reviewed against potential impacts to
the master schedule milestones and/or impacts to other contractors. Regular coordination meetings should be
held for projects when one or more contractors are working in the same or adjacent areas. After reviewing the
changes and assessing the impacts to the project and the master schedule, the CM should advise the owner

howv this contractor's progress may impact other projects in the owner's program or portfolio.
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As described in the contract, the contractor should not include time extension requests with the schedule

updates. Progress made according to the previous update or baseline must be analyzed separate from any

prospective delay.

Again, it is important that the progress update be reviewed with respect to the master schedule. The impact of
changes to the rate of progress or changes to the sequencing should be reviewed against potential impacts to
the master schedule milestones and/or impacts to other contractors. Regular coordination meetings should be
held for projects when one or more contractors are working in the same or adjacent areas. After reviewing the
changes and assessing the impacts to the project and the master schedule, the CM should advise the owner

how this contractor’s progress may impact other projects in the owner's program or portfolio.
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Analyzing Delay Impact of Changes

PROSPECTIVE

One of the key responsibilities of the CM is to advise the owner regarding the impact of change orders on
contract completion dates and other milestone dates. Schedule impact analysis can help the owner understand
the time implications of change orders or other anticipated owner actions or project events. Such analyses,

like the cost estimates prepared for change orders, can provide the owner with a forward-looking analysis of
the estimated time impact due to change orders. It helps the owner make a fully informed decision regarding
whether or not to proceed with a change order. It also helps focus the project team, including the owner, on the

actions that might be taken to avoid or mitigate potential delays.

RETROSPECTIVE

Despite the best efforts of the project team, many delay events such as weather or other “force majeure” events,
rework, and delayed approval of submittals occur during an update period that will not be properly analyzed
using the prospective TIA methodology. In such circumstances, the analysis will have to be conducted using a

forensic, or retrospective, analysis methodology.

& prospective TIA is appropriate only when the delay has not yet occurred. While there is such a thing as a
retrospective TIA, its application on projects where the contract requires a prospective TIA is not automatic or

even necessarily appropriate and often provides misleading results.

By: Alavipour, PhD, PMP, CMIT wWww.dralavipour.com .l glodl g ;55 @y 50 Lo G99 Jlao ;53 D9



i Caio grofgp sly Qlowy Olps b (Suww; 092 (g1 0@ Joadlygiuwd puund' 9 ko

7A Sl Julons g T 5

Ol gl ligeon F-V-¥

Oljee el il il Glhgen jKiley jaad 5l gl> b b ilesy jsal jl (26 2l &5 )00 50
50 O jle 4 2zt sat ot ey So phaS 45 ool Gl als Sl g Slimpes

9> Flhsipd Glyre all oud g0 JGlany 9l jl g)l5 o b 5l Fog; Silen jead 5 5Lyl dzili
By ga 48,5 A )5 9ad | SU el

Slined Ol calload £g,5 ) Silewy jgual 5l LU .rl""ls"‘ Oleyen b 5og; Soley ;s sl L= .ri"'"L' azuliz
Sy go 4335 i 3 syl ) TS el g

Ao Sple b atloat g9 8 JISiley el 5l SU S L plejen jIleny j9ab ) )3 3L 45 5 )9e 5

ol 30 8 383 o 4z T a5 5 el Gl ol S O jged LU ;J_I w23l salndl glisl lejes oliaes ol sb

Sloyod 3l ool &yguo 4y o0l 2w

Cdo a gy ol 4z ST .00S colaul Db oad jlone pf 2l O les Jpeta Siley & jse
Lol coms 13355 7 pkao 0599 5o azuil
el Jgud B 23 ke 4l Al oad £yl BSiley j9ead 5| (AL 3B L Glajen SOlay jeud jl )l S b 4T 500 5

cnl )0 8 085 e 4T AN o a5l 2 ls Sl O jsed BB ;J_I oSl salzdl Gl lejes lisen ool sl
Dgbcei e pd 3l Ol Jeetn Slen ©j0e

