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Z}&: Taylor, T., et al., Practices for Establishing Contract Completion Dates
for Highways Projects, NCHRP Synthesis 502, Transportation Research
Board, 2017, pl4
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DE BASHLAG SUS BINY BA NG 15 57.7
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Z}&: Taylor, T., et al., Updating the Kentucky Contract Time Determination

System, Kentucky Transportation Center, 2013, p10
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o7lo] BFAFLTE &3t SAPIEE Ass AAY. &, 712
FAHO= ALY HH(Production Rate)7} EFHEo] QA koo,
T2 AAY TFG &A= TAEALS 1Ect 38 "§EATE 49
2 HET 5 AL VIEFARA Y% AAE 2970 F W F 5
N F w54 (17%)°] ALt =

‘B8 A Al(Integrated Scheduling)’= 8 349 ZHAEF o]9
A, A JH(Production Rate), BRI ALs FJEIF nF F34
AN A A|ARE EEste] SAPIREE AASke AAE BT
olwff, FAIZF A A|A”Iolg} $h2 Bar Chart, CPM 7% 344
3 ATZE0] B F74MY JARFS 7R, ol "SHAAE
2071 & 0B F 1470 F w8 (B5%)0] &St U=

- SSUE SAVI AFEAA S| MRS ot A



o A71et o] 7+ F9] wEAgo] &8skl Y= FAVIRE AFAA FBE
BAVY JEO ot A, 71E FHFE+ZLY FH| Qg AA, SHA
AL} Zo] FET £k AW, AYAHI-EF 7|6F ®2(Production
&Quantity Based Method)®} Z2AE uj7j¥d 718t 9H](Project
Parameter Based Method)2% 7% 4 Q.

- A ARl OfFt AA|, 7% BHEAY FRO] A% AA, B3
AT AmESolo] o3t STAAL BAH-2F JIN WA S3ju,
sfEgol g EUAAL ZRAE B S8 o] o

3) SA|ZE MEET I

o

EH
=

0O <398 2-49 (99 Zo] F+ &g AR i AEXAF 2o o
29W FAPIZE A8 Al Production Ratelt CPM 7|¥i 7L &t
7} @o] E8EY Q. 0|9 T2 A= (OF 2-49 (b} &
o] ZyZ+9] wEAdo] AAlEo] F2 FPst= FAY EAolu 371 A
Ao oA A =g oz ekl A (53%)7F TP TS

Histaric Project Durations  [NENEN— 15
Crifical Path Method-using project specific lozic [N 16
Canstruction Personnel estimates [N 11

static Froduction Rates (agency based, just not

|
frequently updated) u

Historic Project Production Rates (agency based I 1

and frequently updated)

Construction Personnel verification [N 10

contractor input NI S
Generic Production Rates (rates from outside
sources)

Intelligent Production Rates (2., adjusted for
|ocation, project scale) —

I s

critical Path Method-using static logic [N :

Equations to Estimate Project Durations

(potentially regression based) . -

Unsura O Mote: Respondents were asked o
check all that apply

cost/value Loaded Methods 0

0 2 &4 & 8 10 12 14 16 1§
Number of Respondents

(a) E8sl= A= & 7I1E (b) AFE=FO Ty R

(O 2-4) = WSH 7M™ Al E85t= A2 Y MYTF9| JURY
A& Taylor, T., et al(2017), AAA, p21
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o F WEAo| FAM|TFE ZATHo| Qo] Production Ratett CPM 7]
Hyp e A7t @ol E8EY, o 7HR] A ZZAEQ] FAL
717 AR R, 34 ARRS] Ay AEAo 7R AEH, AlSAE

o T
e gol TEEL Y= 4.

o CPM 71H9 Ao F9 TANY] AAZH7E} 0|9 A7 AP 2HA
H CPM 7|EFHH(CPM-using static logic)d] &gHT= T4 A
A7 FAEAS HA AAEF ol +AE AAStH T4
(CPM-using project specific logic)o] Zo] &5 L.

© Production Rate®] Afol= 79 g Ee 7|2 E8sP7|HEY
= F 1Ed0] A 71l E FHYcte A9t B 18y F71Fe
2 s 4= F2 "l

o 3]AEFG] ot EFA|A(Equation to Estimate project duration)S
F W50l 8ot A= TR H Ao=E YeRd

O <O 2-53 Zo] FAPIZEE AR ol &#8dL4(Working
Day), Z&t gl|o](Calendar Day), &5U(Completion date)°]l 2Jgt
Hho] 885 9= BA gow, 37iA] By F 3, &AdY
=, A9 glojof 9%k HhHO| AR o] ARREL U

SERIEETE

ﬁ Lo
oo R = = HE IIIIIIIIII||‘|

43 54 62 37 49 5039 2225 3846 26 27 56 32 24 53 28 3655 3031 5765 47 35 64 34

Response D from the Survey
W Calendar Day Working Day & Completion Date

% of Contract

(O 2-5) F WSH0| SAV[ZE 2™ Al E8ols 2YUr9| Y
A} Taylor, T., et al(2017). AAA, p21
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o &Y, £AFLYS o3t wiHo] Wol| ARRE= o]fE= F WFA0]
Tt A= FAF F HIRAL7EA] "rYgetr]| e AR FAPE ®
1, AN 5o2 FFo] FHkst FAP W] fEoR o,

O <39 2-6)3} o] & e A4 AFA g4 AEXRAF Zito]| o=,
SAZIZE AR Al 5% AR 3719F201L THEA Q3

o FHWA 7pol=giRlo)] W2, FANFE, AlSARY] Qg 9 Ad| A4t
A, AR 1Y 59 89 Production Rate &8 A] HIYEE 3}

St 2t 497t

al

W2 Ao2 Y.

