s udlad| o
s WL

419 poud (0 ey 5 Y Lol

¥Y.



dglee Ala
iyl d38ls duiluu i olsdtisuly saly yo0g g0 Jo-S0 yuad it £95il0
:slaadl

Al 3oala Al A ahainly e 20l g dal lban b Led
e Jeadl dprae ALy o jie YO o e aals an e LiSa Sl
Gl o uall sty dall Jleal) il il aaly gLkl
G blael AT ) s e calian 55 sally GG dalall sl
osmall Aol alal Ll o LaY) 8 Akl sda ciidly Ll sall dayls
RIS s R P UR (R

At 3 Baall a5 Jlae) 308 sl 5 Aasil Y g g piall a3
Gl i ARl a8y s el Gl jlall Jagill g daldn JSd dabisl
Jleall) ) sall Ol G, cdad giall A8 As bl g g el duis
3 sall odgy Jsan Jee S5 cp el Anisl Jlan de DU (claeall
(g soall 2855 J gae o de e

Aaldl dladly ajlsall dilady el alinll & gl dall Ay Led
(LU Al (8 aad el ana (e g g el Jualdd) Sl (e ) ol

—
Cast-in-place '______|
) slab = H r _
(1 > I . | I
|"T = e '_-': i ;_A,.-.:i-""- _:_|.|
| | ;. ! | S precast
£y LA, (0 girder

J

¥y



- - T - -

B [~ = TS
. =71
S 1 \\uuﬂn\\.\”x“.
e o
Vgl | == -
- = m\\
—_—— = L L - ]

Yyy




) kil ol g g pal) Al 26 (V)T Jpsal e
M&J}L@&MW&M&\J‘M‘ L@_\sli_gck_\,_uﬂ\oJA\ ULL’&A

. m\}“ Y Laa
JERATFETT ] [RYSEIFET) FIRATIINT] AR o ]
. . . LLatl Lia g Lot
() | (o) | (Nsid) | () | Al
15.3 4 14.4 5 - Jalaall Juas g adsall it A
0.2 2 0.2 2 A 1 clubut jial B
5.7 3 5.7 3 B 1@l e ¢
0.2 2 0.2 2 A 2 clut Jial D
5.7 3 5.7 3 C,D 2a0a @ E
3.6 4 3.3 5 C,D 1 clabadt Al A cud| F
3.6 4 33 5 E 2 bl Al s call G
13.3 7 9.4 9 F 1 el igda in iliSY) &l A el H
13.3 7 94 9 G 2 el iganda in BUSY) Al ol T
113 4 10.4 5 A Akl Jusll g
- 1 28.4 1 H,1,J sl Bl A cud] K
20.5 10 18.7 14 K bl Sls o) L
7.0 7 6.1 9 K 1 syl g iall ¢ 2 M
7.0 7 6.1 9 K 2 Y (e Al gl N
- 10 - 10 L bl dallad| O
4.5 4 33 6 L ghadl 3685 Jalall gl P
3.2 4 2.6 5 M 1<) 345kl ol Q
3.2 4 2.6 5 N 2 syl g jalad ol R
9.1 5 8.8 6 M g sl sl S
9.1 5 8.8 6 N skl Jusi sl T
4.8 3 4.2 5 0 aal gl v
158 5 14.5 8 P’SQ’TR dond gall Jue W g Jalgadl iyl V
)
1.2 2 0.6 4 U,V el il W

dal&slly ssoll: g ydioll dhadiily dosld 111 Jai

g s piall 138 8 A )l Al i L Led g
(A BLal) Jaladl Jaeat 5 adsall Calan -

Yy



S ddse e Gty A glladll gl g w8 gl Saeaty Jlall
bl s s o JlaeY) 8 8 s gl dangie 381 2y adle 5 AT
eadl 8 eadl U8 Ahaaill (e e a8 2 adsall ) laxall

:(B, C, D, E alai¥l) 53l dee 5 lulul) jia —Y

el (Jag 3 oliall aladtily juall e culs I8 jeay J ) 6 08
@Y el e (Say lealge sty @) Alh paldll adsall (8 el
LG sl

Ay Gl Al Bu Aaldll 4 pall Slaxall a1 Gl Jslae o )
add aal s (303 A Bae Jlealial 2 Cumoaa o cuils K8 Lghy

(F, G ki) bl 3 Gl Al a5 Lla dlee -

Glald Aial) cadll dhely S5l gt Gl 3o & ol ae
Al A alasiuly aun i Ll dalad) Ll Al Wl bedl) yaa gy
isall 8 ks Llal 5 el

P(H, T 3V sl osie S oSy 8 A3l all Caua —¢

sl b puall i i Jslaall J8 e Wl 2y (YY) el
mall gms a o ey Al piad Y e el andll W

:(9, S, T adai¥) ax i 3okl Jleel —o

e cmilall G e e ¥ Rl 5 s ) lad) Gkl Jleld
gl a3l Jleel ety el

s sl Bl e Ciany IV ol a ) GBI el s o5

s ddee e dagndll uall Ciguie S Gkl Ay el g
el Canaiy s 3 3alall ol jaall s GV Ll aay Gaany S8 5 ¢ )

csthal) Cgeiall i e Gophall Jaal o)
(K, L, O, U dai¥l) 5508 mhans & Ll Al

Yy¢



slea) AL Bl Al e el caleal) ALy call d8L ) guall
Log 236 gt Glee 5 LU Jslie U8 (e Wiy Lailaiy ompinst oy
Bl 855 e dndall 328l slac) Alee faf W@ e el@Vl die y laalg
Cladll A1 3) i 5 el Al A o oy Aleall 038 Jleiasd die 5 gl
el Aallas ey

