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Objectives Job Plan Key Techniques Supporting VE Questions
Techniques

Obtain Get all facts & | Obtain all | What is it?

background determine cost information work | What does it cost?
in specifies

Define functions Define  function, | Divide probiem | What is  its

Information phase | Put $ wvalue on |into  functional | function? What is
specifications & | areas the value of the
requirements, function?
determine worth

Create ideas Create, Innovate, | What else will
Speculative phase | Blast & create Defer judgment perform the
function?
Evaluate basic Evaluate: Evaluate

function Basic function by | functional area

Analytical Phase | comparison What ideas will

Evaluate  new Put S value on ideas | Analyze cost, use | perform the
ideas & refine good judgment function?




Objectives Job Plan Key Techniques Supporting YE Questions
Techniques
Consultant Investigation, Investigate
Suppliers, advanced
Companies, techniques
| | Consultants | What else will do
=
Compare Use standards | Develop new | this job?
compare: ideas
Methods,
i Products,
Material
Develop Determine costs | Use teamwork What will
alternatives alternative cost?
List best ideas Extract data Use good human
L_h_;—_‘ !_‘¥__ | Irelanons _—,
Summarize | | Motivate  positive | Finalize solutions
Proposal phase action e
Document Motivate  positive | Document &
action present  solutions
| for action
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lel @an 16 Water distribution system olall 2Jjgi olhd gb g .<ilegpitall Aol «na ololl a9y
Jauidl g Jof doooll Joliul Juaill sl ojluisl o (pallg ailellg aalail aalle) auwill Jaeo
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Lawn sprinkler system ool anghio gb g (14/4) J5uidl <na 62jlglig ollel Wlin) ouaill alii go
Storm caunill pliig [10.5 =ailell B aalaill (10.5) jladoy ailellg aalaill ddlle pigo cLaas 18 ((LSS
Jrad gl glopaoll loeg (7.5) jladay adlellg aalaill adlle pugo §ao (pall (draining system (SDS
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Project: Hall Item: Water Distribution System
Basic Function: Sup[}‘I‘X \iv'aln:r , Date: Nowmbfr_'_.!'?,_gf}_:fx -
Mty | Unit | Component Function | _ __T Explanation Worth**S | Original
Verb Noun | Kind Cost™* §
. — e
1 Lawn sprinkler | Supply Water B Complicated 2000 | 21000
system | _system !
o c/w = 2100072000 =105 - L
2 ; Fire protection | Supply Water B 8000 18400
: syfsic'm ' - c/w = 18400 /8000 =23
3 Domestic water | Supply | Water B 8000 15000
supply i | ¢w=15000/8000 =19
i ; Extend 6 in. 1—150{3
supply line to
building  then
meter & fire
- i line
4 Sanitary waste | Remove | Water B ) 17500 27000
o | ren}_t:\:ul II c/w =27000/ 17500 = 1.5
5 Stone drainage | Remove | Water | B ' 2000 ] 15000
_ | system 1 { c/w = 15000/ EUU.U =7.5
Total _ o 37500 | 96500 |
* 1- Hose bib and hose, 6 n, cach. 2- Water to cach flooi w/hose bib & hose
3- Water to each floor. 4- Reduce no. of fixtures, roughly 172.
3- Lot water out through scuppers, 2 each side.
** Figures are virtual.

J16 yo opghi ai (pall Alternative scheme Juaul ol ol aas Wl awljallg Julaill aili go ardg
(%30) oly olioll oghinl aalaill blaail §ao duo dordll Qwaio Gupo
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aalaill pas (o padiuy 5T aglwl gl ysao (pl gwg dogdll awaie ol gy bo iyl

JSuidl gy Alias cpagbgll Julaill dlac 3aii (o allell droolly jlin) 15T wglwl BT pasiuyg
Electrical cbpgall @ujgi &9l olhi (nd aolaaiwl ai (pall caitbgll Juai aglwl (bl yoyell (14/6)
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nillg doydll dwaie Jué go awljallg deslpall Wlpeld asluwo Jnal Jini aslwall 0ase gi loug .(14/7)
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a —
Qty. | Unit | Component Function Explanation | Worth* § | Original
Verb Noun | Kind cost $