Project Phasing
Maintenance of Traffic

Letting/Award Time of Year

Community Factors (School Sessions, Fairs,
Conventions, Evemnts)

Permit/Environmental Restrictions

Seasonal Shutdowns and Seasonal Limitations
Long-Lead Time Materials

Milestones

utility Conflicts/Limitations

Right-of-way Limitations

weather

Multiple shifts

Project Size Effect on Production Rates
Potential Contractor Equipment & Production
Capability
Reguire Maintenance of Access

Letting/award Delays

Economies of Scale in Bid Item Quantities for
Production Rates

Market Conditions (e.g., Material Price imdex)

I 1T

I
I s

I S

Mote: Respondents were asked bo

check all that apply

o

o 5

10 1s
MNMumber of Respondents

(O 2-6) = WEAMO|

SAZ I

L Al defot= B0

A4&: Taylor, T., et al(2017). AAA, pl6

4) ZAP7|Z2E APEMAS saopd Y
O ¥ 2-7)3 Zo] + 1FE
g REo SHAE F7]AHY
o, 1 o] SAZ|ZE A

Her
A AFA d deRAb 2] b2,
AA Zagel disf eles Alist AL

o sy wEolett AL AT,

44

M
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o

()9} Zo] F AFA ARA 70%@EIA e, A U2) 7
o] FAIZE APGAIAY BIVIS A B ESE (b)) ol FEH
T “gAlskA] o %(57%)” “+50~100%(26%)" 24 ZA|7E AAAA|A
/o] 518Nt ol AR itk 9ol teE ARG

(©°F ol SAPIZE AHHE AlEFAQRS%)EH= AAFTA(42%)7 F
E "HEehL Sl=. o9k g2 AAFATE AT SAIREY X*%}Eoﬂ
et A2 (D9 Zo] "FAUSHA] k5", “£50~100%"°] i
Ao ﬁ}‘?i%]. ILEWr /\P*H/ﬂﬂ A S 9 Xqﬂ*éoﬂ
et o2 "10~25%"7F g AAISHAL Q&

(a) 21 (b) Hety

+F- 25-50%

I-- -

Construction Design Other - please &
specify
Mote: Column widths are proportional to the numbers of responses in each group
{*Construction”, "Design” or “Other”). Block heights are proportional to the numbers of
respondents who selected the comesponding accuracy level within each group.

+- 90-100% I
I

(b) AFERM VS, Hetd

(O3 2-7) 2l SAVIZE AEHAL gabd ' HEy

A4=: Taylor, T., et al(2017). AAA, pp. 18~19
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RS

WSge ISUL SAVZ FEHAL] At

1) MAM ™HBO| 2|$t MAI(Archived Production Rate): H{X|L|O} nEM

0 =5 #AYo} 154

32 AL AHEO] 93t AAI(Archived Production
Rates)o] 2]5}] —1—/\}712_} ARk

)
mjo

T4 BRI A9 HHI A4S v o R ZAEFe} o] &£AE
FA5taL, ZAFEST Production Rateo] 93t &ALt 715%
Aol W HIAFLFE 4HE5H] FAPIES 4SS

(14 2—8>5’Jr Zo] MAYo} WEGL T2HE /R3S EH4Le} fA
A o g 67HAZ FESHAL Sl
Category Category Category Category Category Category

M 1 ] m v \"

1
;L__

LEVEL OF COMPLEXITY AND RISK
Ver

Lclw
Maintenance Simple Construction  Slightly Complex  Moderately Complex Complex Very Costly Complex

Projects Projects Construction Construction Construction ‘CGonstruction Projects
Projects Projects Projects (Mega Projects)

gh

(13 2-8) HX|L0ot WEX(Virginia DOT)Q| ZZHE RYEZ

" 2-9% do] o/l ZRAE fYPEE 7] & 49 &8
AAE AA SAVIE AP

SARFEZE Al e E T2AE JPEo] whEe] ©hA|o|A Bar
chart X Estimated Cost H]o&2 ZA|7HE AFYSE T35t ZAF
HR7t 37 B2gstag2 zzAE dte] %7]|ol: Bar chart B
Estimated Cost B2, ZZAE 7jdto] AY=ELE CPM HHK] HE
2 Eo AR A HedS mAg

o= o=
A&Hel mUEY 9 £4-89 B9 B BT 49498 AR
S ool APYE BAIZto| 7kgy 24

i)
[N
w



o (Category M, I, II) olA"E =2 5 Auldt /jHES; FAES
Category M, 5% 37 vt £ ZAP|ZE 270 vjgke] Aqfn -t
TARE Category 12 FESE E3F 35 4~671 EE= TAMIZE 3~9
MY olH9] AR FARE Category =2 E5H3H

- ZAUet AR T FA|ER, TS HHALE S8t 2 AA(Final
Design) 9 AIFE FAZIZRE 48 ojdf, JAPITE AR Al JjA}
it 7MY, AES AEISt A= (Schedule Narrative Package)”t @

. Ol T AA = AHY A5 HAEY dEEH| 39 A HESEH
01 HAARYH E= STAPIE 8- Bty 259 2%

0]
.

J
2

0
Q.

\
i

- Bar Chart = Estimated Cost ®Alo=x Al T=95k, Dura-

]