By: Alavipour, PhD, PMP,CMIT ~ www.dralavipour.com .cewl gilodl guceo ;53 & 900 50 Lo 399 Jlao ;53 60



POV WES SRS BE

’ Cl S oG9 Gl oy OISl a4 Sow; 092 (510 00l ENI Jorlygiuwd junnds 9 Judoxs
PA

foobiel &y i
flawliao a a ouwl Cawny sl oo i

ol 909 oo lus wls (Slojod miew
S b wly Olowlxo

By: Alavipour, PhD, PMP, CMIT

ookl g e b fiae dpunlo 8-Y-Y

oo g lme Ol sl --v-¥

4 35 n plal Do iy Sl e (T )

Al fim sadiols 3G S e 5l b ligen i85 0 b gl ) o) SleSh gazr il @
R

32l faS sasssle 3l U5 ol o ilinen (388 A s b e 5l gl Ssl per azliy @
Sadge 428, F Ja s loe é b Joles satiole 5l 5 e b o] Salizllale

Sl 4 (S Lo )5 anskis 4 g adl o gruad b asils wdyl e b 5l i olews 45 G g0 0 Y

sl ol _,._.a-l.? B ol dalons ogow Sl ol o 0e dales | fee S0 Jeall s ] slie il 5008
Sptb 5 e Syt b b dails 6 6 Gl B gl Sty Jagel 50 Sdty Gl

Sl o d..j_,S' JJa. JLERe Zeals

( Tyl Hlogoi | > h
el 390 yo oE SIS 1 (6 5k jo 8 piicy 10905 31 colasiw!

S fode y
( B )
Ol o0 (Fo 1) 42 (Gl e (RBl9455 59, 41 b 3 bl p (0 5o
WSgos Sl b g, 5l
(& J

WwWw.dralavipour.com .l glodl g ;55 <y 50 Lo G99 Jlao ;53 61



’ ORROR :.SL“’°33)?..1.5|)? QLM U‘ﬁ-’l"“c;"‘*“’) 0g2s ,_g'ﬁ oM&%‘ J.o.a")g-’&w& ol g Jodxd
A Ol s b s 0o | 48

Ol Sdo Qs ded T-8-V-Y

o e ke C"'J‘-""I"LI'I wbAls abil A plag 2l ples Sl flewy adsl Sde LL 245 e 000

asliy p St g ol s b ligen 85 oL (Sley jead ) 25 Slpsb pan i 4 0t

23,8 e dedied lews Dol Lo sai)le;

alogsro ol Jorllygins g lows Slia] Billae o Jlo Slagai plonil 55 Loy 15 Sl s 51 86 oy Sk dyas ¥

Day M‘g.'!:-
5 3 digdh o 48T i 0 el i 4 (S Y 095 o pl] oy ke 3005 45 alale 2 3 ¥

D9 ol 4iBpdy (e odd (Fit; loj 090 45 bogspe s BV sam slasy el

S5 Literal ¢ Functional wiile 48,8 i ,0 sbae 3o Lol ! SCL ST 3 aslitnn Mol5™ ¥ iy
Al ;ieaiT 0,5 g5 Bud g 9t aid )5, 50
T do

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;53 < y9m0 50 Lo 90 Ao ;58 62



’ S Cardo §ojgp Sl Ol DIl a) (S 0928 6l 2 ubEM Joallygiwd ol g Julow
A 1\ Se

KT .