Lolaall) daialls sasladl ol jaadl Led Ley LYY e 48U £ 3351 -V
(M

suladl o) aall e Lo Gl e 48U o) Y b dgall cudt aay
RISV X CRTS PR

:(P,Q, R lai¥)) salsall —A

G5 el sl gy Aleny el iy mlandl Dlu 3 Cua (e ol e
o) Gia dalladl oLy U dals ellia Gady U ool 8l
Gt alsall Aaleay) Jlal¥l sda Jeal desas phull JSl Jleel
galal) ol o La) w o s Ll 1) 58 Ly el w Aaslall o) ol

:(V Bl ded sall JleeY) 5 Salsall 300 =4

(W Laliaill) ol sall Calats =)«

& sohall dlazil (g (Y2)1 JK) dlaadl Sal hablidl maa s
sl 8 el S0 AaBaall Ae 3l saal) ly ae g sl Sl

Yye



28| |42) 42| (52| |52 |57

28 141420\ |42|10(52] 52| 5 |57

s| (71 [217 o] [wo] 5| [is] s I Bl 42| |48
o[Blolsfolclolsla|Flof]3]u]z 11]z|o
Is{2]7] |7]3l1o]\ |als[1s] |as|o |27 | | 43| 6 |40
5] |7 ] (13l [z [18] [ [z7] \R7| T2l B[ Ta7] [o7] T2 57 |61
. FINISH

ANE o|Efof»{ofclolslol1]olJo k|06 [mM[o}>{7]0]6 0 |wlo b
g[2l0]  [w0[3[is] [13[s[1s| [us[e |27| [lzr[1 [2s) |aa]o [as]\ [44]5 a9 s[4 la] | e
s| Jw] _ 37] 43| \Jss| [s6

1s]s[s}] |v
722|527 13| 6 49| fleo]8 |57

28 (37] |37 (42

lEs| |Ep 34| 0 [43]\ 44| 5 |40

TF| 4 |FF]

[Ls| D [LF 37| |43
6|T|5

43| 6 (49

Yya

=11
&9

Al



S g s eiall il RSB el sadl) (Yo TUE) Jaall s
& b ek Lot g bae SN AL KAl 5 ¢ g il Jata lilee ey
AR gl A oy e (£ JK) b))

By el Al )
(52 il (p5)
Vie,0. ¥
Y1,V oV
194,¢. o)
YWV, o
YVe,4 £4

P-11 Jad
FPICTW || .d'.iojm EiLI.ioll f"‘9‘,'“.@" P P

17200 o

171.00

49, (7090

17000 £0-1-70-00

51,169.40
169.00

168.00

(58 iy s S0 SAX

167.00
7, 166.70
166.00

165.00

\;61, 16550

40 45 50 55 60 65
(r3) 32l

£-11 JGd

Yyv



Aol 8 deidl A claeddl (03T JGE) Jsad

Jsaadly g 5 il

S Ayl Ll g leabay Al Glaadl g 8 g (1Y JR3)
Lokl g ddlaall e adlaliial

Barall Ciua g el

asd | El

Wl | E2

Gl G s | E3

e il ol | E4

4533 ) a ES

acl dpaee Cam 38 ay sl | EO
okl @il sl )l E7

Blo,all (s claee | E8

Ll A ddime E9

(0-11) J&aii
&9 yiisoll 94 dosdizuell Zilagoll

YYA



Sl sl & o ;aj—.‘.:m a::; ":‘-“:‘-I .:.::s a2l
poml poml 2

4F1. 3E2 - 5 A
E2 - 2 B
3E3 - 1 C
E2 - 2 D
3E3 - 1 E
2ES 5 o F
2ES 5 o G
2ES 20 27 H
2ES 20 27 I
SEG. E7 - - J
2FE1 - 2 K
2E5. ES. E9 41 453 L
2ES 17 25 M
2ES 17 253 N

- - - O

2ES 10 14 P
2ES 7 o Q
2ES 7 o R
6EG. ET - - S
6EG6. ET - - T
- - U

SE2 - 15 v

- - 8 W

| 152 | 245 | & o—aa

oIl dalayly bk JG LagLing gill lasoll g9 (1-11) Jds
ety lanilly dlloall o asilaLacial

Slo ki) e Glanally Alleall a5 (V211 JK2) laladdl ma g

O (AT J5) Jaladall y clagy V) 4lg) die & g ) 2w Al i

Lasy A0 Sl & g pliall 2855 3 38 paad die Gilaeall ) Alead) 20355 Bale]
& sl Aadil 380 Adla) Lagy Y€ 5 58 lac Las

AL



il s
I
LY X% B
ey = o
oo -
ol - - )
vl we = -
-l e e on
- e ows ™
] -] = -
L -~ [} ad
L - Ld
> - il
— - o hod
2 - —_—— — ...'E -
H| DR [Eey —u? -3
ar - [ —_ -
v - —_ [P -
s oy o -
E A Lo L hed
e — — L
Eﬂ 2 = - — o LS g
B ) [ — w w -
by @
E ~ o > L wo =
= OO Lo L -y ad
0 o o - . w w o
3 — o oo o S W -
" o oo R e )
- OO —D B W2 W )
- P - -
? S | L R Lad
4 - "W L "
o O > e -'%
O "W e w ‘-‘t-
o O W e e d
- - -
- - - e
-t b . e o
Ea] L un
O - e e Lo |
o P o
RS [P =
Lol Lo |
o W W =
EoE- N — L [
. o P P o
- O S e e d
- o o D -
-3 Nl L . U
e — -
e oW o
— w3 —_ =
-3 — — Lod
- - B =
— - -
— — -
— — -3
- —_ -
— — fun
— o f
—  fas
- — =]
}—
— s i
[l il ol O Ll ol L ol o ol T Sl ol ol sl IO ol o Ll k] ol ol ol il ol N
ne=ERe el ~P[=]®]cH{Y ~[w] o] = [~ul~jw}