I KR i]-_Q_—].o:] ZAb ] }(;‘d—:ﬂ_o U= 01)_9_ A5
Lator 227138 &30 AF7 (6] To=2/= Wow.
. Preliminary Design Detailed Design . . Advertisement & 2EE
Scoping Phase Phase Phase Final Design Phase Phase HE 4t
3¢
Design Approval  Design Field PAC Pre- Plan
PrITeam Mestng ate  Constucabty - Approvl oonstmmmmy inspecon  Constucailty Advertisement Submission
Review Team Meeting Revi Conference Date
Date Date
i .
: ‘ ‘ ‘ DoEwm | : : ST T
Category M i | | | | Bar chartor | +EEY Y BNENS e
OfARE EF S ! ! ! ! | ECM, FuEY Schedule chedu’e Narrative
e ) ! ! ! ! Dura-Lator L Narative Package Package
Fojot 25 FA | | « Dura-Lator
Category I
335 37 0% A2 ! ! + Bar chart £5
=2 4 : T H r =
A R ST 24 1Y 6349:1 0}:‘ Aol c | ! b taer e | TEEERSNEAR " etmated Cost
- Es = 3E | ECM, e edule
Databg seﬂilkl b = E,.' Ec; d g. = | Dura-Lator N Narrative Package » Schedule Narrative
Category IT | " A ‘; Package
3% 467, 3NIZ 39 3 | 3 - Dura-Lator
742 0|Ue] A7 BA | | |
72 27|8% SyEe U B|RSHET
Category I ! "N,(,,‘m smpg | HMBIHED auug | ;c’;wlq Az + CPM
BA7IZH12-2470E 0|y | Dura-Lator LM Narrative Package : « Schedule Narrative
3478 ZNETE $) ! (i
.......................
Category IV
BA7I7t 24-3674E 0|
F072 NETESH o @I
H | | | | H = Schedule Narrative
| RTIANE | [ ' 1 32g3a | FREY Y BANENS
Category V Bt amye | SAEIEEL e HSEN | ague T chedie Package
TAI71Z 367K 0|4 Tk Dur-lator p Lol Narrative Package
Aotine sAEEE D ! !

(a8 2-9) HX|LIOF nEHM(Virginia DOT)2| SA7|ZH APEHA 7HE

o (Category I) SAHIZF 12~24704 o = F-A7E 3AHERE
§)E Category IIO&2 FTESH Category M, I, II ZZAEHT} &
AMfEel BAerl =oug, /\O'W\ﬂ/éﬁ](Detalled Design) TAO A&
B 2¥lo] 44 SAPIZS ARt
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- AAN] AA Al Bar Chart®} Dura-Lator® 7|12E 7| F7|S A4S}
A, A A T= FA9 AeAd HEE o AA AARH = &
APIZEE R -EHAS HS HA AloAEs CPM HHAlE 7122 A
3718 Agstal, F AA AH9 A3 AES dFEY] 39E &
of AARH E= ZTAIZY AFAEAS FES ol AEZAIE HIE
o7 FF¥Ye AT 299 IAIRE A Al E5  Schedule

Narrative PackageS 233

- A AAEA AP 60% °1FD) Al AdSRe =Tl A

(@]
o)
ouz I meAE YRE G DB $4 ZaAEe] AelERo)
2o YRS BEel A /1S AHT.

o (Category IV, V) TAMIZF 24~3670E oy E= F it 3AHE
FE - B)E Category V2 FE3SE ESH TA7E 367049 oA =
oAk e SAHERE [)E Category VE 7% oele] FA}
Hoh Ut 33 BERer =ouag  7|8uA|(Scoping Phase)ol A%
g 3% 2A4 IAIE AR

- 719) &4 A] Bar Chart®} Dura-Latorg 7|22 7§ 37]& A5t
i, id A AY AleAd FEE SOl e HARH Ee AR
= T4 -HA Al AA A= CPM B4 7122 Al 3715
ARgstal, A AA TE AR AlFA8 AEE B Al HAARH
= JAVIY 430l HEH. olF T AA Alde T719F¢8
& CPM 3430l wtgdsta, & AA T= A9 A348 HES
A=Y 3o Fo I HAAFHE HESHH 3¢S &4

- 3O FAZIZE A Al B SARZE AR Al aEARRt 7Y, Ax
E2 AY3t A&E(Schedule Narrative Package)E vlEd 7138 &
oF Al AAEA AP 60% ©]F) Alofl= AU EFe] A=A
gouwg A nDIAE JHEF T2 DBOJA A ZRAEQ] AASF
o} EF JHE &gt g F71E AEE

O #HAYo

Z
=
T

e

BEAS BRI A3 geshe, B/ES A% ARt
o
o

]_
790 Bar Chart ¥ Estimated Cost, SANFE7} 21 F
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3t 135 @) Q5 0] O =
71478 H7F S5 3% CPM 7|¥s &85t U= °l&
o 37 [0) o
7= SAZIZE ARGS9 2-1003 2.
| |
} } Estimated Cost 4] Bar Chart ‘24
S ] [ o A Z2EEQ
| ‘ | BATIZL BASY 2N | | AR ES |
|
Fo— | ! 1
i ‘ dof ==dE A ——
! S | BAZN 4 Activity 3t 88 =4
| 1% I )
S i } A gl === E o} chjl Production RateE S8t
| | SZ2HEO| TAPZ O H @ Activity's ZHi7|ZF 47
| |
! | Il
Gonsir - | ool =2HE Activity®] HFAFE HiE
! } BAZIZE 1 EH BA7IZ 4D
! ! 1 i
PROJECT } SCHE‘DULE Dura-LatorS S8 Dura-LatorS S35t
| WORKING | CALENDAR e E3E M= TN EZY L=
| DAYS | DAYS
} | Dura-Lators HZL0 EY HEE X85 22O
|
() BARZE A 7|2 mEMA (b) AR D2NA

(O 2-10) HALOL S| SAIZE L Z2MA

o (1% 2-1009 (a)2} Zo] CPM WAl& FAFEZ Production Rated]
2 ZA717H SAFE Ak Ao o5t A A A|(Logic)E 11L& ok
of &£&A7IIHE AFEStal, Calendar Daygs Z-&sto] 2E £5Y

(Contract Performance Day)& A4

o (¥ 2-1009 (b)+= Bar Chart?} Estimated Cost W49 FA7|7H
AREAAE JeEPH AY. Estimated Cost WAL 1A SAF T2 AE
o] FTARHL FAIEE RARRE o]F, G ZEAEQ FAFHI}
H| W 5ko] FAZ|ZHE AHY sk & AR TS Calendar Day9] ®F
92 A Ysl= Dura-Lator ZEI1HWS F@slo] Ay}t 2FIS
v 23t AA ZAIZEE A4S Bar Chart 4] AWz o=z CPM
WA T GARSIY Calendar Dayd] HE9S X|Ydle= Dura-Lator T2

ol oJsf] A FAPIZro] AAHT= Hol Zpol|7t U=

.