g pleel 2alS aglany Sl b amY (g 52 4y, Sy sl 5 oSy s 3 Jaall s Gl
ey ":‘1J=-';'i3 az ¥ all ey alolis “:‘IJ'-'-';'i: ozt ey T gl (T ogmi o cdlas
o slaanie Sals s dlal glaan] B Bio S s slacadsion et silaniis 5 53510 F
Szl 4y g 039 oy plaj 0 DSl () g o Sin B Ll g DS s (Vsb g 5l (U
€ 5les Q;'_,.i_f;-T.'a' PP JUVSRPIPIE Vi P | Y WK SN PET-R PRYVCA LA FEGIPLIPIEN PY EFICRLR B 1= H PR S UEJgee B Pt
sobess Sliwl 51 i lacmy waiyly 18 Jeadlygnis & 15 aials o aF laolsyl 8 alS gl g 0sus 8 s eas
335 g0 ilin (sla Joallymss plas o ol
Sz dg,y Dazg )l jelaie Ol Bl Jdos (o asg, Susy Q
lago paoles dalsl jo as” cunl Jlgl 3 Slolgal cely Jordljgiws oplicadlad (ioli8l ¢ slool als
c\.iLg oD @).w.: L.L?u 5 &9) RVOWRSN ?O)LD Sg>g s_J‘).o.>L: L».l?u 5 6‘)3 ws)g_i:b‘ g_a‘,.o&l.: )y wg) @)'w"
Aidd Solate 0S5 b ogo ol sl oals Lo 0 S5,

[ R L A N Iy AT ME ) ]

U

U

")9“"&50 C,w.:)db 4.39) Q_ACL) O9>' 9 o OL{.L.’::‘ K yo 0 dj‘)‘ LSQLO) (’:‘QLQA U‘PL: d.?uy dj‘)‘ ‘SJLO} ébLa.o

Il oauzs eslatwl ol ol sl SCL sladsg, 51 plaSzs 5l s 5luaiins 3 (5,915,5 095

(s d9h 00 ABLD )b 5 plowy pde plpljo a5 CSbo pnae (285 ke felse ol giue (pss
cel Joadlgiws ol jo byl @ axg pac 5 aBlol & wiiwn Oy ol Bl o)l Lol glaan] b Bi
ol Slewle ol

U000

By: Alavipour, PhD, PMP,CMIT  www.dralavipour.com .cewl gilodl guceo ;55 & 900 50 Lo 98 Jlao ;53 63



’ S Cardo §ojgp Sl Ol DIl a) (S 0928 6l 2 ubEM Joallygiwd ol g Julow
A 1\ Se

*

b ool Ggd Jorll ygiws SO calio sbawl oS 5 b cansdlel oo Jondl ygiws ¢y

WD o0 (600 ) CMS| el iy jlai jo Jordlygwd cpf 0L 5 lolyl

N
g Socmd Mol o duo pe j0 jlaicl Bl Bods> bl jI Clél golpsion ey,
O 4195 63190 (i 12 Y1 5Y Joadlygiuws jo wuld

. * 3 B \

g jlas S y90 50 (6018,1,8 b Jb g wiciud Caogs WBL oul 7 yhao 85le0

] ity 51 OB ford |y gind oy | alilb alolas BB eMbl Ol s b
(N

N

Wb ol ygiws SO | g ) ol DLAD] jlos HI5 Jondlygiwd (pl (30,5 |2 Y 03

s loi 43151 AACE 4 SCL wiile calizeo sl pis (gl o 1) caliseo s Jool
. J
( )
ol 50 sl (5500 Gl by Joallygiwd (nl (295 A Sl @

(N J
( 3 B z \
295 (65t Syl (ol 9o 5 el W36 Jasllgusd (] 39 50 Mgy Tt

. D9 (p g (ylojs 3

J

By: Alavipour, PhD, PMP, CMIT WWW.dralavipour.com el glodly gusw 155 @ yg0 4o Lod G99 dlao ;55 64



dralavipour.com

»
Alavipour Construction

Engineering and Management Institute

+98 21 46 100 445 Q) +98 21 46 100 450

Q info@dralavipour.com ACEMI f $
<)
1

J
‘_1.") ACEMI_social Alavipour_pm

¢ ACEMI_channel Alavipour_pm




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65