V=11 Jai
sic g£gydiaoll A9k olal ylso gle dadiilll gle Silssoll o dlloall pajg5
logws 11 8 aile]

re.



v

Ed32ACOP RV B S 2AMYRIEE AT MDD ET G ISP RTAS AL MO 4320 00968421 M008%468 4320000834843 121

11111
11
.»b
11
‘QH
121121
211
113118
1112
1114dddd2
123333132
1344441112
131131321
LR R AT A )
1
3 €33331333313333
- 133333 33333333
w 114433333
I SIREEE)
o+ SEEIRRES
1222343
L
1t33dl
13111
12321
1222
12321
ISF]]
(AR R
LR
13111
Triri1ey
tt12
TETLTT22 L2 223333333 A4 A A0 dAAdd3 3333633333 33333333273 8444446434 424333372100000001108
322322333 2) 23PN 222233333333333333 23333333333333222121
4 B Jm /& 8 8 ] 1B 18 15 15 W s B B [(B ]
N
: —— s [ =] (=1 [®]

T ALY Sl *  # SBaalym B - BD L e i e g

—,._.r:r

Ed

dyid saa0% sdc Slasolly dllorll pajes dslel Jaag (M=-11) JSd

.
e

logs AD go&aiil 294

e



silalhuaoll oo

Scheduling duia 31 A gt
Milestones Al dae 11 Satirily
Bar Charts Ay 21 o gladull 48y o
Network Schedules Aot a3 S ghaiodt
Network Techniques Jlacll i el agdtud

(Critical Path Method

ol sldi A2y lo

Program Evaluation and Review Technique
(PERT)

S ks sl yaly a U el o Amslleg (oS A2y o

Follow up - Update

Float

e yadhgaly

Activity on Arrow

squllt Jalade

Developing a Network Model

el A 7 3 gas Ste]

Contract Documents Study

dhall Chdiial A8 A Al 5o

Construction Method Ao Al G ady o
Site Layout Planning 205088 plalf o dadill Jos
Activity Duration Jabda IS Jaial p 3500 coa 3
Resource Allocation 3598 a9

Time Reduction when Needed

gl die p g plilf Sy dadid

Contract Budget A7all A da dadell) @33 940
Cash Flow Plan PRI TORT
Construction Method Statement A ABH Al Ay yhe shic)
Work Package Jlastp o
Work Breakdown Structure (WBS) Jaall &3 JSua
Organization Breakdown Structure "OBS" "OBS" ctdsiud SSugs o WBS Jlactiadjas
Responsibility Assignment Matrix "RAM" il gt dagauas
tangible result Auwgale milis
hierarchical structure 4a ya Ay yla

project scope of work 2.9 dkal) Joall Bltad
Term of Reference [ETRTF PSR IFITA
Construction Activities Sl Aadol
Procurement Activities A3593H Alads)
Objective of the Model Jlae¥ 2l Bua

Activities Level of Details

Wkl Juahl (59t g Jaldidl moo

Execution Work Responsibilities

st S A e

Activities List Aok Jgao
Physical Constraints Auagdall 3580
Resource Constraints 25l 353
Safety Constraints Aol 393
Financial Constraints adlesgd
Environmental Constraints Ao agd
Management Constraints Ay lafagdd
Contractual Constraints Aydial 392
Drawing a Network Diagram Waadkis Y Sl Jabadelf sy
Arrow Diagrams (oguadlf Sillalaie
Precedence Diagrams il llalade

Estimating Durations

A3l sl guas

Calculations on a Precedence Network

& Jalads bl

Estimating Durations

0 Ao 31 St _ygotas

Normal Level of Resource 31 gall adall Juall
Contingency Duration 25fghall ol
Scheduling Issues A guandh i yleic!
Total Float (TF) A Zlewlt
Free Float (FF) o e
(Independent Float) (IF) St -Lad!
Critical Activity) (CA) ol dalady

Yvy




Critical Path) (CP) (o st
Calculations on a Precedence Network & Jalade Cibiluo
Activity Links Joldill dady
Resource Management T
Resource Allocation 3,l9d1 g3t
Resource Leveling DLETR
Manual Solution for Resource Leveling 51981 gt 3 Sgutll Joudt
Series Method AL a5y lalh
Parallel Method 95l Ay sdalt
Manual Solution for Resource Allocation 3,l9l gaist (Sgutdt Joull
Basic LOB Representation Ottt daglas. (ya yo Ay sl
LOB-CPM Calculations 0319 daglas. Ay oy dud guaddt Slaluandt
Resource-Driven Scheduling) Algiandl B @Sl puaial)
Buffer Time a3 e
Production Rate A Jutne
Progress Curve () 3ot Al Jionn
Tabular Formats ) Adgaandt Silitedt
Normal Progress Curve 0 (alalt Sladil A Siocie
Tabular Formats () Atguiondt cstiteds
Preliminary Estimate - Order of Magnitude Al ¥} gl
Detailed Estimate bl i 387
Estimating Principles ) B ssalun
Reality ) agadigh
Completeness () JLSitg Jgaiid
Level of Detail ) ot Juadd Sgiune
Documentation 0 Gagut
Basic Cost Estimation Terminologies AT 3483 A pubudl Crindlaials
Estimate Documentation QST 83 S