O <329 2-1D3 o] HAYot wEd2 FAZITE Aged 9 =9
9 849 TFERAAE SlevelE 7Ntz £dska 9lg. °olE
Z2AE JEyE 9 Bar Chart?t CPM #AE &8 ZAIZE 4
g Al FeHoE AEshL S
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o ZZFZEFA|A+= Project, Major Phase, Major Work Item, Work
Package, Activityd] A2 FAAE ] AS.

Level Title Description
Project The project
[
| somermucruns |
This level subdivides the project into the major phases that
i Major Phase comprise the project. (e.g., administrative, procurement,

construction, etc.)

This level subdivides each of the major phases into major
" Major Work Item | work components or deliverables. (e.g., under the construction
e
phase: bridge 1, bridge 2, roadway, etc.) -
==
This level subdivides each of the major work items into work 5
pr—

v Work Package | packages or components. (e.., under bridge 1: abutment,

This level subdivides each of the work packages into specific
v Activity work activities. (e.g., abutment: excavate for abut, FRP

abutment foundation, etc.) | T

Form AR i S BackFiLL
e T = e | |
o 2fAlO V\/B S
(@) WBS 7HQ (b) WZZALS]

g 2-11) HXLOF WEMO Work Breakdown Structure

O <& 2-3)3} Zo] HAYol 542 Production Rate 7|2 A T
FAE AL Baslo] 2gelT, old] (I 2-4)9} ZHe 3'—/\} EX
H BAYASE ZEolo] £FAFLFE Aot S

(B 2-3) HX|L|0} WE42| Production Rate ME
ltem Unit Base Rate

Grade Items

Mobilization Days 5
Clearing & Grubbing Acres 3
Demo. Of Buildings Each 1
Asbestos Rem.(Small) Days 4
Asbestos Rem.(Large) Days 10
Demo. Of Asphalt Pave. S.Y. 1,500
Sawcut Pavement L.F. 800
Remove Curb& Gutter L.F. 600
Remove Exist. DI/Manhole Each 6
Temporary Detour Days 6
Roadway Excavation C.Y. 2,000

H2E Ol s5Ud SAVIZE LHEAA - 23



]

o HAYo} WFAdLZ Category IlI, IV, Vol sigdE+= Z=2HE tfs]
M 3715 APEstal UL weA A 371 48 A9 H
Production Rate(Grade 557} &%, Traffic 217 &%, Bridge 84
N FE) olQelx i F7] Al k!

AL
Production Rate(147] &&E)E HE 2 vld

313
O O

ol

(B 2-4% Zo] 34 S48 EA4AE A9, 1T,
AAH, AdEFger &5t vkl S AYE 48
g el EFL Production Rate(7]12 Production Rateo] JAt

[e]
4 g BAASE B Folo] A& DB ol 42H.
EXSlo

&gl B, EAYEHE E99R1 2= Roadway Excavation)ZY2]
Production Ratex= 2,000C.Y/day(”]% Production Rate)x0.65(EZ/E]
HAAE) x0.88(1878F EAAO Qo AEH 1,144C.Y/day?l. °k=
ZH] 1971 S12o] 1,144C. Y9 AL §F 4= Qoi= oJu]e]. o]e} Zo]

W_ v T a=
SAEAJo] i A ALY APES 9ol 24 Production Rate7} -8,

E
=

LENO

(B 2-4) HX|L|O

| SAMSEE 2384+

Factors Adjustment for Noted Conditions

Location

Rural 1.0, Small City 0.85, Big City 0.75

Traffic Conditions

Light 1.0, Moderate 0.88, High 0.7

Complexity

Low 1.0, Medium 0.85, High 0.7

Soil Conditions

Good 1.0, Fair 0.85, Poor 0.65

Quantity of Work

Large 1.0, Medium 0.88, Small 0.75

OlXl: Roadway Excavation

Moderate traffic, Poor soil condition

2,000 C.Y. x .65 x .88 = 1,144 C.Y. per day

O ¥X Yol wEHS FAPIZEE AFgSol Qlo] HIZdU+E ¥rsol=
Calendarg (E 2-5)% #o| 5702 FEstal lom, 2ol E49
oA AgFog 85k QL.

24 - BBHE BADIZE AEAAS) 73 ot o



o 7]BA0g Standard 5-Day Calendar® Z-83}l5, 29 EA
w2t o2 471#]9] CalendarE 83

T 2-5) HX|L|Ot WEMO| Calendar &%

R4 LHE
Global-7Day 7Y 2R/1F, 2487 22/1Y, FLOILE 0| SUS
Calendar YUEBL, Al HAT HE, 232E 2 Y0 NME
Y Z22/1F, 8AIZE 22/1Y
5 2R A9 FY, MY, ZSU|EY, A=A BANY, dFY,
SH, W58 o, M2l E, FHZAME, F2ADMA,
Standard-5Day | HXILIO} wS0i Qs S0 XFst &
Calendar 2|2 597 NOAAGHYLZ|Y) Xt=o 27tst XY =7ts ¥
1% R+F)
E2-0E AHMOA HS 712 O5HfME OIATE IHEA
ZX(128 24U~38 15Y)
Environmental | -3tX AMMot=s S8 ESE o =8|, IO, &4, =&
Calendar =X(2g 15¢~6¥% 309)
Lan in _ - ° °
TOCONG | g e ol Us FPNY SY INUY 12~98 302)
Other Calendar | -ZI23At Al 6Y 22/1F, 10~12A12H/1Y Tts

[e) =4
2. W, CPMAM9 B9l 48
2L ol g3tel FAINS AFAT AL

o (a9 2-12>9] ()2} Zo°] Dura-Lator T2 19| qFPHp= Fof 2
Y5(Workdays per Week), €3 HIZI L (Adverse Days), ARPAE
(Start Year), B2 Z47]7HRequired Working Days)¥.