Pipe & fittings Carry Water B 2000 | 9000
Valves & | Control | Flow S NA 4350
controls
Nozzles Spread Water |S NA 6850
Bubblers Spread Water S NA 700
Backflow Prevent | Contam | S NA | 100
preventer mnation
Water i Sustain Growth { B 0 -

Total 2000 21000

Cost / Worth Ratio = 21000 / 2000 = 10.5

* Worth based on approximately 6-each hose bib and garden hoses.

auilygall aslhll gyjgi plbi) cnabgll Julaill (14/6) JAuill

TRANSFORMERS®change voltage) , Cost = § 231000

CONDUIT: (provide protection), Cost = § 214000

RECEPTACLES & OUTLETS: (provide power), Cost = § 117000

102000

EMERGENCY GENERATOR:( provide redundancy), Cost= $

SWITCH GEAR: (switch power), Cost = § 94000

AUXOLERIES:
Cost=%5195.8

(a0 gb = yuliall 620q) canaill Joo gijgi plbi) cuadgll Julaill (14/7) JAuill
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1.8% ab 8 Alpoall
0.7% ab 3 aljaall
0.2% ab 1 ulgudl
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Project: Hall Date: November 27, 20xx
[tem: Lawn Sprinkler System Drawing No.: M -2

Basic Function: Water Vegetation

Ideas selected from | Potential advantages Potential disadvantages ldea rating

prior worksheet

1- Garden hose Cheaper, portable, easily | Needs replacing, requires more 1
replaced, concentrate water | manpower hours, safety hazard 5
2- Natural rainfall No cost, No labor, No | Limits amount of vegetation, high ?
{
. ' P st oy -
maintenance risk of losing plants, limits type of | -
vegetation

- — - =1

3- reduce amountof | Less time required for | Tennis club would object

vegetation maintenance, reguires less g*
" initial cost

4- Change type andl Less imitial cost, less | Possible dry arcas 1%
|

head patterns maintenance

|- ——

Action required to | Remarks: * Selected for cost analysis.

develop ideas

Team Members: Ahmad Kais

Adnan Hamoodi
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W) ) elpidl cals cpo gagasi () jliaodl Jall (pagy of g8l go g .adall calall ayaad alluo
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ailinllg Jrotitill cals (na Joai (il 6s4pl ey ey loga ayle
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JliAodl ol Initial cost adgll aalaill ayani ol pariuy Jolll pigoill audill ddoce wlel ¢llag
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S s -
SYSTEM: Water distribution Unit Total Cost §
SUBSYSTEM: Lawn Sprinkler System Quantity Cost § ;
UNIT: Lawn Sprinkler System i
Original l 1 21000 T 21000(bid)
Alternative 1: (idea 3) XX 100 3800
Reduce amount of vegetation Heads
Heads deleted
Dramn box
Zone control difference 12200
Alternative 2: (idea 2) 180 "0" S45.LF
Relocate park; retain sprinkler as 1s, except for | Long (6 0" 2000
parking Jot; remove retaining wall. Retaining High $ 140
NOTE: Savings of § 8100 in construction of lot Wall/ 14
Heads Difference 15000
Alternative 3. (1dea 4) 8500
Change type & head pattern Lump sum 100 3500
Reduce quantity of heads and reduce quantity of | 35 12000
bubblers Difference | 9000
Alternative 4: (idea 9) 2000
Eliminate 14 heads $2000 Lump sum 1000
Delete portion of landscaping in parking lot & '
corners and add concrete/ asphalt, 18000
Difference = S 1000 Difference 3000
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Original

Alternative # 1 Alternative #2

INSTANT CONTRACT:
INITIAL COST IMPACT:
Base Cost

Interface Costs

(a)

(b)

$ 21000

S 12000 $ 9000

COLLATERAL COSTS

SUB TOTAL INSTANT CONTRACT:
I- Other Initial Costs

(a) Redesign

(b) Logistic Support

TOTAL INITIAL COST IMPACT

NA
$ 500
$ 21500

S 1000 G600
$ 300 | § 300
$ 13300 § 10300

REPLACEMENT COSTS
LIFE-CYCLE EXPENDITURES:
Year Xxx

Year XXX

NA

| NA NA

LIFE CYCLE COSTS

ANNUAL OWNING & OPERATING COSTS:

1- Initial Cost-Amortized @0.075
40 years (@ 7% interest

2- replacement Costs — Amortized (@
(a) ---- years @ --- %
(b) ---- years (@ --- %

3- Annual Costs:
(a) Maintenance Matenal & Labuor

(b) Operations

1615

5 1000 $ 775

NA

NA NA

§ 400

$ 300 3250

$ 3500

5 3000 $ 3000

Total for 40 years

$ 220000

$ 172000 $ 161000

uaiillg oaill aloyo -3-2-14



o il aalidoll Jilal ol aljlaollg &alail (nle Evaluation phase o udill & 1oy J ouil
cnle ailgell athol géai yi lg) edgly nill 18l andi g Jlailg Juaill alopo cnd lopghi
alol auli cale 8jaall (| aslbll agywl JBmll (o clls basl s anasioll aalsail yulwl
cquitnlly adleinll ailoglonll deslyny doydll dwaie G pgdlg .agrens allnoll wlani alisg
gy (il aloyanll jlado lasg equitoll Lo 6j9a) (gl alopall (no arayguuill dwljall o el
Sowll abolb culi gl LgJ

yohiollg aglaall Jio ayaaill pé pyleall dwls go ) .&ygalsl yuwdl (nle apaill adae jaii ol 2049
16 g9ay (Al cddl Jyal juisl caagy pulenl go Wopeg 63g2lg anaall cnle 6jadallg plell Jaiidl g
awljall (no aoadiwi (il alpbgoallg Jolgell abeo (ale Jaidl

Weighted constraints aigjgoall 2qrall 1 (nowy o L_JQ.LLUT oA iud (nil yulenll 0a® yo aell cliog
o (il angpholl jlaall ynal cuiyi go «lail alblanll aloj faiig .Jilayl gw o alblaoll aglace (no
Al yuliall jheo ayani o gog Glwll Jooll camis yo cllasg .cniodll canell dhwlgy lgile Jgnall
6292Jlg yojllg duwalinllg yjgllg drlnollg &ilnllg ddgeall Jio alpbdoll pieig .anld dnsl jlioy
lg) cuwlio Jol5 caus Joe aogly duny glaoy aroelll go lopieg

Jueoll &l lina .nisdlg caledl aall gy b (raoll cna @) bnd) Ljg aolgll pibgall ] 220g
ou alblaoll adae (ppaig 1a5eqg (3) arnsl Jallg blai (4) o) cnhoy gl g80us .awhall (o cledl
3ac 1olg A5l darenll 6)54all lling Index (nad) pigo lgopndi aiy 6356 J8 lacl asgiholl Jlaall
cap Jalg cnledl go glighl alpbdall ode wyp dilac ali gl 2019 (4) 250 cnlell )54llg o100
olg .caiits)l oy (ol o gy (pall agoell (na wisy (pall (ilgdl padill (e Jgnall calny
abliisdl alopo no pohill adoel glhi caledl paail cnle Jnad (il 6paall

ol 24aif aul caungi no ahall Joe cile Joddi (il uaiill alopo (o alboliiall alojo) sgndallg
09419 losany as)idonll Jglallg ailigho gf equitnll drarboll doydll guuai) daleinll Jiluoll guhj
cwlwl gf ciils Jglan Jio algall calio pladiwl opidoll Jyaul araii doylioy doréll dwaie §)yo
Ay anlall algaall

a0l dwaie alduhi cna éacluoll algall -3-14

o aifnoll 6piall olipwaill §iani go doyall awaie alauhi go -Jgall guw las- caagll i
dolpoll (no 6acluoll algalll go ayaell el (nd pasiwi caagll 1ae §uaai Jol gog .l alpbgo
0i® Jio pnaijg apaiillg pghillg jlaillg Juloill alojo (no anldg dotdll dwaieg Julail aalisoll
dloyidanll ahi (nad (ngliiig Structured programs alaigoll aolpl yo 6)u5 d cqgnao (nd <lgall
il algall 0a® yoq o]l canoll all (nle anioj il Simple suggestion systems dah_wiall
‘O 6jniAo 6jgny lgoaaj