Sources of Data of Estimating

VABIST Sl 585 Aeidaad) cilaglall jabae

Error in Estimating

() Al 0 pytad 8 Badd) jolias

Project Management Estimating Responsibility

o8 9 i B yhaf byt A Qs

Verification of the Estimation

() B slaicly Bast e

Preliminary Estimate (ks of Hs! et
Parametric Estimate () 3 piilt rtasaidt juabic
Estimator () cadiSl yune
Definite Estimate Backamlf o 4y AT
Design Concept asasasalti 5 Sal
Assumptions 0 Alealul g a0
Take-off () SheStl_jua>
Costing () AT Gluu
Pricing () _pactt
Addendum Ogts
Allowance (aatat
Alternate 0 dats
Bid Documents (et Shbciuucs
Change Order (Lpuis el
Contract Documents ( alt e
Cost (aatsay
Cost Index Aalsull yie
Direct Costs Byl ca il
Material Costs Hlglf cadiss
Equipment Costs (edali adi<s
Subcontract Costs (otalalt tgtie cautisy
Overhead Coast ) byt SilBa o 4SS
Home Office Overhead ) st 43S  Colig o

ey




Job Site Overhead () adalt ity e
Distributable (ajelt daisay
General Condition (aotalf culial ity
Indirect Costs (Bt s iy
mobilization (Gl aghas
Escalation () shaaudtt Bty il puly
Taxes (it puat
Labor Burden Cost Wlaall B bl pd oIS
(Labor Cost PYPRIPY
(Markup saulh 39dle
(Productivity Agpliif
(Scope Jiadt
Time-Sensitive (gl dbus
Value Engineering (Aaalt dwtia
Variable and Fixed Costs (At B sl il
True Cost ) b diodt 4SS
Job Records Jaall &lows
Means Estimating Series Agabi ¥ el gt
Significant Findings (Zaglt cileglats
Preliminary Estimates 2898 o pyamily
What is a Preliminary Estimate (a8 9¥) it 5B Ling ya3

Purposes of Preliminary Estimates)(

g g8 Cof A Catal

)(Preliminary Estimates Techniques

LAl Y oyt AT sl

(Cost Capacity Relationship

e g Aoy Al ol RIS e

Unit Price () Bt gl yaw By o oy IS piEd
Square-Meter-of-Floor-Area Method gl Aot gladi Al ARy
Cubic-Meter-of-Volume Method Opponndt a1y i g ¥
Feasibility Study Estimates adglly p g plitl (Sgutam iluat 33
Design Development (el pyglad
Semi Detailed Aduaid (dud) dal
Approximation ]
Built-Up Area Aetiots Ao
Unit Price (Butom gl yase
Square-Meter-of-Floor Area Method 290 Aol ot df Ay plo
Cubic-Meter-of-Volume Method ol Sl Ad) ddy o
Escalation ) stadlf g las
Cost Indices ) Rl i pliye
Type of Cost Indices ) RS i pdiipe 1931
Input Cost Indices ( )eDlottt AT 2 e

Development of a Cost Index

LAl o pde pyglaty muanal Cifglad

Comparative Variable

(At oo st

Input Cost Indices NES P ™
QOutput Cost Indices o Slo et AAIST pidige
(Input Cost Indices S5 utf AalST 250
Parametric Estimate 8 pdill paealll polic Jlaaluly alS3 ,ya51
Elements Function (auada gt puobiatly
Flat Slabs Andauws dadly
Hollow Block Slabs Apuan ooy
Metal Slabs ( Aghdme cadud
Drywall Partitions (At potlalgd
Curtain Walls (4 30 Jalt g
Foot Print Area () S0 0 50 i
Detailed Estimates Abuandl) oy adll

Decision to Proceed

st 51,3

Y




Review of the Contract Documents

slaall EA e dudl

Job Site Visit

) Jont) gy oty Liglas

Quantities Take-Off

) cibeaSH joo

Job planning and scheduling (method study)

(2001 A 1o 53 ) W gy sl dadiand

Requests for quotation, permanent materials, and
subcontracts

olabdl cra i oAl gelid) Mg slaud g pe le (J guand) Ciludia

Estimation of direct costs

)5 it a ST ,paS

Estimation of indirect costs S Byhadl s Ca iSOl a3t
Overhead Costs (ahait ctaasdl cadiss
)(Competitive Bid (udlid sllac

Invitation to bidders

.0 ellaall adhe 5ca

Bid forms and bond forms

Silitaalt 7 3ladg sllaali Zates

Form of agreement ) SBlallf Aduo
General conditions ) Aatali Jog pldi
Supplementary conditions ) Auolidt dag yilt

Technical provisions (specs

Aoty Astall A lotall -

Drawings and schedules (plans)