- olF 9 AFLre A9 PR YS = (E 2-5)9] Calendar?] #30
o5 2o R Ysh= AY. ESF I8 AA77H Production Rate©]

O
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o Yol uet (1Y 2-12)9 (b)% TS WA IR AZL-E3Y
o] ekt =8/} AN, ol B9 7P B BRI K 71 B
7+ A & g A a}O FAZIZES 169%(07.6.16 23, 07.12.4
FB)ol, 4 1 B 1969(07.11.19 23, 07.6.2 2D,

ZE
s

,,,,,

Projoct Duration (calondar days)

7sep07

—+—ReqdCoendaDays  emmComplsion Daie

(@) Dura-L

ator Ha &

OEE

(b) Dura—Latore| ZAP|ZE ME EH

g 2-12) HX|LOf s

9| Dura-Lator 22174

o CPM7IHE &3 TAIZE 4H8 Al &5 A8 AZEQ o= (O¥
2-13)¢} Z+2 MS Project X Primavera T& 13

vDOoT

CONTRACTOR'S BAR-CHART PROGRESS SCHEDULE

o ACTIATY DEACEPTION

BASCUME | comaoet | oma | =] |

sur

R,

§§§é§§§

ERpTe—

I [E[SE VB2 8 B8 18 8 e e

i s o foe | fie s foe | e o e e o e o | =

5 [ (3 (o (5 |o | [ [ [ [ [ foe [ (o | | | | [ [ (e (e (e | |5 [ G B

e s ol e
(s s = M i i o A M ol W A W
s [omesTma[ 0 |+ D e
—

Lrenin
CONTRACT NP DATE: vl 00 | Aot Pogre
CEHTRACT COMPLETICH DATE: e 2080 Sssanrg e
PROJECTED COMPLETION DATE: R
CATAGATE: b 3

acma Construction Company Inc.
sample Project
Manthly Prograss Schadule Update - Aprl 2008

LERA S| A=t

Sd0| CPM AZEQ|0=Z &&dk= MS Project

|'O|-

[

ot



O (O™ 2-14>¢9F o] MyZAJo} wE/d2 A Yot FatsKVirginiaTech)
I} S| “Partnership for Project Scheduling” T2 13& 29%slo] A
B2 wE3 ofZd FAF AXARARIFTEH, AR @, AYRd 5
of I3t =) A AAst 5.

o I ZEIRLS WAUol LEA Bk ofst AgA] AR iy
o], exetel F419 11749 2, 57) BER T 9L

o TAb AAAR EXHS 5] EBK(Experience Based Knowledge
Database)& =51 34O ™, o] 53| Production Rate?} H[Z]
A4 ARE F7|HoE 7Ast Qs

=1

DOT
WVugmlaTech Pre-Advertisement | Pre-Advertisement Post Award
General Critical Path Non-Critical Path | Post Award Critical |  Non-Critical Path
Scheduling Path
Knowledge Scheduling Scheduling Scheduling Scheduling
Developing a Developing Pre-Advertisement Reviewing CPM | Establishing Sehedule
Consfruction Plan | Pre-Advertisement Schedule Schedule Updates | Control on Category |
CPM Schedules | Development - Focus and &I Projects
Maintaining the on the Planning Assessing Progress
Schedule During Phase for Category IIl
Consfruction Projects
VDOTs Establishing Contract Schedule Impact Reviewing Baseline
Experience Based Time for Simple Analysis using CPM CPM Schedule
Knowledge (EBK Projects Submittals
Using Sequence
Templates for
Schedule
Development
(a) Partnership for Project Scheduling (b) s TZ]HO| 57 2E

(23 2-14) HX|LIO} XSHdt HX|L|Ot SaLyste] S| g 20N

2) 7123™HE #M|A(Pre-determined Logic): IAIEMIZ nEM

O "iAEA2 2832 71283HE AA(Pre-determined Logic)oll 25
SAZI7ES APYetal Q1=

o Z8 BN AYFRY ol A7t MIW NEIHES VRO
34 Gt AU et QuHe RSl 2YASE AP
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The WBS structure shown below was created within the project to allow for additional means to organize the
Additional WBS detail may be added and utilized at the contractor’s discretion.
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| Select Activity Code
)

~ Dizplay: Activity Codes
Activity Code =
C11111-SubPhasze
C11111-Step
C11111-Type
C11111-Responsibility