JUS go Jooll ajjai alsuse wglwl plaaiwl adl wleiwlg spb o 14) (WBS) Jnell ajjai alaus g
6)1al yulwdl jgaall piey Jooll ajjai alaue oggao gb gl ai dus lisll 1ae Jo golill Ynall
.copioll

deoliog auai wglulg ppall jluall wglwl pasiuy danivl alhhaoll pladiwl allleall algas Wil
6jla] (no padiwi (n il aleall algall yo yieyg eqpiiinll Aaiig hhAill aldace (nd egpiiall



Blreiwlg ppir i 26g .asliall ojlgallg aalailly gojl (e apwlwl Jolge ajlliy aigi duo alegpinll
sl ae go ewlll Jnall Jis go albbaoll 0de

oAy (Al JSuigoll Jsaoll duwlwll aiolanll aniei: Structured approach Jaigall Jsaoll WU
Ul gaill (nleg el 6poiwoll aliwuaill grani (na alolidl 6392l 8)la] aoly (né ésle

;g Deming cycle 6)g3 plaAiwl
a0 --- ---24j---- hhs

Loy adloinll aliboaoll Julaig alaell alnaoll alaigll clpol

adlaelg guuna il aili ywla) auwlwll puleoll 2yan

6)la] aoly alaphi (o plaaiwll aejlidl algall (neg :auwlwil albhaoll g el algall &yl
iU lgnalig .aloludl 6agall

HeI ol dwdipl abuwoll g (na paaiuy (npallg Pareto or ABC - analysis gyl 2 Julad (TJQ.J_LUT‘]
alauwoll (nle

adaibhall gl adaoll elal (na auwlioll alghall guy (pallg Flow process chart anoll ayilwi] hhao -2
Llgoga cnle acluyg

Sl Judwi cnle (nosllalgiiiwdl (nhei nillg deolpoll caiits gl Check list ynaall anjla -3
alaiitall dgan (o aluwall &b okiy (pallg Cause - and - effect diagram 1illlg ciuwoll hhAo -4
621a0]l j1ég 6auaoll oggalb adloinll auipl aliall go

Jio aaranl alpuaioll gi (alaell) alosll alesjgi ywrei il Histograms a sl albbhaoll -5
bl oudi cna éole padiwd Ao dluwluiog aohiio e (na .Jjgll

Ol gp b adlell dwljp (no acluy (pall Scatter diagram acjill gi il bhAao -6

gi alalpill dgan (b cuwoll donb ajaai (nd pasiuwi (nill Control charts 6phudl alagl) -7
ol

aohioll o) gi copunll ojb (]l dreoyoll aijlaall agai @ Benchmarking aureoyoll ajjlanll :Liuols
Excellent clol 6 plaill allls ygdaday gl gguwalinll aled) Lo jLiislg yond oy ol ¢llig
| 0gai (nill alauhill LJ.b.c'uT ol (o ynSig Aanlgg dhpuy dlooll 0de® calaol L‘Jig performance
Lloual eld @uhiadilaol aapao ¢lJasq juainll elall Guani

aJjgd (o adleioll alldunoll o (nd paaiuy (padl :ABC- Costing system aalaill olbd :Libolw
olg psi aday aldleall (ale aole)l alaaill gjjgi lgibuwlgy 450y (il agdl JUs go calsll olwislg
orwdi cnle oglwil e aaioy éiun . Cost drivers &alaill aalgogo (e Lio® doaaiwoll Jolgell
U nil aldleallg Value - added activities aorall ca i (n il aldleall :Loo guecgi ] aldleall
alall 6obj ] alleall 0a® (p2di lodlg Aoldll caini

:2oy0ll

go .lell anao jlidl aue o i mJJU U0 . General Project Management dolell alegpuall 6jla] = wlis
Jloe . 6puuall jls jlapl