(! ) clialandly -0l

Addenda ) g
Checklists () agaShah @i galt
Profit (ast
Contingency (ot
Project Duration Compression Badll () Jadis
Time-Cost Trade-offs () AalSaig cdgh Watie mere
Crash Duration ) ittt Jpnal
Cost Slope ) Aals oo
Cash Flow ( agoaasd algud
Contract Provisions that Impact Cash Flow Al Al gl A 355 U iBal) dag
Payment Method and Schedule () ctasutlt 3 yho 9 Johio
Retainage (Olosat 3 guome
Materials gl
Mobilization (adstt juon Jtas!
Monthly Payments (Aneddl JlacH cstads
Final Payments (Adtgd andudy
Cash-Flow Analysis (AgotBadt A gt Jdoss
Present Worth of Cash Flow (g2 A8 gt At Aa Bl

Cash Flow Projection Examples

gl g phin (B (SBLl GALGH Cililuund Jtin

Cash Flow Cases in Construction Projects

g g 8 St BN

The time value of money (Jlalt agia )i Angalt
Interest Rates () 3.5l Juae
Mobilization (st jae03
Demobilization (g9 pdits taxit
Lump Sum Contracts (Adlepj 203 3980
Final Payments (Asitgad dnautt
Final Completion (Jlee 3 Aitgadt waluaith

Net Cash Flow

{( Aguma) A gt Abane

Project Monitoring Control and Earned (Value)

At Aay @l p gglrag P g pidd! A1 pag wSoulf

Monitor and Progress Reports

) Jaall g pu o)

Compare Actual/Planned Achievement

A g5 Ahaddly 20l

Analysis

O @b o0 23, g UL S

Corrective Actions

() 89t el Bpnemialht ofyf 400

Effective Scheduling ) Altaddl A gt
Progress Curves Joall g pulal il cioeis
Construction Time ETRY

Monitoring Project Status

£ 9544 Al 4Bl 0

rYyo




Updating the Schedule

Jaodl o glae Gy

Controlling the Project .91 (8 wSout
As-Built Schedules Yolaalt i nlt
Earned Value AuuSH Aaal

The Earned Value Concept

A4Sl Ae 2l pogae

"BCWS" Budgeted Cost of Work Scheduled

(ko) el ) Dgaad) Joasd! WS il

"BCWP" Budgeted Cost of Work Performed

“Baad! JlacH! AlS yguad

ACWP" Actual Cost of Work Performed

.Baau! Jlac St A daall 241

"SV" Schedule Variance

e Jgaadl il

)("CV" Cost Variance

. Al gl

"SPI" Schedule Performance Index

BEVS N YRR rYY

"CPI" Cost Performance Index

+ (RSt sl plihe

Corrective Action

(agsmemaill ity

Cost and Schedule Control System Criteria)

() gea3tt Jsutaeh 3 St Aatai] glang AHSTH plias

(CISCSC
yPerformance Measurement System) (PMS( Al pitaiy
)Scheduling Software.( a3 Aguad! Ciline s

Useful Software Features

Adadiall mal ol S joree

Activity Identification

) A g3 a5

Base calendar

-() ) doeciidt

Schedule Baseline

() 0Bl a3 Jg-tondf

Collapsing the schedule

() el Syt daiun

Data date () clited) g yi93
Date line .0 Zpotdl Jas
Expanding the schedule - il Jodadt Juall
Filtering () dgaadht
Global change () plalt_palt
Link line () dag i dase
Linking .0 dag
Network Loop () Al Ay Al Antady
Progress Bar ) Shasllf pul jlglaf day o
Recurring Task () Ay ;S daglt
Resource calendar () atalt Aty
Sorting .0 3
Subtask () a8 ol plglt
Summary Task () Mandlf plglt
Cash Flow Analysis () agaa i A gl Solad
Resource Leveling O el dygus

Creating a Schedule

() e Jgetadh sty

Updating a Schedule

i3l Jgaad laglae Eigaos

Presenting a Schedule

-() a3l Syt a9 gl

Final Comments

0 2 ol

Y




YV



(References ) galyoll
P s o g g GHLE TN VG 5 U n) e
1. Cost Engineer's Notebook, American Association of Cost Engineers.
Morgantown, WV.

2. Neil, Construction Cost Estimating for Project Control, Prentice-Hall,
Inc. Englewood Cliffs, NJ.

3. Jelen and Black, Cost and Optimization Engineering, McGraw-Hill
Book Co., New York, NY.

4. Humphreys, ed.. Project and Cost Engineer's Handbook. Marcel
Decker, Inc., New York. NY.

5. Vermon, Realistic Cost Estimating for Manufacturing, Society of
Manufacturing Engineers.

6.0stWald. Cost Estimating for Engineering and Management. Prentice-
Hall, Inc., Englewood Cliffs, NJ.

7.Guthrie, Process Plant Estimating, Evaluating & Control, Craftsman
Book Co ., Solana Beach, CA.

8. Lorenzoni and Clark, Applied Cost Engineering, Marcel Dekker, Inc.,
New York, NY.

9. Humphreys and Katell, Basic Cost Engineering, Marcel Dekker, Inc.,
New York, NY.

10. Bent, Applied Cost and Schedule Control. Marcel Dekker, Inc.. New
York, NY.

13.  Bauman, Fundamentals of Cost Engineering in the Chemical
Industry, Reinhold Pub. Co., Florence, KY.

12. The Building Estimator's Reference Book. Frank. Walker Co., Lisle,
ILL.

13. Page, Cost Estimating for Pipelines and Marine Structures, Gulf
Publishing Co., Houston, TX.

14. Popper, Modern Cost Engineering Techniques. McGraw-Hill Book
Co., New York, NY.

YA



15. Curran. M.T., March. "Range Estimating: Measuring Uncertainity
and Reasoning with Risk", Cost Engineering, AACE.

16.Ahuja, Hira N. Project Management: Techniques in Planning and
Controlling Construction Projects. New York: John Wiley &
Sons, 1984.