ddddg

(a) WBS &7

(b) Z2(OtH[2te] WBS FE

(a3 2-17) AEEM= wSM9 WBS

[Project Name: CONCEPTUAL CTD SAMPLE CTD Schedule - All Activities ‘ MassDOT: Highway)|
[Actvity 1D [ Actvity Hame ‘.3{12{.’2,"..‘ Start Finish ‘ e== : = ‘ = =
(O3 (Gl [aZ [o3 [a4 [oT (02 03 [ 04 [0l [02[ a3 [ad [ a1 [o2 ]
CONCEPTUAL CTD SCHEDULE SAMPLE TBad!06-Sep 1, 200k 14 t = P ; HER S :
Milestones 1145d 03-Sep-11  21-Oct-14 :
ADY | Advertise Date 0d 03-Sep-11
A1060 | Bid Opening 0d 24-Jan-12
A1000 | Contract Award [Anticipated] 0d 23-Feb-12
NTP | Motice to Proceed [Anticipated] 0d 24-Mar-12
MSD2 | Full L i let od 22.5ep-14
MSD1 | Contractor Field Completion od 21.0ct-14
Submittals 60d 24-Mar-12 | 22-May-12
A2450 | Prepare and Submit Submittals 30d 24-Mar-12 22-Apr-12
A2460 |Review and Approve Submittals 30d| 23-Apr-12 | 22-May-12
Start_Up 106d 26-Mar-12 23-Aug-12
A1120 | Contracter Mobilization and Setup 35d| 26-Mar-12 | 14-May-12
A1130 | Uiility Ceordination 30d 13-Julk12 | 23-Aug12
Construction 556d 23-May-12 | 08-Aug-14
A1150 | Install Praject Signs/Tree Protection/Erosion Control 5d 23-May-12 30-May-12
A1160  Stage 1: Middle 60d 31-May-12 23-Aug-12
A1170 | Stage 2 Bridge and Roadway Reconstruction (East) 165d 24-Aug-12 11-Juk-13
A1180 | Stage 3: Bridge and Roadway Recanstruction (West) 165d 120uk13 | 29-May-14
A1150 | Stage 4: Middle Roadway Construction 22d 30-May-14 | 30-Jun-14
A1200  Memorial Dr-JFK Str intersection Reconstruction 25d 30-May-14 03-Jul-14
A1210 | Nonth Harvard St-Seldiers Field Rd Intersection Recon... 25d 07-ul14 | 08-Aug-14
Close-Out 50d| 11-Aug-14 | 21-Oct-14
A13200 | Final Traffic Signals & Marking Plans 5d 11-Aug-14 15-Aug-14
A2140 |Landscaping & Paths 25d 18-Aug-14 | 22-Sep-14
A1260 | Punchlist and Contractor's Demobilization 20d 23-Sep-14 | 21-Oct-14
EE—EN Remaining Work Filter = TASK filter: All Activities Date Revision Che.. [Appr... ;,;e;::e::y MassDOT Highway
EE— Criticel Refialiiag Yiork Project Start = 03-Sep-11  Project Finish =
- + Milsstone [21-Oct-14

- 2
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nlUAE G
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ABP04 | 5d, 8h, Ohol 5A/13F, 8AIZH/1Y, &Y 0Y/14
2 5 Of7t=He
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ABP10 EJHj' II-O-I |:||_§°k| 129—4 16— ’|°.I 150|( %r 1 xrgxm 7x-|)
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6. CTD H=0| X[HE=UASLIIF?
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HAl((Integrated Scheduling): 232ts0r WEY

0 oZetant B4 AYFRY &4, A AR, uZges Au
7t BE SUE AAS B FAGES AFAT US
o WAEAZ BEAT ¥ oZetsnt WEAHY CPM /1% BHAY
AXEgolols 28 Ao A AR gl 9L,
O <FE 2-8)3 Zo] LE8er} 1&g Z2HE /32 E4Ee 452
o wet AR FReT % ey olejst RRAE 998 BA}
712k AR AR H8YHE MER FEE0] QA %S,
(B 2-8) @22ts0r WEMo| IZHE QIEF
7= Tier | SAt Tierll SAt Tierll SA}
-EXIC T A}
~MSTAL [E= EMEEAQ|
-=8E A S = MEt OITCHXI" SA
—CRHRF £ THER 2A _Eerﬂ: );:ﬂ i_"; E;g ~LIX} e 2 CAHTAL
sz | -cPv ol meeE | & LS RS = 35 olsiz Ty
2l S7PHABEO0F | _qior) 1 ojelo) zAY 8 3i
s 2Af et S ~BEAAP} 71551,
Production Rate0il 2laH
37KPH0] B0l SAt
U8 A IHEEAL _—:%r 7H*.J Q) E# = 712 Y MXISAL
(MReconstruct Existing
Alignment
(@Widen/Reconstruct
Existing Alignment
®Reconstruct City (@®Country Bridge
Street @Signal Installation
@®Construct Bridges ® Striping or Guardrail
o oo and Approaches @Bridge Repair/Joint
MlE . . iy
=T #Ae ®Construct Bridge (®Bridge Painting
Box and (®Bridge Deck Rapair
Approaches @Overlay
®Intersection @®Chip Seal
Modification
@Bridge
Rehabilitation/Repair
®Roadway Repair
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o BEXT.J4rrl /g & Z2AEE Tierl, 9 Z2AEE [, 7}
A AL ZZAEE Tierll® FESH o9 2 FHo| wZ FAE
H|Z2L2 Tier 1(7.5%), Tierl1(40.0%), Tierll(52.5%)Y.

- Tierll] T2AEQ Ao T aAy /JAd 9 s 5 8719 A&
AR FAE Qo Tierll ZEAEL 7}5%1]%_! HAAZA &
Aol NEF AR FAEO g ol Tier] Z2AEE %‘Eﬂ
A& FAR o] SIA] g3

o Z|ZGANARY FAPIIEE HIEG Z=AE ARkl AQ77RE
Project Management 48] 3 sfof o2 HH FA7} Zofsto] Ak
Aot FAAR] FAPIEE AT SR ol%, 7[ETHEe} A A
HE &8st A5kl Q<.