17.American Society of Civil Engineers. Manual of Professional
Practice: Quality in the Constructed Project: A Guideline for
Owners, Designers and Constructors, vol. 1. New York:
American Society of Civil Engineers, 1988.

18.Blackhawk Heating & Plumbing v the United States Government. 75-
1 BCA (P11,261) GSBCA No. 2432. April 30, 1975. Contract
No. GS-OSBC-4963.

19 Brooks Towers Corp. v. Hunkin-Conkey Construction Co., 454 F. 2d
1203 (1972).

20.Callahan, Michael T., Daniel G. Quackenbush, and James E.
Rowings. Construction Project Scheduling. New York: McGraw-
Hill, 1992.

21.Callanan Industries v. Glens Palls Urban RenewalAgency, 403 N.Y.S.
2d 594 (1978).

22 Clough, Richard H., and Glenn A. Sears. Construction Project
Management, 3d ed. New York: John Wiley & Sons, 1991.

23.Coombes, Jim. Real World Construction Scheduling. Seattle,
Washington: Construction Planning and Management, 1990.

24 D'Angelo v. State of New York, 362 N.Y.S. 2d 283 (1974).

25 Feldman, William, and Patti Feldman. Construction & Computers.
New York: McGraw-Hill, 1996.

26.Fisk, Edward R. Construction Project Administration, 3d ed. New
York: John Wiley & Sons, 1988.

27.Gates, M., and A. Scarpa. "Learning and Experience Curves”. Journal
of the Construction Division, 98, no. 1 (1972): 70-101.

28.Gido, Jack. An Introduction to Project Planning, 2d ed. New York:
Industrial Press, 1985.

s



29 Haas and Hanie v the United States Government, GSBCA Nos. 5530,
6224, 6638,6919,6920. June 8,1994. Contract No. GS-09B-C-
1003-SF.

30.Harris, Robert B. Precedence and Arrow Networking Techniques for
Construction. New York: John Wiley & Sons, 1978.

31.Horowitz, Joseph. Critical Path Scheduling. New York: The Ronald
Press Company, 1967.

32 Iannone, A. L., and A. M. Civitello, Jr. Construction Scheduling
Simplified. Englewood Cliffs, N.J.: Prentice-Hall, 1985.

33.Lester, Albert. Project Planning and Control. London: Butterworth &
Company (Publishers) Ltd., 1982.

34 Lichter v. Mellon-Stuart Company, 193 F. Supp. 216 (1961).

35.Lu, F. P. S. The Critical Path Method of Construction Management.
Christchurch, New Zealand: The Caxton Press, 1965.

36.Means Building Construction Cost Data. Kingston, Mass.: R. S.
Means Company, issued yearly.

37 Minmar Builders, Inc. v. the United States Government, 72-2 BCA
(19599) GSBCA No. 3430. July 28, 1972. Contract No. GS-03B-
15477.

38.Moder, Joseph J., and Cecil R. Phillips. Project Management with
CPM and PERt 2d ed. New York: Van Nostrand Reinhold

Company, 1970.

39 Mueller, Frederick William. Integrated Cost and Schedule Control for
Construction Projects. New York: Van Nostrand Reinhold
Company, 1986.

40.Neale, Richard H., and David E. Neale. Construction Planning.
London: Thomas Telford Ltd., 1989.

41.0'Brien, James J. CPM in Construction Management, 3" ed. New
York: McGraw- Hill, 1984.

42 .Owen L. Schwam Construction Co. v. the United States Government,
79-2 BCA (PI3, 919) ASBCA No. 22407. May 31,1979. Contract
No. DACA 51- 75-C-0051.

Yo



43 Pathman Construction Co. v. Hi- Way Electric Co., 382 N.E. 2d 453
(1978).

44 Pilcher, Roy. Principles of Construction Management, 3 ed. New
York: McGraw- Hill, 1990.

45 Stepman, Kenneth. A Buyer's Guide to Project Management Software.
Milwaukee, Wis.: New Issues, 1986.

46.Stevens, James D. Techniques for Construction Network Scheduling.
New York: McGraw-Hill, 1990.

47 Wiest, Jerome D., and Ferdinand K. Levy. A Management Guide to
PERT/CPM, 2™ ed. Englewood Cliffs, N.J.: Prentice-Hall, 1977.

48 Willis, Edward M. Scheduling Construction Projects. New York: John
Wiley & Sons.

49. Hegazy, Tarek. " Computer — Based Construction Project
Management . " Preutice Hall, Zooz .

oAl = juals ah e aal ) o andall dile g jde 3 o) " -0
Soalddl — Olealall

ADDITIONAL REFERENCES

AbouRizk, S., and D. Halpin. "Probabilistic Simulation Studies for
Repetitive Construction Processes”.  Journal of Construction
Engineering and Management, 116, no. 4 (1990): 575-594.

Al-Harbi, K., S. Selim, and M. Al-Sinan. "A Multiobjective Linear
Program for Scheduling Repetitive Projects”. Cost Engineering,
38, no. 12 (1996): 41-45.

Allam, S. I. G. "Multi-project Scheduling: A New Categorization for
Heuristic  Scheduling Rules in  Construction Scheduling
Problems:' Construction Management and Economics, 6, no. 2
(1988): 93-115.

Arditi, D., and H. Koseoglu. "Factors Affecting Success in Network
Applications in a Developing Country”. Construction
Management and Economics, 1, no. 1 (1983): 3-16.