O (¥ 2-19)9 ()2 Zo] Z83n}t wE/d2 AP AFY A €85
L IZEEAAE (E 3-8)9 IEZA(Controlling Activities)S 7]&C.
2 $Ho s

o (O¥ 2-199 (b)2} Zo| AAold T2 TAPIZel 7P & JF

U x)= FFAA A9 Y5t AHA(Critical Activities)™ 54419
oqo"} o]8-Al7KTotal Float)o] EF & vla| A< 2L oJu|gh

>~

PROJECT
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N
rx/'
> ACTIVITIES ACTIVITIES OF A
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o FAIZE A Al ZEEE VEFHHEE Tier] TRAE
ZAE 87, Tierlll ZZAE 872 = 17747} ulzi=lo] g

—

dlo

7N, Tierll =

o Aol I3t A (Production Rate) FAEE FAM|ZE AHY9
7| ZARE E8olH, (F 2-9)¢ Fo] TRAE EAXo| mt g F
435 £+ Qe E FAZ B, FAY@er TESI QS

(B 2-9) O 22250t wEge| Halaeyd Y M (Production Rate) HE OA|
SN Controlling Activities Uit Ea:[l:: l-%;li ERI:'E
1 Mobilization days 2 4 5
2 Traffic Conirol & Detours - - -
S1mns days 20 3 40
Stopmg Lf S000 [ 10000 | 12000
Barmer wall Lf 625 1045 1338
Pavements for detours toms A00 862 1600
3 | Clearing and Grubbing days 1.5 4 6.2
4 | Removals - - -
Pavements (Asp/Conc) Sy 1200 1200 2600
Excavate’ Bommow Bridee Stucthure Sy 80 620 1600
Cold Mill pavement Day - - 1
5 Grading - Top soil, excavation & embankment - - -
Unclassified Roadwayv Excavation’ bormow Cy 1800 2825 7000
[ Sub Grade operations - - -
Soil Stabilization works (Lime or Fly Ash) Sy 1900 2500 4600
7 Dirainage Structures - - -
Storm Drainage Piping Lf 30 110 190
Manholes EA - 1 15
ECB's (Extend’ install 452", 3'x3’, etc) Lf 25 a0 a5
8 | Retaining Walls
Excavation & backfill cy/day 200 350 500
Febar m/day 235 3 4
Formwork sfca'day 1700 2200 2400
Conc pounng + cure cy/day 75 80 o0
Q Box Construction - Single or Multi Cell - - -
Slab (form, rebar. pour concrete) = 200 350 570
Walls/wings (form, rebars, pour concrete, strip
forms) sf 125 2940 370
Eoof Deck (form. rebar, pour concrete) sf 125 200 370
Backfill at box Y 300 410 520
Parapets, if required (form. rebar, pour concrete) If 20 110 175
Cunng days 3 7 10
10 [ Bridze Construction - Single or AMult Span - - -
Dmving Piles If a0 257 T00
Abutments (Febars, Formung, Concrete) cy 29 375 5.6
Dimll’ Pour Piers
24" pier If 120 175 200
36" pler If 73 125 135
48" pler If 70 100 130
72" pier If &0 80 115
RI2 012 BB BAIZ PSR - 35
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Acthvilies "“—\-\__\_\_\_\_\-
Ecue Brie Gantructian T Parmanant
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Retniing
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C-. arirsil

oo AN l\
anishing \'\ . 1.
structimes & nm-w
prvemEn \ \\

J.l’ \ ™, Finish Cloanual | | Phasing
e Trame Bese Surlaring 1"*‘;;91 Open Lo Trafiic Allowance
zation Cortrols Dperaticns Warks Shouldenng
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Grufibing

Ercsion ,_/

Contrd
Signal

/
Inetaitaficn

Ebecliic —~
\ ng'|I1I|'g il
Wodh

(@) Tier | ZENEQ| 22|xf7t 2X|(General Template)

— — ) ilization P!
Mobilization Phase o ——Conet Phase Demobilization Phase:
- Eridga Construction -

Wals' Baddil|
wings at hax

—Box Bridge Conatruction ___——"

Traffic:
Closrnod Phasing
] 0 to Trame| | Alkwanca
!

(b) Tierll Bridge Reconstruct Existing Alignment Z2HEQ| 2 |XIA7t 22X (Template)

Farm, Class &,
Clean/ Repar Slab, BorC Hang Pour Pour
| Epoy Bridge: |—| Rehar, |— Bridge || Bridge Conc  [—{ Approach | Curing
Cracks Juiniis. Puu Bk Beanms Parapets Slabs:
L Dack Repair

A=l

Demo Cleanugl’ )
- Structal Roadway . Phasing
Matil Bri . E
=S - “'gfm = gel {Asphalt, PG, Curing) g [ GRS piance
\ Ditour /
Faving

(c) Tierlll Bridge Deck Repair ZZHMEQ| |XtAZt ZX|(Template)

(A8 2-20) L2350t wEge Z=HE [AH XY 2X|(Template)
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O (79 2-21)3 Zo| 93eart WEYS BAVRE AMY LXEelg 4
871 MS-Project 7]ilell o] DB} 75& F7Kstol B85t 9

do

R TERERE IRERREREEE

Addifonal Technical Detals

(a) D2HE 2| XA0| MAN M2 (b) Z2ZHE Template OA|

(O3 2-21) 23220t WSd9 7Y LATEJ0(MS Project 7|

User selects the

aciivities and sub
+
Userchonsesﬂ oy ,.-@ \\ aclivities ( J«lx ) C =g )
7\117
template - 7
[ B:ur x ] [ L }
conpacts I O [ SH= Template ] [ ADI TE 4B }
database and ﬁ i ——
Ioads the \‘_‘4 Printer ?
requested Y
templa \[ The output s updated
R Y in the database and [ _‘c'f d] [ P EY 2E HE }
eant o MS Project flls
base and to the printer. ‘ ?
Access Logic TEEET
[ % “ "] [ SAIZE 1A AE }
~d

(a) 2E2t=0F WEH2 WBS 7iE (b) R2|Xt{o| o

(O3 2-22) 232430t WS- S/ AZEQ0] JHE R AEHX}

o (18 2-22)9] ()9 Zo] ZRAE oFgd T == 0]E719
Ars A, 283 A AR (Production Rate)”} %XH% DBZ
\=4=1 ;._7}1_61— o9} Z-& HRE ALRA7} MS Project® E3) &-85}0]
SANHE AHSkal, 1 Aie tA] DBO AAE = RERE S

o (I 2-22)9] (b= AZEOlE Z-8&3 FATE AP

i)
.l
oS,
B>
[H

2%t 012 ZZAA ZAP|ZE AN A - 37



EF0IE BEY TARE A A ASAE Y EL S nse
Ae EEAE Templae 44, B2 B 719, B4 Hn
Ae@AZ, BEE A9, BINE olFY 2A PEY. Y =
2AES] SA4 Templated] EE BAIYL 37t B 447 B
2T A9l 4Gt YAR 2T & AL,