Yiy



Arni, R. "A Systematic Approach to Stochastic Scheduling”.
Construction Management and Economics, 5, no. 3 (1987): 187-
198.

The Associated General Contractors of America. Cost Control and CPM
in Construction: A Manual for General Contractors. Washington,
D.C.: The Associated General Contractors of America, 1968.

CPM in Construction: A Manual for General Contractors. Washington,
D.C.: The Associated General Contractors of America, 1965.

Ayers, C. Specifications for Architecture, Engineering and Construction,
2d ed. New York: McGraw-Hill, 1984.

Barri, Donald E., and Boyd Paulsen. Professional Construction
Management, 2d ed. New York: McGraw-Hill, Inc., 1984.

Baxendale, T. "Construction Resource Models by Monte Carlo

Simulation”. Construction Management and Economics, 2, no.3
(1984):201-217.

Bockrath, J. Dunham and Young's Contracts, Specifications, and Law for
Engineers, 4™ ed. New York: McGraw-Hill, 1986.

Bush, V. Construction Management. Reston, Va.: Reston, 1973.

Choate, P. As Time Goes By: The Costs and Consequences of Delay.
Columbus, Ohio: Academy of Contemporary Problems, 1980.

Christian, J., and D. Hachey. "Effects of Delay Times on Production
Rates in Construction: Journal of Construction Engineering and
Management, 121, no. 1 (1993): 20-26.

Civitello, A., Jr. Contractor's Guide to Change Orders. Englewood Cliffs,
N.J.: Prentice-Hall,1987.

Sears, Glenn A. A CPM-Based Cost Control System. Technical Report
No. 199. Stanford, Calif.: The Construction Institute, Department
of Civil Engineering, Stanford University, 1975.

Seibert, J., and G. Evans. "Time-Constrained Resource Leveling”.
Journal of Construction Engineering and Management, 117, no. 3
(1991): 503-520.

Yevy



Shaffer, L. R., J. B. Ritter, and M. L. Meyer. Critical Path Method I & II.
Urbana, Il1.: University of Illinois, 1964.

Simon, M. Construction Contracts & Claims. New York: McGraw-Hill,
1979.

Stepman, Kenneth. A Buyer's Guide to Project Management Software.
Milwaukee, Wis.: New Issues, Inc., 1986.

Stokes, M., and J. Finuf. Construction Law for Owners and Builders.
New York: McGraw-Hill,1986.

Sweet, J. Legal Aspects of Architecture, Engineering and the
Construction Process, 2d ed. St. Paul, Minn.: West, 1977.

Tenah, K. The Construction Management Process. Reston, Va.: Reston,
1985.

Thomas, H. "Effects of Scheduled Overtime on Labor Productivity”.
Journal of Construction Engineering and Management, 118, no. 1
(1992): 60-76.

Thomas, H. Randolph, and Karl Raynar. Effects of Scheduled Overtime
on Labor Productivity: A Quantitative Analysis. Source
Document 98. Austin, Tex.: Construction Industry Institute, The
University of Texas at Austin, 1994.

Trimble, G. "Resource-Oriented Scheduling." International journal of
Project Management, 2, no. 2 (1984): 70-74.

Turlington, Richard G. NUSC PERT/Time/Cost Program User's Manual,
vol. IV: NUSC Technical Report Document 4627. Newport, R.1.:
Program and Financial Management Plan Resources Information
Systems, Naval Underwater Systems, August 1973.

"The Use of CPM and PERT in Construction Management." Reprinted
from The Constructor, The Management Magazine of the
Construction Industry. New York: The Reuben H. Donnelley
Corporation, 1963.

White, A. "The Critical Path Method and Construction Contracts: A
Polemic." Construction Management and Economics, 3, no. 1
(1985): 15-24.

ey



Whiteman, W., and H. Irwig. "Disturbance Scheduling Technique for
Managing Renovation Work." journal of Construction
Engineering and Management, 114, no. 2 (1988): 191-213.

Clough, R. Construction Contracting, 4th ed. New York: John Wiley &
Sons, 1981.

Collier, K. Construction Contracts, 2d ed. Englewood Cliffs, N.J.
Prentice-Hall, 1987.

Coombes, Jim. Real World Construction Scheduling. Seattle, Wash.:
Construction Planning and Management, Inc., 1990.

Coskunoglu, O. "Optimal Probabilistic Compression of PERT
Networks."  Journal of Construction Engineering and
Management, 110, no. 4 (1984): 437-446.

Cusack, M. M. "A Simplified Approach to the Planning and Control of
Cost and Project Duration." Construction Management and
Economics, 3, no. 3 (1985): 183-198.

Cushman, R. The McGraw-Hill Construction Business Handbook. New
York: McGraw-Hill, 1978.

Easa, S. "Resource Leveling in Construction By Optimization." Journal
of Construction Engineering and Management, 1IS, no. 2 (1989):
302-316.

Echeverry, D., C. W. Ibbs, and S. Kim. "Sequencing Knowledge for
Construction Scheduling." Journal of Construction Engineering
and Management, 117, no. 1 (1991): 118-130.

Fazio, P., P. Moselhi, P. Thlberge, and S. Revay. "Design Impact of
Construction Fast-Track." Construction Management and
Economics, 6, no. 3 (1988):195-208.

Feldman, William, and Patti Feldman. Construction & Computers. New
York: McGraw-Hill, Inc., 1996.

Fisk, Edward R. Construction Project Administration. 4th ed. Englewood
Cliffs, N.J.: Prentice-Hall, Inc., 1992.

Fondahl, John W. A Non-Computer Approach to the Critical Path
Mehtod for the Construction Industry. Technical Report No.9, 2d

Yee



ed. Stanford University, Stanford, Calif.: The Construction
Institute, Department of Civil Engineering, 1962.

Some Problem Areas in Current Network Planning Practices and Related
Comments on Legal Applications. Technical Report No. 193.
Stanford, Calif.: The Construction Institute, Department of Civil
Engineering, Stanford University, 1975.

Fulkerson, D. R. "A Network Flow Computation for Project Cost
Curves”. Management Science, 7, no. 2 (1961): 167-179.

Gates, M, and A. Scarpa. "Learning and Experience Curves”. Journal of
the Construction Division, ASCE , 98, no. 1 (1972): 79-101.

Gould, C. "Rolling Fours: Novel Work Schedule”.  Journal of
Construction Engineering and Management, 1.14, no. 4 (1988):
477-593.

Gould, F. Managing the Construction Process. Upper Saddle River, N.J.:
Prentice-Hall, 1997.

Halpin, D., and R. Woodhead. Construction Management. New York:
John Wiley & Sons, 1980.

Handa, V. K, and R. M. Barcia. "Construction Production Planning”.
Journal of Construction Engineering and Management, 112.no.2
(1986): 163-177.

Hillebrandt, P. M., and J. L. Meikle. "Resource Planning for
Construction”. Construction Management and Economics, 3, no.
3 (1985): 249-263.

Hinze, J. Construction Contracts, New York: McGraw-Hill, 1993.

Hohns, M. Preventing and Solving Construdion Contract Disputes. New
York: Van Nostrand Reinhold, 1979.

Jervis, B., and P. Levin. Construction Law: Principles and Pradice. New
York: McGraw- Hill, 1988.

Johnston, D. W. "Linear Scheduling Method for Highway Construction”.
Journal of the Construction Division, 107, no. 21981 (1981): 241-
261.

Ye¢o



Lambert, J., and L. White. Handbook of Modern Construction Law.
Englewood Cliffs, N.J.: Prentice-Hall, 1982.

Lattemer, C. G., D. M. Dresdner, SJ. A. Spiech, and G. M. Uslan. A
Programmed Introduction to PERT. New York: John Wiley &
Sons, 1963.

Laufer, A., and R. L. Tucker. "Is Construction Project Planning Really
Doing Its Job? A Critical Examination of Focus, Role and
Process”. Construction Management and Economics, 5, no. 3
(1987): 185-186.

Levin, P. "Claims and Changes”. Handbook for Construction Contract
Management, Silver Spring, Md.: WPL, 1978.

Levitt, R., and J. Kunz. "Using Knowledge of Construction and Project
Management for Automated Schedule Updating." Project
Management Journa~ 16, no. 5 (1985).

Lorterapong. P., and O. Maselhi. "Project-Network Analysis Using
Fuzzy Sets Theory”. Journal of Construction Engineering and
Management, 122, no. 4 (1996): 308-318.

Lumsden, Philip. The Line-of-Balance Method. London: Pergamon Press
Ltd., 1968.

McDonald, P., and G. Baldwin. Builder's and Contractor's Handbook of
Construction Claims, Englewood Cliffs, N.J.: Prentice-Hall,1989.

Moselhi, O., and K. EI-Rayes. "Scheduling of Repetitive Projects With
Cost Optimization”. Journal of Construction Engineering and
Management, 119, no. 4 (1993): 681-695.

Muth, John R., and G. L. Thompson. Industrial Scheduling. Englewood
Cliffs, N.J.: Prentice-Hall, 1963.

O'Brien, J. J. "CPM Scheduling for High-Rise Buildings”. Journal of the
Construction Division, 101, no. 41975 (1975): 895-905.

Peterson, R. "Critical-Path Scheduling for Construction Jobs”. Civil
Engineering, 32, no. 8 (1962): 44-47.

Popescu, Catino How to Use CPM in Practice, Part I1: Resources. Austin,
Tex.: Department of Civil Engineering, The University of Texas
at Austin, 1975.

Yéen



Popescu, Calin, and John Borcherding. How to Use CPM in Practice,
Part I. Time, 2d ed. Austin, Tex.: Department of Civil
Engineering, The Univeristy of Texas at Austin, 1975.

Pultar, M. "Progress- Based Construction Scheduling." Journal of
Construction Engineering and Management, 116, no. 4 (1990):
670-688.

Rasdorf, W., and o. Abudayyeh. "Cost- and Schedule-Control
Integration: Issues and Needs." Journal of Construction
Engineering and Management, 117, no. 3 (1991): 486-502.

Richter, I., and R. Mitchell. Handbook of Construction Law & Claims,
Reston, Va.: Reston, 1982.

Royer, K. The Construction Manager in the 80's, Englewood Cliffs, N.J.:
Prentice Hall, 1981. "The Federal Government and the Critical

Path." Journal of Construction Engineering and Management,
112, no. 2 (1986): 220-225.

Rubin, R., S. Guy, A. Maevis, and V. Fairweather. Construction Claims.
New York: Van Nostrand Reinhold, 1983. Schlick, H. "Schedule
and Resources of Fast Track Renovation Work." Journal of the
Construction Division, 107, no. 4 (1981): 559-574.

Scott, N., and L. Murphree, Jr. "Project Planning and Control By Time-
Sharing Computer." Journa.l of the Construction Division, 98, no.
1(1972): 37-48.

Yev