O (¥ 2-23)9 (a)9} Zo] oFetort wEAL T2AEQ] HA AlF
2 HEES e wE dASs AEL AAE BElet 154
A 8 R AHEER Y At JE FT/E A "ProejetWise =t
€ A&a"E 5000 83t Qs

o (1% 2-23)9 (b)2} Zo] “ProjectWise” A|AHOAE TZAE HH
(Project Information)7} =1 Y=o, —‘—*}712_ A Al QFEEE
AEQl #|HRY EFeF o5 Aw T, WA AX(Production

Rate)e &3 -H2A o}oq F7|H oz 7HAE T 9“_%.

ntent Management and Sharlng

Managed Workspace:

Standard Workflows
=
B

Milestone Deliverables g

* Project Information

(@) PrOjeCtWISeo| __'.L 1 (b) ProjectWise 2| HE&

(a3 2-23) @32ts0t WEM9| ProjectWise
4) 538 MA((Integrated Scheduling): ZE7| nE5M

O v= A87] 2542 SEAAE &8st AV st U=,

o oZetsnt WA 2ol ALy THHL /18 L AARANAE
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Estimated Duration for Projects Less Than $1 Million

Item#

Current Year: 2015 Cost Index 10.94303529 Range
Lower Upper
Duration Duration
Activity Input Value Mean Duration (Days) (Days) (Days)
Construction Estimate 0 0 0
1 Select Design Project Type -
. Schedule Estimator ]
Work_Sheet I.\Io.te& . i X Proposed Letting Date 7/2/2015 |
*  This calculation is for project with Construction Lower Range| Wiean |Upper Range]
Estimates of less than $1,000,000 ONLY! Estimated Calendar Days 0 0 ol
*  Forprojects near the $1,000,000 threashold, you Estimated Completion Date | 8/1/2015] 8/1/2015] _ 8/1/2015
should consider trying both tools and comparing Estimated Working Days** 0 0 ol

results

. Insert applicable criteria in YELLOW fields

*  Always verify results with experienced project
management staffl

. For smaller projects, providing schedule flexibility
will resultin improved contract bids. Considering
projects in terms of the number of needed
construction seasons may be the best approach

+  The Schedule Estimator uses the annual average
working days per month to estimate working days
needed

. Cost Indicies are updated on program initialization
and valid from 2003 to current year.

. For support, contact: kytccaddsupport@ky.gov (click
this text box)

**Adjust "Working Day Calc” sheet if desired; calculation attempts
to account for weather. This is only an approximation. Because
[working days are not charged in December through March, the
letting date can severly affect this calculation.

Season Estimator
Estimated Seasons®** 0.00] 0.00]
*#2This calculation does not consider the letting date; this is for
informational purposes. A full season is considered 8 months (April
[through November). A 1.00 season estimate starting in August will
not likely be complete within the current season.

Print

0.00]
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Praject Type

Regression Equation

Limited Access (=51 million)

145821 + 9.493E-6* Engineer's Estimate (2005 Dollars) + 3.552E-4*
DirtWork Roadway Excv, (CY) + 023*Storm Sewer (LF)

Open Access (>$1 million)

173,642 + 1.188E-5* Engincer’s Estimate (2005 Dollars) + 2. 92E-4*
DirtWork Roadway Excv. (CY) + 0.048% PVC Pipe (LF) + .006*Stone
Based Crushed Stone (Ton) + 0.036* Storm Sewer (LF) + 0.075%* Culvert
Pipe (LF) -0.001%* Siriping (LF)

New Route (=51 milli

on)
Perforated

Pipe (LF)

39.289 + 6.894E-5* Engineer’s Estimate (2003 Dollars) — 0.001* Steel
Reinf (LB) = 0.018* DirtWork_Granular Emb (CU. YD.) - 0.010*
4.51E4* Striping (LF)

Bridge Rehabilitation

26,933 + 5.602E-5* Engineer’s Estimate (2005 Dollars)

Bridge Replacement-

million)

Engineers® Estimate (=51

97,155 + 0.447" Class AA Concrete (CU YD) + 0.043*
DirtWork_Granular Emb + 1.909E-5* Engineer's Estimate (2005 Daollars)

(a2 2-29)

HE}|

uEd 10022 Oy SAS E714Hd OEelHEY

F 5
1
2 Project ID¥

Limited Access Duration

3 Year of Bid Awarded: 2005 Cost Index 1 Range
Lower Upper
Duration Duration
Construciton Ty L Activi Input Value Mean Duration (Days) (Days) (Days)
Limited Access (>51 million) | Construction Estimate (2005 Dollars) 45453199 616 294 938

Print

DirtWork_Roadway Excv. {CY)

0

Storm Sewer (LF)

0

This Calculation is for Limited Access Only!
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Project Type Regression Equation
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Linited Accrss (51 million) DintWork Roadway Exev. (CY) + 023*Stom Sewer (LF)

173,642+ |LI88E cer's Estimate (2005 Dollars) + 2 92F-4*
DinWork Roadwzy Excv. (CY) + 0.048* PVC Pipe (LF) + .006*Stone
Based Crushed Stone (Ton) + 0.036* Storm Sewer (LF) + 0.075* Culvert
Pipe (LF)-0.001* Striping (LF)

39289 + 6.894E-5* Engineer's Estimate (2005 Dollars) - 0.001* Steel

Open Access (=81 million)

New Route (>51 million) Reinf, (LB) = 0.018* DinWork_Granular Emb (CU. YD) = 0.010°
BT I’ Perforated Fipe (LF) - 4.31E4* Striping (LF)
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